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ABSTRACT ‘ o

‘ This publication is designed to supplement the
Comprehensive Small Engine Rapair guide by covering in detail all
aspec s ¥f lawn and garden equipment repair not-included in general
engine repair or ‘the repair of other small engines, It consists of.
instructional materials for both teachers and students, written in
terms of student performance using measurable objectjives. The course
includes 13 units. Each instructional unit contains some or all of .
the basic components of -a unit of instruction: performance

< objectives, Buggested activities for teacher and students,
information sheets, assignment sheets, job sheets, transparency
masters, tests, and answers to the tests. Units are illustrated and
are planned for more than one lesson or class period of instruction,

- An instructional/task analysis for lawn and garden equipment repair’

and a list of tools needed are provided for teacher informatjon.
Topics covered in the units are the following: basic hydraulic
theory; hydraulic systems; maintaining the hydraulic system; -
equipment maintenance; brakes; clutches; transmissions (two-speed,
three-speed, four-speed, and five-speed, and hydrostatic drives);,

front axles and steering; and equipment drives. (KC)
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‘ . © FOREWORD

The Mid-America Vocational Curriculum Consortium (MAVCC) was organized for' b
the purpose of developing instructional material for the twelve member states. Priorities
for developing MAVCC material are determined annually based on the needs as identified
by all member states. One of the first priorities identified was comprehensive small engine
repair. This publication is a part of a project designed to provide the needed instructional .
material for small engine repair programs.

The success of this publication is/due, in large part, to the capabilitieg of the’ persé'o-
nel who worked with its development. The technical writers have numerous years of in- .
dustry as well as teaching experience. Assisting them in their efforts were representatives of
each of the member states who brought with them technical expertise and the experience . ‘o
related to-the classroom and to the trade. To assure that the materials would parallel the_,_
industry environment and be accepted as a transportable basic teaching tool, orgamzatibns
and industry representives were involved in the developmental phases of the manual. Ap
preciation is extended to them for their valuable contributions to the manual. . LT

-

This publication is designed to assist teachers in-improving instruction. AL -these pub " .
lications are used, it is hoped ’that the student performance will improve-and that studerts .
will be better able to assume a’role in their chosen occupation, small engine repalr ] -,

- R .
“Instructional materials in thns publication are written in germs of student perfor- © .
mance usiny megsurable oblectwes This is an mnovatwe approach-to. teaching that accents -
and augments the teaching/learriing ‘pr&Eés < Critérion referented evaluation instruments are~ = 7.

‘ provided for uniform measurement pf student progress. In addition toevaluafing’recall = -.°
information, teachers are encouraged to .evaluate the other areas rhcludmg process’ and .
product as indicated at the end of each instructional unit. ~ . ) e,
It is the sincere bellef of the MAVCC personnel_and alk'those mémbers whp served st
on the committees that this publication will aIIow the students to- becomé better preparéd o

v N

and more effective members of the wogk fone . R . . - :
\ ' . - . ¢ ) .
s Lt - : ¢ . ) i » -

[ te .I r ) . ’ . ) . .; :,

. . =e. . BdbPerry,( Chalrman . L R

\ Lo Board of-Directors : e .

. . . - Mid-America Vocatiohal .
e .- Curriculum Consortium : L
\ ) ) .
- P ‘ ‘
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: k A ' PREFACE

For many years those responsible for teaching small engine repair, have felt a need for

‘ ‘instructlonal materials to use in this area. ‘A team of teachers |ndustf representatives, and

"trade ‘and industrial education staff members -aocepted this challenge and have produced

manuals which will meet the needs, of many types of courses where students are expected

‘to becdme proficient in the area of small engine repair. The MAVCC Lawn and Garden

~ Equipment Repair publication is designed to supplemeht the MAVCC Comprehensive Small

Englne Repair publication by covering in detail all aspects of lawn and garden equipment
repair not included in general engine repair or the repair of other small engines. *

Every "effort has been made to makczthls publlcatlon basw, readable and by aII means
usable. Three vital parts of instruction have been intentionally omitted from this pubtica-
. tian: "motivéation, personallzatnon and localization. Thest areas are left ta the individual

‘instructors and the mstructors'should capitalize on them. Only then will th|s publlcatlon

’
.

P
I

=
&

In addltlon, we would app;eclate your hefp Wa check for content quallty, peﬂl.ng, and
typographical errors many times in the development of a manual. It is still possibde, how-

t* ever, for an errorto show upin a pubhcatlon &L T L Ly
R 4 L e . . . e
O

4

if, in the use of this publicatron ou’ shouTd find somethmg quesﬂonable we would‘
apprec;ate y-ou bnnglng itto our anengon “A copy of the page or pages in-question wuth

. : your §sggestlons for* COI'l‘eCtIOﬂ ‘would certamlv help-us when we revnse qnd update mate-

rials. - X " h . P h ot e
.. N - . i . oL -
“ e ]

,' - We' re'tryxng to" ps’;owde you Mth the best possible cumculum matenaLs. an’d w'll
s certamly appremate your -help in detécting aregs where possible corrgctions are needed

to mamtam the quality vouwant and ;jeserve - . e ‘ e -
. . . . 1 - ; -t . ; " " e 3 s . - . ) N )
- 8 -". * . ) 7 R '- " . . . ] ... )
- . Loy ' “ Ann Bensbn . ot '
. . .+ " *ExecutiveDirector '
& v

. : Mid-America Vocational C'umculum
T . "Consortium, Inc:

- really becomte a vital part of the twchnng-learmng process. - JRIR :

-,
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.Instmg_MUmts- T “w LT R

The Lawn and Garden Eqmpment‘ Repalr curnculum mcludes thuteen units. Each
mstruqtronaf unit -mcludes some or ail of the bas'c comppnents of a unjt of 1n5trucﬁon
performance objectwes, suggested pettvntlas for .teacher: an¢ studenty, infarmation sheets,
asﬁgnrhent sheets, 1ob—sheets visual aids; tests and answers to th'tes Umts ar€planngd for .
more than one Iesson or class penod'af mstructlon .

. -

M S B 3 N . ' . s s
Catﬁtul study’of each mstructlonal umt by the teacher will hefp to determms . P .
: s e T o . P s
. A The amount of ‘matefial that can be covend in ea(:h clgss penod ER r .-
w ;B "Theskills which must bedemenstrgxed 4, . S, e g
1.  Lrupplitsneeded” T - . R
~.+"%  2!.Equjpnient needed # s KA ¥ Te o Wt
b s 3. Arountdf pragtice needed” YW oot .-
4 ’“Amount of class tiff% needed for demonstra-tlons ! e
9 Sppplemeqmy mafeﬂa'ls such as pamphlets or fllmstr‘& that must be ordered
"D Resoume pegpie thamasfbe contaeted oo ..
o T L . e . .
Ob QCtl R . : =
—— .o . ..

. “Each unit of instruction is based on performance objectives. These objectlves state the
goals of the course-thus providing a sense of direction and accomplishment for the student.

Performance objectives are stated in. two forms: unit -objectives; stating the subject
matter to be covered in a unit of instruction and specific objectives, stating the student per-.
formance necessary to reach the unit objective.

Slnce the objectives of the unit provide direction for the teaching-learning process, it
is important for the teacher and students to have a common understanding of the intent of
the objectives. A limited number of performance terms have been used in the objectives
for this curriculum ta assist in promoting the effectiveness of the communication among all
individuals using the materials. . ’

Following is a list of performance terms and their synonyms which may have been used
in this material: ‘

-
Name ’ identify . Describe

Label Select Define

Listin writing . Mark Discuss in writing

List orally . Point out Discuss orally

Letter ] Pick out interpret

Record Choose Tell how"

Repeat ! Locate Tell what s
Give . .o Explain

. xi

Go
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% - Ovder 5. - - istingyjsht * - . .-, Tonstruct

* «* (Arange ' - . D;scnmméte <L . Draw’ ,
~ » 7 4 Sequence . S v W e L MikKe ..
- Listindrder , -7 . g ot S B
. Clasify . .o I * Design ™ ;
- A jide. ' ‘ f‘:.,..; : CoLa s SN ,Formulate’_' et i
e golate - - e L vy ® = . - - Repfoduce N A .
PN Sorte S o 4 -s M vw. *® - .ot - Transcribe . ’ -
I RS R = 7 - Redyce °
ST T LT W L, * Increase ’
A . . L Figure ¢
I . ey * s . = .
* .. '* Demonstrate - i Additional Terms Used .
- Show Your work Evaluate . ’ Prepare
-© - Showprocedure . Complete . Make
.. Perform an experiment . Analyze Read
) Perform the steps * Calculate - Tell, .
Operate | . " Estimate Teach )
Rerfiove _ Plan ° . Converse -
Replace — - Observe , . Lead ,
Turn off/on Compare . State
(Dis) assemble Determine : Write
» (Dis) connett Perform
Reading of the objectives by the student shouid be followed by a class discussion-
to answer any questions concerning performance !equirements for each instruction unit.
Teachers should feel free to add objectives which will fit the material to the needs
of the students and community. When teachers add objectives, they should remember’
to supply the needed information, assignment and/or job sheets, and criterion tests.
Suggested Activities .Y ) )
- Each unit of instruction has a suggested. activities sheet outlining steps to follow in
accomplishing specific objectives. The activities are listed according to whether they are
the responsibility of the instructor or the student, -
Instructor: Duties of the instructor will vary according to the particular unit; however,
g for best use of the material they should include the following: provide students with -
. objective shégt information sheet, assignment sheets, and job sheets; preview film- ,

strips, make transparencies, and arrange fdr resource materials and people;idiscuss
unit and specific objectives and information sheet; give test. Teachers are encouraged
to use any additional instructional activities and teaching methods to aid students
in accomplishing the objectives.

Students' Student activities are listed which will help the studem to achneve the .
objectives for the unit, .

°
N

U, | " ‘ ' 9 | “ \ / }
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» iInfprmation Sheets - - . PR R o
.

v ~ ‘

.
. f/. S . «
-

. hformatioh sheets provide content essential for.meeting'the cogni{ive {knowledge) db-

. . jectives af the unit."The teacher will find that information sheets serve as an excellent guide
< for presenting the background knowledge necessary to develop the skills specified in the
' unit objective. . )

- * ~

Students should_rea'd the information sheets before the information is discussed in
class. Students may take additional notes on the information sheets. .

- Transparency Masters

~ Transparency masters provide information in a special way. The students may see a$
well as pear the material being presented, thus reinforcing the learning process. Transpar-
encies may present new information or they may reinforce information presented in the in-
formation sheets. They are particularly effective when identification is necessary.

Transparencies should be made and placed in the notebook where they will be imme-
diately available for use. Transparencies direct the class'sattention to the topic of discus-
sion. They should be left on the screen only when to;&shown are under discussion.

Job Shéets

Jpb sheets are an important segment of each unit. The instructor should be able toand

. in most situations should demonstrate the skills outlined in the job sheets. Procedures out-
lined in the job sheets give direction to the skill being taught and allow both student and
teacher to check stydent progress toward the accomplishment of the skill. Job sheets pro-

id ady outline for students to follow if they have missed a demonstration. Job sheets

als nish potential employers with a picture of the skills' being taught and ‘the perfor-
mances which might reasonably be expected from a person who has had this training.

Assignment Sheets ‘ ',

Assignment sheets give direction to study and furnish practice for paper and pencil
activities to-develop the knowledges which are necessary prerequisites to skill develop-
ment. These may be given .to the student for completion in class or used for homework
assignments. Answer sheets are provided which may be used by the student and/or teacher
for checking student progress. -

Test and Evaluation
L] B .
Paper-pencil and performance tests have been constructed to measure student achieve-
ment of each objective listed in the unit of instruction. Individual test items may be puHled
. out and used as a short test to determine student achievement of a particular objective.
This kind of testing may be used as a daily duiz and will help the teacher spot difficulties
being encountered by students in their efforts t accomplish the unit objective. Test items
for objectives added by the teacher should be cofistructed and added to the test.

-

» Test Answers ~

Test Answers are pro(/’ided for each unit. These may be used by the teacher and/or
student for checking studeént achievement of the objectives.
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’ : INSTRUCTIONAL/TASK ANALYSIS . .
JOB TRAINING: What the Worker -RELATED INFORMATION: What the ¢
Should Be Able to Do Worker Shoutd Know - ‘ ©
3 {Psychomotor) (Cognitive)
.o SECTION A--UNIT I: HYDRAULICS
1. Terms
2. Fluids

3.~ Fluid qualities ;

4. System types

>

5. Hydraulic princibles

v " 6. Force theofy 7
7. System components
' 8. Fluid flow
UNIT II: HYDRAULIC SYSTEMS. -
; 1. Terms. 1
2. Specjfip components ' ‘ -
) 3. Hydraulic cylinders
Q 4, Hydraulic,p::mps )
. B, Valves ﬁ
6. | Open and closed center sy;tems
7. Fluid flow »

UNIT 11 MAINTAINING THE HYDRAULIC SYSTEM
1. .Terms .

Test equipment
i

System problems
£
Customer service steps

> w0 BN

5. Change system fluid ' : |

S
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JOB TRAINING: What the Worker RELATED INFORMATION: What the ‘
Worker Should Be Able to Do . Worker Should Know
(Psychomotgr) . (Cognitive)

SECTION B--UNIT I: EQUIPMENT MAINTENANCE

1. Terms

2. Types of equipment
3. Basic maintsna'nce. brocedu res

4. Sharpen a rotary mower blade

5., Service a battery F ,

6. Adjusta ‘V-belt . ’

SECTION C-UNIT I: BRAKES , " .

1. Types of brakes

- 2. External band brake

3. Disk brakes

x 4, Drum and shoe brakes 7?

5. Disasgemble, inspect, and reassemble -
an external band brake ‘ :

6. Disassemble, inspect, and reassemble

adrum and shoe brake ,

SECTION D--UNIT I: CLUTCHES

1. Types of clutches

2. Belt tension idler clutch
/ / 3. Plate clutches
. 4, Belt dam;g'e ’
B, Inspect and 5diust a belt tension
' idler clutch Y
/ 6. Disassemt;lle, inspect,\‘and reassemble ’
a plate clutch - .
‘ 2
xvi




JOB TRAINING: What the Worker REI;ATED INFORMATION:

Should Be Able to Do . Worker Should Know
(Psychomotor} . (Cognitive) ’

SECTION E--UNIT |: TWO SPEED TRANSMISSIONS

L 4

1. Terms

*'2. Major parts’

. 3. Drive line maintenance
" v »

4. Disassemble, inspect, service, amd—""
reassemble a two-speed transmission

UNIT 1I: THREE SPEED TRANSMISSIONS

1. Terms
B » 2. Parts
. o « - 3.  Shiftjever assen"rbly

4. Disassemble and reassemble a shift
lever assembly  , *

I3

5. Disassemble, inspect, service, and
reassemble a three speed transmission

UNIT I11: FOUR SPEED TRANSAXLES
1. Terms |

2. Parts

-

3. Problem causes

4. Disassemble, inspect, reassemble,
and test a féur speed transaxle

-

_ UNIT IV: IN LINE FIVE-SPEED TRANSMISSION

1. Terms
2. Parts {
» .
3. Disassemble, inspect, repair,-and
reassemble an in line five speed
transmission . _ . \
UNIT V: HYDROSTATIC DRIVES
.
. 1. Terms
.
. ‘ 2. System components
. N
] b .
Xvii
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JOB TRAINING: What the Worker RELATED INFORMATION: What the

Should Be Able to Do . Worker Should Know
. (Psychomotor) ) (Cognitive)
' i 3. Typesof systems N
-~

4. Causes of malfunctions

_ 5. Fiuid flow . -

6. Disassemble, inspect, repail;
reassemble an axial piston hydr

static drive
g - & o
'SECTION F-UNIT |I: FRONT AXLES ANDSTEERING I
C o g \
1. Terms- >~ :
: 2. Major componer;'ts )
] » 3. Types of mechanisms .
) ‘ . 4. Major components of cam and
( ‘ SRR pin steering
. ' 5. Wheel bearings and maintenance
6. Front end alignment ~
. A SR
7. Disassemnble, inspect, and reassemble ' .
" front axle and adjust toe-in . “ . A

8. Remove, disassemble, inspect, asemble .
and reinstall steering gear :

SECTION G--UNIT I: EQUIPMENT DRIVES
1. Terms'

I3

2. Types of drives

3. PTO clutches LY
~ i )
N 4, Chaih size classification
'5. Hydrauljc .motor drives
» ) 6. Belt failures -
7. Inspect repiace, and adjust a .
: drive belt '
. . L )
8. Remove, servics, and replace a
drive chain ’ T
: : 14
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' JOB TRAINING: What the Worker ’ RELATED INFORMATION: What the
) Should Be Able to Do ; Worker Should Know
- {Psychomotor) \ (Cognitive)
é

' 9. Remove, test, and replace an
etectromagnetic PTO clutch

10. Repair PTO shaft universal joint

)
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- TOOLS

t e

(NOTE: These are the recommended tools and equipment necesary to complete the jobs

“required in thesq instructional materials.)

Hand Tool Assortment:
One pound hammer - ball peen
Slip joint pliers
Screwdrivers .
4" standard
1 1/2" standard
- 8" standard
6" standard
. Adjustable wrench ,
o~ Phillips screwdrivers
. 6"
11/2" .
8"
3/8" drive reversuble ratchet
3/8" drive standard socket set
1/4" drive reversible ratchet
1/4" drive standard socket set
3/8" drive extension bar - 3 in.
3/8" drive extension bar 71/2in.
Starter punch | .
Cold chisel
*  Combination wrenoh set 7/16 to 7/8 in.
Universal joint .
Open’end wrench set - metric -
3/8 drive socket set - metric

/ ’

‘ .

Other Tools and quipmens:
Safety glasses .
Combination wrench set - metric.
Vernier caliper
Drain pan

’ Brake cylinder hone
Hex key
Inside micrometer
QOutside micrometer
Dial indicator
End wreiiches
impact screwdriver set
Snap ring pliers -
Atbor press or bench vise

« Feeler gauge set

Fist surface plate
Machinist's steel rule
Surface block
Cage divider tool
Impact driver

xxi

-

'3/8" drive phillips screwdriver socket

Soft face hammer

Tape measure

Cleaning pan

Cleaning brush

Grease pan

Plastic hammer

Parts washing pan

Pin wrench

Seal driver set

Meter/kilogram torque wrench
Soft drift

Nipple wrench

Tire pressure gauge

Bushing driver set

Brass drift

Pry bar

Pliers

Measuring container
Hydraulic press .
Drift punch T e

@

. Surface plate

Test lamp

Ohmmeter .

Spark plug wrench

Flywheel pullers .
9-1" telescoping gauge

Step plate

Lint free towels

Bushing remover and installer X
Battery tester

Blade balances 3
Funnel -
Oil pan

e
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.’ ' BASTC HYDRAULIC THEORY

‘ ' ‘ LG-1-A

\
' UNIT | !

/ . UNIT OBJECTIVE

After completion of this unit, the student should be able to match terms to the correct
definitions, list types of hydraulic fluids, and qualities they should posséss. The student
should also be able ta identify basic hydraulic system components. This knowledge will be
evidenced by scoring eighty-five percent on the unjt test. ' \ .

.

SPECIFIC OBJECTIVES

After completion of this uriit, the student should be able to:

* 1. Match terms associated with hydraulic theory to the correct definitions.

Y

2. 'List four types of hydraulic fluids used in lawn and garden equipment.

~ .
3. List des'gable qualiﬁes of hydraulic fluids.
' 4. Select systems ' which use hydraullc force. K
. ‘ 5. Select the basic prmclples of"hydraul }s T T . “

’ -6. Discuss hydraullc force theory when giyen lllustratlons .

- L]

7. Identify basic hydraulic system components.

8. Describe the fluid flow in an illystration of a simple hydraulit system.’

| T e .

4
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BASIC HYDRAULIC THEORY .
© UNIT

% SUGGESTED ACTIVITIES

Instructor:

A. Provide‘stude_nt with objective sheet.

B. Provide student with informétion sheets.’
C. Ma!ce transparencies.

.D. Discuss unit and specific objectives. ¢

-

E. Discuss ir)formation sheets. )

F. Show students examples of hydraulic applications.

4. Givetest. )

]

Student:

A. Read objective sheet. i

B. Study information sheet. ..

*

C. 'fa ke test.

* INSTRUCTIONAL MATERIALS-

»

Included in this unit:

A. Objectiye sheet

B. Information sheet - :

- - .

C. Transparency masters S
1. T™ #1--Liciuids -

2. TM #2--Basic Hydraulic System Components
D. Test

E. Answers to test




o
’ ..

Referen(:es N - . o ' ] ]
A.. Hydrau//cs Hydrauhcs Systems for Tractors anJ'Dther Mobil Equipment,
: Care and Operatlon Vol 1 Athens Georgia: AAVIM, 1974,

" 'B. Stewart Harry L. and Storer John K. ABCs~o{r F/u:d Power. Photofact
_ Publications, New’ York 1966 . p .

b. FOS Hydraulics. Deere and Company, Mol'ine, 1972.

- . - .
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UASIC HYDRAULIC THEORY "
. UNIT I °

INFORMATION SHEET

L]
- » ’

Terms and gefiniti_ons“

* A L.iquid--FIu'id substance which has no sha.;)e of its own

." 8. .Hydraulic flu.idt- Liqufd used to transrpit pawer and reduce friction -
C. Vis‘cosity-Measurement of a quui;l's 9bilit‘y. to flow -

D. Drive piston--Pump piston which produces thessystem pressure

-

m

Driven piston--Piston whlch applies force when under pressure from the
«pump .
F.  Force-Pressure multiplied times driven piston area

G. Pressure- The force that a ' cylinder exerts divided by the driven plston area;
caused by attempting to compress a liquid or a gas -

Types of hydraulic fluids used in lawn and garden equipment

A. Gear oils ‘

8. . Automatic tfansmission fluids

C. Special oils and fluids fr;)m equipment rr'\anufacturers ..

Y 3
(NOTE: Manufacturers may recommend their brand of flund to guarantee-
that their specifications for the system are met.)

&

D. Crankcase oil

Desirable qualities of hydraulic fluids

. |
A. Freedom from contaminants

.

B. Proper viscosity

1

C. Oxidation resistance J ' ‘
A

D. Rust and;corrosiOn inhibitors

‘E.‘ Lubricating chér teristic;, .
F. Antifoaming .
G. Protection for;seals ) , SN
. 3 ;
") ' . B
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Force = 1 Pound

{NOTE: These principles come from Pascal’s Law.]

4
INFORMATION SHEET

Systems which use hydraulic .‘forc\e

A. Hydrostatic drives ) -

B. Power steering

C. Shock absorbers

D. ‘Hydraulic lifts K . '

E. Hydraulié motors

F. Hydraulic brakes y _*

Basic principles of| hydraulics {Transparency 1)

'A.  Liquids have no shape of their own Co - ,

B. l:iquidsyvili not compress - ) ‘
“C: l'_%uids tq.ahsmit'applied lpressure in all directions

D. Liquidscan provide increased w'o"?k force ’ ‘ .

\

Hydraulic force theory .

L]

A. The force applied to a driven piston is increased as its area increases -

Example: ' N

Pressure. = 1 PSI
]

Force = 8 Pounds

N

Drive Piston = 1 Sq. Inch , ’
- ' Driven Piston = 8 Sq. Inch

-

Force = Pressure x Area of driven piston = 1 psi x 8 sq. in. =8 Ibs.

s
<2

(1




B.

INFORMATION SHEET

~

Driven piston movement is in direct proportion to the areas of the two

1 Sq. Inch
, 4 Sq: Inch

Movement = cu. in. of dispiaced fluid + sq, in. area of driven piston;
Movement = 6 cu. in.+ 4 sq. in. = 1 1/2" movement

Rate of fluid flow to the driven piston determines its speed .

Example; .

-

2' per min. 4 Sq. Inch

1 Sq. Inch
- . .5' per min.

»

(

Driven Piston Speed = Drive piston speed x its area+ area of driven piston =
2' per min. x 1sq. in.+ 4‘= .5' per min.



INFORMATION SHEET

. ) D. System pressure overcomes friction and moves loads

(NOTE: The resistance to fluid flow or friction causes some pressure loss.)

Example: <
Load
. 1 500 Ibs.
S ‘
A
R ' ) 10 sq. in.
. . 50 psi

10 psi lost to friction

" Force = 60 psi - 10 psi friction
loss X 10 sq. in. (driven piston
= 500 Ibs.) '

. 60 psi .

. Yo )

v

E. Multicylinder systems with equal size driven cylinders and loads produce
. equal force and movement in each cylinder

(NOTE: There may be a slight variation due to resisiance variations.)

Example:

-
,




VIL.

F.

Examples:

INFORMATION SHEET

Driven piston area and load determine the movement in multicylinder
systems

100 Ibs.

v

Given equal driven piston area and unequal load, the light load cylinder will
complete ram travel before heavy load is moved

100 1bs.

2 sq. “ins.

Given J,mequal driven piston area and equal load the larger diameter piston
will complete its travel before smaller piston moves

-, hd

Basic hydraulic system components (Transparency 2)

A.
B.

Load ‘ ) -
Pump ) R

{NOTE: These can be manually, motor or engine dnven as on most lawn
and garden eguipment applications.)

OCyIinder . ’ .

Control lever
Pressure relief valve

(NOTE: This valve operis if pressure builds up beyond a predetermined
amount and causes fluid to circulate back to the reservoir.)

Reservoir

Control valve

’

(NOTE: The control valve directs pump pressure to the cylinder or cir-
culates it back to the reservoir in this system.) .



. INFORMATION SHEET

¥

VIII, Fluid flow in a simple hydfaulic system'(Transpareqqy 2)
4 -

A« Control lever up
1.” Pump picks up fluid in reservoir
' Cta. Pump pressures oil through control-valve .

s . ¢ K
3. Fluid efters cylinder and applies pressure To driven piston

4. Load moves if pressure is great enough

8. Control lever down

1. Pressure supply from pump is cut off ° )

. .

2. Load pressure pushes fluad through passage that ls opened when lever
was pushed down

° r
- -~
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Pressure Rahef Valve

Lowerlng A Load
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1. Match the terms on the right to the correct definitions.

b.

BASIC HYDRAULIC THEORY

UNIT |

NAME

TEST

-

.

a. Fluid substance which h\as no shape of 1. Viscosity

its own

friction
/*-/ po-

d. Pump piston which produces the system

pressure - *

pressure from the pump

f. Pressure multiplied times driven piston

area

"g. The force that a cylinder exerts divided
« by the driven piston area; caused by attemp-

ting to compress a liquid or a gas

’
L4

31

b. Liquid used to transmit power and reduce
( ]

c. Measurement of a liyuid's ability- to flow

e. Piston which applies force when under

-

)

2.
3® Pressure
. R
5.
6.

Driven piston

Hydraulic fluid
Force
Liquid

Drive piston

.< 2. List four types of hydraulic fluids used in lawn and gardén equipment.



b. '\

C.

. ’ \ v .
o .o .
' ' 4. Select systems which use hydraulic force by placing an ''X" in the appropriate blanks.
a.” Power steering
b. Alternator system . \ “
c. Hydraulic lifts ' o
‘ d.! Shock absorbers _ »
— ‘
e. Engine exhaust gystem '

f. Hydrostatic drives

ydraulic brakes

g H
. ] s v

5. Select the basic principles of hydraulics by placing an "X in the appropriate blanks.
a. Liquids h.ave no shape of their own

b. Liguids will compress '

-

¢. Liquids transmit applied pressure in all direciions

a—a——

| d. Liquids can provide increased work force

r

E 9- co ‘ e. Liquk?s have a shape of their own . ,
»
it 8. Discuss the hydraulic force theory using the following illustrations. . -

.32
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Pressure = 1 PSI

a.
= 1 Pound Force = 8 Pounds
Drive Piston = 1 Sq Inch .
- ! Driven Piston = 8 Sq. Inch
(
. Force = Pressure x Area of driven piston = 1 psi x 8 sq. in. = 8 Ibs.*
T
b. 11/2"
] ¢
" 1
6 1

1 Sq.” Inch
’ . 4 Sq. Inch

Movement = Cu. In. of displaced fluid + Sq. In.areaof driven piston;
Movement = 6 Cu. In.=4 Sg. In. = 1 1/2"' movement .

c3

LG-17-A
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c. 2' per min. . 4Sq. Inch

. . 1Sq inch: P
|

.5' per min.
Driven Piston Speed = Drive Piston Speed X its area — area of Driven
Piston = 2' permm X18q. In.= 4= .5 per min.

Load
500 Ibs.

o 10 sqg. in.
"~ 80 psi '

10 psi lost to friction

Force = 60 psi - 10 psi friction
loss X 10 sg. in. (driven piston

60 Ibs. = 500 Ibs.)
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A

Given equal driven piston area and unequal load, the light load cylinder will
complete ram travel before heavy load is moved

Given unequal driven pnton area and equal load the larger dlameter piston
! will complete its travel before smaller piston moves
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BASIC HYDRAULIC THEORY
UNIT |
X ANSWERS TO TEST
1. a. b '
b. 4
- .
: c. 1 H

'd. , (
e 2
f. 5 : : " -

-
g 3
- 2. a. Gearoils ’

b, Automatic transmission fluids
c. Special oils and fluids from equipment manufacturers -
d. Crankcase oil ) i -

. 3. .Any six of the following: "
a. Freedom from contaminants ~ \ o
. b. Proper viscosit.y ) -

' c Oxidation resistance
d. Rust and corrosion inhibitors
e. Lubricating characteristics '
f.  Antifoaming

. g. Protection for seals a .
4. acdfg v ‘ B

5 ac,d
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"

Discussion should include: -

g.

The force applieq to a driven piston is increésed as its area increases

Driven piston movement is in direct proportion to the areas bf the two pistons
Rate of fluid flow to the driven pjston determines its speed

System pressure overcomes friction and moves loads .

Multicylinder systems with equal size driven cylinders and loads produce equal
force and movement in each cylinder .

Driven piston area and load determine the movement in multicylinder .systems
Reservoir |
Control Ievér
Coni(ol valve .
Load
Pump

Pressure relief valve B

Cylinder

Description should include:

Control lever up
1. Pump picks up fluid in res;ervoirl
2. ‘Pump pressures oil through control valv‘e :
3. Fluid enters cylinder and applies pressure to driven piston
4. |oad moves if pressure is great enough
Ct;ntrol lever down

\
1.  Pressure supply from pump is cut off

2. Load pressure pushes fluid through passage that is opened when lever was
pushed down




HYDRAULIC SYSTEMS
UNIT I

UNIT OBJECTIVE

AT

After completion of .this unit, the student should be able to identify hydraulic system
components, hydraulic cylinders, and parts of hydraulic pumps. The student should also be
able to match terms, valve types, and systems to their definitions or descriptions. This
knowiedge wi}l be evidenced by scoring eighty-five percent on the unit test.

SPECIFIC OBJECTIVES B

After completion of this unit, the student should be able to;

Match terms associated with hydraulic systems to the correct definitions. »

-d
.

Identify specific hydraulic system com.pon'ents'."

Identify types of hydraulic cylinders. ' . ;.
Identify partg of hydraulie bumps. ‘

Mﬁch types' of valves to their‘functio:ns. {

‘Distinguid,l between obened and closed center system characteristics.

N~ O o s W N

Describg the fluid flow through a variable displacement axial piston pump when
given illustrations, ’ )

€2

J \
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HYDRAULIC SYSTEMS
. UNIT Il
SUGGESTED ACTIVITIES
I lnstrl:c@or: ‘ S
! . A. Provide student with objective sh‘eet.
" B. Provide student with information sheet.
C. Make transpareﬁc?es. ‘
D.” Discuss unit and specific~objectives. . -~
E. D.iscus% information sheets. ‘ |
F. Show stuaenfs exém?les of hydraulic system components.
G. . Give test. ’ ‘ .
ZOW Student: - BN , ’
A Read t;bjéct{vem )
B. >*Stuydy informa;i_on sheet. .
C. Ta ked‘t;:‘st. ‘ ’ . —~——
' INSTRUCTIONAL MATERIALS,
‘J L . Include& in this unit: ‘ <
" A. Objective sheet i
B; Information sheet
C. Transparency masters ‘ : u B
o 1. TM1:TypebofPumps  ©
T 2 TM2- fypes\of Valves: :
e 3. TM 3--Classes of Hydraulic Cylinders
4. TM 4:-Types of Hydraulic Motors L ’ )
5. TM 5-Types of Accumulators st
, 6. T™ 6-:Type.€ of Filters ’ '_ : - ) "."
7. TM 7-Locations of Reservoirs o L




, 8. TM 8-Types qf Oil Coolers
: 9. TWM9--Types of Hoses
“ 10. TM 10-Types of Fittings
~ o om—- .
11. TM 11--Types of Hydraulic Cylinders - .
oo 12. TM 12--Parts of Hydraullc Pumps *
s 13: TM 13- Opened.and Closed Center Systems
L . D Test i
LS " E.. Answers to test, “ -
Q. . L . . i ps
, . References: ‘ ’
. A.‘ Hydraulicg: Hydraulics Systems for Tractors and Othér Mobil Equipment,
- Care and Operation, Vol. 1. Athens, Georgia: AAVIM, 1974
B. Hydraulics: Hydrau/ic& .Systems for Tractors and Other Mobil Equipment,'
. Inspectirng ahd Tésting Vol 2. Athens, Geargia: AAVIM, 1974,
C. Stewart, Harry L. and Storer, John M ABCs of Fluid Power. New York:
Photofact PubImatlons, 1966. ’
; D. FOS Hydraulic's. Moline, Hllinois: Deere Company, 1972, -
i ‘e . i )
p )
. .
- ! \
N . ' [ - . e
‘ . - .
.
- n ' , | “" ) - ' ? ® -
t ’ — : : k' ’ / .
» o | . .
- . Sy
- ¥ 'Ll
“ \’, . ; 4 Vi, -
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HYDRAULIC SYSTEMS
’ UNIT I -

. . L 3]

. INFORMATION®MEET + :

I.  Terms and definitions \ . . : .
A. Nonpositive displa@ement pump--Transfers fluids but will not build pressurec -
\ - . N
B. Positive displacement pump-Transfers fluids and will back up fluids causing
pressure ' \ ’

C. Fixed displacement-Pimp which has a constant volume of flow

D. Variable displacement-Pump which is capable of varying volume to equalize
-~ pressure “

E. _Hydraulic pressure-Resistance to flow in a hydraulic system

F. Valve-Device whith controls eit\her pressure of fluid, direction of fluid flow,
or rate of flow ' .

G. Opened center system--System with control valve(s) which are open to
- continuous hydraulic flow, even in neutral position .,

s

H. Closed center system--System with control valve(s) which are closed during
neutral position, stopping fluid flow )

N

‘ i I.  Accumulator-Reservoir for storing hydraulic fluid under pressure T
) J. Servo-Device which provides aufomatic control of large amounts of power
while using a small amount of power,,
1. Hydraulic system components -
I e ¥4

A.  Types of pumps (Transparency 1)
’ 1. Gear

(NOTE: There can be either external or internal gear pumps.)

-

2. Vane
3. Piston

. a. - Radial

b. Axial T




&,

»

INFORMATION SHEET

Types of valves (Transparency 2) '
1. Pressure control

(NOTE: These are used to limit, reduce or set pressure, or unload
apump.) . :

’

2. Directional control

(NOTE: These include check valves; rotary valves and spool valves.)

13
v

3. Volumecontrol

(NOTE:. These valves are used to control the volume of fluid flow
or divide the flow between two or more circuits.) .

’

- -
Classes of hydraulic cylinders (T ransparency 3)

1. Piston type - , R
(NOTE: This cylinder gives straight movement.)

2. Vane type

(NOTE: This cylinder provides rotary movement.)

. Typéc of hydraulic motors {Transparency 4)

1. Gear
2. Vane .
3. Piston
a. Axial
b. Radial
Types of accumulators (Transparency 5) . ) —

1. Pnegmatic

2. Weight loaded

3. Spring loaded

Types of filters (Transparericy 6)
1. Wire mesh

2. Cotton waste

3. . Pleated p@r
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E .’ _ ‘ _ INFORMATION SHEET
. 3. Metal edge
5. Cannidter
) G. Locations.gf reservoirs (Transparency 7)
\ 1. Sepafaté tank
P
2. Transmission case
3. Equipment frame . o
- ' (NOTE: Most lawn and garden equipment has the reservoir in'the
- transmission.) .
H. Typés of oil coolers (Transparency 8) C e e e e
1.  Water ) /
2. Air
. . ' .1.  Types of hoses (Transparency 9) !
‘ 1. Fabric braid . ¥
~ . : . .
. 2.. Single wire braid. _ } o
I’d
- 3." Double wire braid
.
4. Spiral wire
J. Tyim of fitt'ing's (Transparency 10)
1. Malecoupler = - oo 7
- 2. Female coupler
3. Bgrmanent
(NOTE: These are discarded with worn hoses.)
) 4. Reusable
o
(NOTE: These can be removed from worn hoses and put on new ones.)
5. Medium pressure )
. N _ 6. High pressure (notched)
. . ' .
- a8 -
( ‘ D




* Types of hydraulic cylinders (Transparency 1 1)

‘ .INFORMATION SHEET L

-

. A. Single acting

(NOTE: This cylinder applies force in only one direction.)

!

Double actmg v

(NOTE: The directlon of ram travel is determined by the drrectlon of
fluid flow to the ports.) -

v

Tele'scoping

(NOTE Hydraullc force. moves Iargest piston first making tke pistons
raise the shafts i m succession with the smallest diameter piston raising last.)

Parts of hydraulic pumps (Transparency 12)

@ <

Axial pistan -

(NOTE: These pumps are used for high speed, high pressure systems. They
often use the gear pump as a charge pump. They can be designed for fixed
or variable flow.) .

1. Port A {system return) - .

2. Pistons ) )

3. Cylinder block

4. Variable swash plate

5. Charging pump .

6. PortB “ : ..
7. Check valves ' - . ) .“'
External gear ' . 7 . . ‘e

(NOTE: Gear pumps are the most commonly used of all hydraulic pumps.
They have a fixed displacement and are used individually or as charging
pumps for larger pumps.)

1. Drive gear
2. Driven gear
(NOTE: These are commonfy called displacement gears.)

3. Housing




~ - INFORMATION SHEET .

J Lo
<. & Inletport
" 5. Outletport
C. lntemai gear (rotor versjpn)
1. Pump body
. Outef rotor ring

2

3. Innerrotor -
4. Rotordrive
5

. inlet port g ) , . -;’
.. Outletport ¢ . .
V.. Typesof valves and their functions . . ) oL,
A. Pressure control °

(NOTE: Hydraulic systems are designed to operate 3t a certain pressure.,
Pressure conttol valves are used to keep the system from overpressuripg and
damaging the system.) ? .

. ©
3 1. Limit system pressure

2. Reduce pressures

N (NOTE: “These valves come in two designs, fixed reduction (reduées .
pressures by a specified amount), and constant reduction (reduces . =~
pressures to a preset amount).) . « ’

3. Determine ptessure for circuit . '

8. Directional control--Determines or limits fluid direction in a tircuit

v

(NOTE: Spool,” check, and unloading valves are the main types of direc-
tional control valves.) -,

.« C. Flowcontfol : o R
. ! ,,' N .
1. Control volume of fluid in gircuit .
TNOTE: These are’ génerdily used to cut off or restrict fluid flow.)

2. Divide fluid into other circuit paths

~

(NOTE: Flow cogtrol valves are used in systems where two or more
cylinders work simultansously.)
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. k INFORMATION SHEET T Lo
Vi, Opened and closed centersystems (Transparency 13) - -
A. Opened-center system _ ' )

1. Control valve spool is open in the center to allow fluid return to reser-
voir in neutral-

2. Works with constant flow pumps (fixed displacement)
'3. Pressure is varied, flow is constant

» B. Closed center system _

” 1. Control valve dead ends pump in neutral .

e . :;' . 2 Works best with i/ariable disblacement pump ., s . §
- y . 3 HOWVarJes pres::;e is constant R L -

Vil Fluud flow th rou;;h’a vanable"dvsplacement axlal pistori p‘ump " . ' ' '.Q .

N . A. o‘Ehfar'gmg pamp Pulls vil .from reServou and forcau,LQough‘ a check valve, *
. where it nixes with retum oil at inlet port (Figure 1) .
. }
FIGURE 1 -~ - .,° .
. i , . s

v.,.—-,.ur —————

uu—-&.ﬁ.L—._—_
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INFORMATION SHEET

B. As the cylinder rotates the piston bores align with the port and the charging
pressure forces the pistons back against the swash plate (Figure 2)

‘Return Oil From System

FIGURE 2

€harging Punip
: . Ff*Outlet to System

e -

" *C. As the cylinder block contmues to rotate, pressure develops as ‘the pnstons
compress against the fluid due to the angle of the swash plate

D. When the. piston bores align with the outlet port the fluid is ft;rced under
pressure into the system (Figure 3) .

FIGURE 3 Return Oil..From System

o —— =
-l

il

Cylinder Block
o ADEEIon! mioumieien
w&d-a—ul—.————

Charging Pump

IR Y
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Upper Servo: Cylihder
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When ‘the control lever is pulledlaio' the left it pulls the displacement control
valve to the left allowing fluid to flow to the upper servo cylinder (Figure 4)

Swash plate (Tilting)

Control Lever

~

»

-
.




INFORMATION SHEET

F. The upper servo tilts the swash plate which forces fluid from the lower servo
(Figure 5) .

(NOTE: Reverse operation of the control lever would reversg servo operation -
and swash plate tilt.)- T ' . ‘

FIGURE 5 = . ‘ ' '

. ‘e %

Upper Servo Cylinder

Q

L) . 3

R f —_— e

— Swash plate (Tilting)

. T —— - g : \
/ " R P TIY B ] 7 . ]

*
; AN e oy e e e
1 e —w—— |
3 —'p B
¥ v -
] . :
Lower Servo Cylinder q .
%
2 B
. Displacement Control .
Valve o § rir—— rr—r— 9

G. When the control lever is released the displacement control valve returns to
neutral, trapping the oil in the servos and locking the swash plate angle

-~ !
(NOTE: Swash plate it determines quantity of flow volume from pump.)
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Types of Pmﬁpé

- &

Vane

SN\

WA\

- & vm—n </v/ |
//b \ A o
Lote /b'*ﬁ’ﬁ% |

N S

Piston

Axial

Radial

™1
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" Types of Valves

Pressure Control .

Directional Control

LG-39A
==
— "‘\)Z —
Volume Control
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' Vane Type Cylinder

:' ¢ J : "t . s ’ . LG"‘..,A!* .
. ‘ . ] - . | : ‘ _
.. Classes of Hydraulic Cylinders
) : ) ) < . | | ” . -
Piston Type Cylinder
Barrel '

Shaft Vane Sh~aft |

" 0il Outlet Hole . ’
Barrel Vane (Fixed)
- Orifice | , " MTop Plate [«
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Vane -

Axisl /
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. Oil Infet
Orifice
Pneumatic ) . System

—_— - Weight Loaded
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-~ System . , .
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Pleated Paper Filter
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_ Locations of Reservoirs
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Types of Hoses

[ ]

Cover-Rubber or Cotton

Cover-Rubber or Cotton . .
] Single Wire
Braid

Fabric Braid Reinforcement

Reinforcement .
Synthetic
Rubber

Synthetic by
‘ Inner Braid ¥’ Inner Tube

Rubber

Inner Tube% L ‘

4

Single Wire Braid Hose

Fabric Braid Hose

. (For Lower Pressures)
Rubbet. Cover . Rubber Cover _ . )
/. ‘Multiple Spira
Cotton Braid Py Wire Wrap
¢ Rginforcemen

Multiple Wire -
Braid

.Synthetic Reinforcement
Rubber Inner-= Svnthets
Tube . ynthetic
K Cotton Braid Rubber
\ inner Tub®
Double Wire Braid Hose Spiral Wire Hose -




Fittings

~Male Coupler Female Coupler

-

‘ .-_".Illllllll
B m ‘gl ——nig
\ "'.
Permanent ‘ "Reusable

Medium Pressure " High Pressure (Notched)
\ .

[
!




- | : LG - 67-A

@  Types of Hydraulic Cylinders

Port . Air Vent *
e \
. — - 2

AN \\\t\\\\\‘

“Port _ Port

™1

c1




® Parts of Hydrgulic Pumps _ F

Port "A’ (System Return) .

Axial Piston Pump

»- : Internal Seal Outer Rotor Ring -

Formed Here

Internal Seal Outlet
Formed Here

Rotorl Drive

[F External Gear Pump Internal Gear Pump

| ™12
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sb

@ . Open and Closed Center Systems

e Opened Center System in Neutral.
“ Trapped Oil Holds
Cylinder Piston in Place

4\

. The Pump Runs

Constantly
During Neutral Oil Flows

Through the Valve

Closed Center System in Neutral

-

Valve Stops Oil, but Oil
Stays at Full System Pressure

This Pump Can Stop
Pumping During Neutral

Trapped Oil Holds Cylinder
naPiston in Place TM13
U ' ¢
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HYDRAULIC SYSTEM
UNIT I

NAME
TEST

P2

1. Match the terms on the right to the correct definitions.

a. Transfers fluids but will not build pressure 1. Hydraulic
pressure
b. Transfers fluids and will back up fluids
causing pressure 2. Closed center
system

- c. Pump which has a constant volume of flow

d. Pump which is capable of varying volume 3. dN_onIpositnve
to equalize pressure isplacement
L - gkPump

e. Resistance to flow in a hydraulic system

. "4. Opened center
f. Device which controls either pressure of system
fluid, direction of fluid flow, or rate of flow

5. Positive dis-
g. System with contro] valve(s) which are placement pump
‘ open to continuous hydraulic  flow, even
in neutral position ) 6. Variable dis-
placement
h. System with_ control valve(s) whigh are
closed during neutral position, stopping 7. Valve
duid flow
8. Fixed dis-
i. Reservoir for storing hydraulic fluid\under placement '
pressure

9. Accumulator
j. Device which provides automatic control
of large amounts of power while using a 10. Servo
small amount of power |

2. I|dentify the specific hydraulic system components.
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Oil Inlet ~ | SN
Orifice*

To Hydraulic . To Hydraulic
System — System







LG-67-A

s Cooling Fins

01 0
s Oil Qut Oil in . " //

Wster Tubes

- — e g G W S S -

Water et

-Cover-Rubber or Cotton Cover-Rubber or Cotton

Single Wire
Braid

N\ Fabric Braid
=Y Reinforcement

Reinforcement

Syrfthetic
e ) Rubber
Inner Tube  _ Inner Braid \{ugl$” Inner Tube

Rubber Cover Rubber Cover

Cotton Braid \

Multiple Wire
Braid
Reinforcement

Multiple Spiral
Wire Wrap

. ¥

\ Reinforcement

Synthetic
Rubber Inner

Tube Synthetic

Rubber

Cotton Braid
' Inner Tube
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Internal Seal

External Gear Pump

"~ Intemal Gear Pum

p

-

s
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. 4

5. Match the types of valves on the right to their functions.

"a. 1) Limit system pressure .- 1. Directional
. ) control valves
2) Reduce pressures
2. Flow control

3) Determine pressure for circuit valves

b. Determines or limits fluid direction in a 3

circuit Pressure control

’ . valves
c. 1) Control volume of fluid in circuit

2) ' Divide fluid into other circuit paths

6. Distinguish between opened and closed center system characteristics by placing an "o
- next to the characteristics of an opened center system.

a. Pressure is varied, flow is constant
_____b. Contrel valve-deed ends pump in neutral

c. Works best with variable displacement pump

d. Works with constant flow pumps (fixed displacement)

¢

e. Control valve spool is open in the center to allow fluid return to reservoir in
neutral

f. Flow varies, pressure is constant

7. Describe the fluid flow through a variable displacement axial piston pump using
the given illustrations.

a. Return Qil From System

i SE

POYOREISINGAE E,




% Return Oil Ffom System

Piston

Cylinder Block

4 - ————
§ TP, SN,
Lo

’;J . \

. Reéturn Oil From System

- Pusrn O' '
TR W Y ‘

Cylinder Block O J

AN

AR
DL A

.-
ViRt N gvmtntnt ol wh
s MU ~A .

-

AL LSS

Swash plate (Tilted)

Outlet to System
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Upper Servo Cylinder

~
e. NSNS S NN ¥ e
—
(o)
—_— Swash plate (Tilting)
- — —— i ‘
e e e -
o I\ T}
+ Control Lever
\
/
L — V7.
[ Y / ,
[/
Displacement Control ' ; .
Valve _ K '
- i
-




f. Upper
Servo Cylinder

— ' Swash plate (Tilting)

.| 4 il st
ﬂ Tt e i e e e e -

Control Lever

Loyver Servo Cylinder

Displacement Contral
Valve

a




ANSWERS TO TEST

3 £. 7
5 g 4
8 h. 2
6 i. 9
1 . 10
Gear pump x

Vane pump

Radial piston pump

Pressure control valve
Directional control valve
Volume control valve

Piston type cylinder
Vaneﬁpe cylinder

Gear hydraulic motor

Vane hydraulic motor

Axial piston hydraulic motor
Pneumatic accumulato’r .
Weight loaded accumulator
Spring loaded accumulator
Wire mesh filter -
Cotton waste filter

Pleated paper filter

Metal edge filter

Cannister filter

Resepyir in separate tank

HYDRAULIC SYSTEMS
UNIT I}
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u. Reservc{ir in transmission case

v. Reservoir in equipment frame

w. Water oil cooler

x. Air oil cooler

y. Fabric braid hose

z. ' Single wire braid hose

" aa. Double wire braid hose = ) -

bb. " Spiral wire hose
- cc. Male coupler fitting ' |
dd. Female cqupler fitting' K
ee. Perman.ent fitting
#. Reusable fitting . ‘ P

gg. Medium pressure fitting
hh. High pressure ('notched) fitting
3. a. 'Single act?pg hydraulic cylindgr « ¢

¥

b. Double acting hydraulic cylinder

c. Telescoping hydraulic cylfn’der
4, a. Port A (system return) . . ' 4
b. Pistons -

c. Cylinder block St

d. Variable swash plate /
e. Charging pum - |
/ rging pump /
;  f. PortB
L4 ,
- -g. Check valves ' ,
h.  Drive gear ‘ .
-‘ i.  Driven gear ) ;
j.  Housing
'z. Inlet port 1 oy
j Ay .
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. butlet éaort

m. Pump body

n. Quter rotor ring

0. _lInnerrotor , '
p. Rotordrive

g. Iniet port

r.  Outlet port T

a. 3
b. 1 .
c. 2
ade

Discussion should include:

a. Charging pump pulls oil from reservoir and forces it through a check valve where
it mixes with return oil at inlet pott

b. As the cylinder rotates the piston bores align with the port and\ﬁe chargmg
pressure forces the pistons back against the swash plate

c. As the cylinder block continues to rotate,pressUre develops as the pistons com-
press against the fluid due to the angle of the swash plate <

d. When the piston bores align with the cutlet port the fluid is forced under pressure -
into the system ]

e. When the control lever ig pulled to the left it pulls the displacement control valve
to the left allowing fluid to flow to the upper servo cylinder

f.  The upper servo tilts the swash plate which forces fluid from the lower servo

g. When the control lever is released the displacement control valve returns to

neutral, trapping the oil in the servos and locking the swash plate angle -
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-~ o . MAINTAINING THE HYDRAULIC SYSTEM
L 4 UNIT Il

UNIT OBJECTIVE

After completion of this unit, the student should be able to match terms and sygtem prob-
lems to their correct definitions or corrective procedures. The student should also be able to
demongtrate the ability to change the fluid in a hydraulic system. This knowledge will be
evidenced through demonstration and by scoring eighty-five percent on the unit test.

}
SPECIFIC OBJECTIVES

]

After completion of 'this.unit, the student should be able to:

) 1. Match terms associated with maintaining the hydraulic system to the correct -
definitions.

Identify test equipment. )
Match four types of hydraulic system problems to possible corrective procedures.
. -
Select steps that should be taken before a customer picks up equipment.: 3

> w0 N

‘ ' 5. Demonstrate‘\the ability to change fluid in a hydraulic system.
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. | MAINTAINING THE HYDRAULIC SYSTEM ‘
UNIT 131
- .
a m * ' SUGGESTED ACTIVITIES
I Instructor:
- . _ ‘s
A. Provide student with objective sheet.
8. Provide .student with information and job sheets. .
C. Make transpareﬁcy.’
. D. Discuss unit and specific objectives.
E. Discuss information and job sheets.
F. Show.sfudenté exarpbles of test equipment.
G. Show students examples of troubléshooting charts.
; H. Give test. | - : ‘
‘ © L Student C
) -

A. Read objective sheet. - : .
B. .Study ir;forﬁwation sheet. -
C. Complete job sheet.

ﬁ - D. Take test. '

INSTRUCTIONAL MATERIALS

- 1
1
]

-r

. Included in this unit:
. A.  Objective sheet
3. Information sheet , .

a

C. Transparency master #1--Hydraulic System Testing Equipment
D

~

@

D. “ Job sheet #1:Changethe Flyid in aHydraulieSystem * 2

E. Test

- ‘ . ©F. Mnswers to test, D *




References:

A. Hydraulics: Hydraulic Systems for. Tractors-and Other Mob;'l Equipment,
Care and Operation Vol. 2. Athens, Georgia: AAVIM, 1974.

B. FOS Hydraulics. Moline, lllinois: Déere and Company, 1972,
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MAINTAINING THE HYDRAULIC SYSTEM
. UNIT HI o
, INFORMATION SHEET
- A =N '
Yl * d )
/ . Terms and definitions
A. Filter-System component designed to collect contaminants in a hydrau-
lic circuit
B. Linkage-Mechanical parts used to connect hydraulic components, and/or
transfer their power
C. Maintenance record-Log of all routine or special maintenance performed%n
) a specific piece of equipment ’
D. System syuction side-That part of the circuit where fluid is pulled back into
the system or up to a pump
. E. System pressure side--That part of the circuii starting at the pressuring
‘ pump(s) and ending at the first line functioning as a system suction line
‘~ 1.  Test equipment {Transparency 1)
\ A.' System tester
(NOTE: This type equipment comes in many designs with many options and
can perform single tests or multitests simultaneously.) -
3
B. Pressure gauge
(NOTE: These are generally installed in a line to test outpui or operating
pressures.) -
C. Thermometer
(NOTE: The system should be operated for 10-15 minutes before temp-
erature is taken. Systems generally operate at less than 200° F.)s
» L
. System problems and corrective procedures
(CAUTION: Block up working units if you fust work on the system while
- raised. Never depend on the hydraulic lift.)
- @ \ f S
A. Fluid ldaks ’
(NOTE: Leaks can cause improper eduipment pperation or equipment
. . damage if not repaired and are unsightly as the collect dust and dirt.)




(@

1.

2

. Check fluid in reservoir

4 (NOTE: Airin the sysfém generally causes spongy response and slow

‘and. weak hygrgulic effort. Chattering noises can also signal air in the
system.} | v . , R

N L]

- ¢ ) -3

S L4 ¢ ' .
(NO\"E; Low fluid levet can indicate possiﬁtz entrance of air; foamy oil
indicates air has gmered the system?) = - . \
. . o . - |
Check suction line-if exposed - S .

- ° - 3

(NOTE: If the lgak cannot be jeard you can spray oil over the line and
watch its reaction. If drawn into the line a feak éxists.)

- . .

C. Systerﬁ oierheating

' N

CHeck flund \temperature ’
(NOTE System must be brought-up to operating temperature before
this test can be made.) ,
- \ , \ . .. .
Check for overload w . '
. !
(N TE Improper-use’ of equipment and poor mamtenance are.the two
leodmg causes of ovwheétmg )

LN

! ' 5 .
Tt - j L
.o | A
] +&'e INFORMATION SHEET o )
1'. %hce_c.ﬂ(.flgiﬁevel ™ reservoir [ P
,"’.' . -:gNOTE*. -Thi; Q1eek i$ geneidlly cdlnducted with cylindt;,rs retractecs) -
’ 2. Checlg a;I gxternal\ﬁn;s and f},ttingsjfor‘leaks i
4+ (NOTE: 1:here are usuam: man\; visual signs 'such as dirt accumu-
rlatfon or oil spray on adjoining parti,) -
3. Inspect cflinders for feaks | -
. (NQTE\ Cylmder leaks will generaLIy occur due to ram damage or
" seal deterioration.) . b :
B, ’Ai,r teaks ) |
n‘(_NOTE.: L'o'\fv flund ;)r syction}ide leaks can allow air to enter the systerﬁ.)‘ *
i 1. Evaluate the system during operatio‘n' -

v

.




. ' IMFORMATION SHEET - _
) A 3. Check fluid _ |

’(NOTE Check the level, color, and smell of the fluid. It is always
possible 1 that someone. could have added the wrong type of flund)

-

< 4 -Check filter . .

5. Cﬁeck for mechanical binds
6. Check cooling equipment

(NOTE:: A clogged radiator or damaged or clogged fins wnH cause o
problems in equipment systems.)” L .

D. Mechamcal trouble

T T T T LOOKror\noﬁWH?ﬁm interference - _'

®

t (NOTE:: A block of wood trapped between mechamcal surfaces, tie
down straps used in transporting that were™not removed and any °
number of other things can cause mechanical interference.)

‘ ; ~, . 2, .oCheck for bmdmg or broken Imkages h
‘ - s > (NOTE: Defectlve parts can cause a bmd WhICh. causes an excessnve
. . Ioad ) , .
\ . . 3. Check for hose binding -
/ T . L | - (NOTE: A h.ose can get pirtched between mechanical surfaces.)
g . 4, CHeck for bent or damaged piston rams \
- \ ' (NOTE~The cylinder will have to be exter:ded for this test. A square or . .
. any stra:ght edge can be placed-along the ram.) .
' V. Steps .tl:at should be taken before a customer picks up equipment '
‘ A. Update maintenance record )
; (NOTE if a‘ecord is kept you should’ regasver the day and descnption
of mamtenance performed ) _ ’ et
. 'B. Be sure system components areeleéned’ ) ” . | . T
‘ ) (NOTE Remove dirt from around fnller plugs, breathers and vents.)
et C. Makea vmual mspectnon of alimdcham(:al parts . ‘\ S o . ‘ '
. = - ' B L M.' ' . \ ‘:l ’

. . N '

. ) rE . e \

. .o . . . i

. '. o il - - " toe .l

* . . \ N . s . . N

'. ' 1 .. 0y . ' - - d »

¢ . . oo . , R
. . - . & - . Lo
) . . v C i e s y . .
. . . N Cet . " g . '
- Y A



INFORMATION SHEET )

D. Check fluid leve!
- {NOTE: Remove air frakn the system.)

E. Demonstrate that the system is operative to the customer

[y - b
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Load Valve
Control I_(nob

System Tester

\
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JOB SHEET #1-CHANGE FLUID IN A HYDRAULIC SYSTEM

e LG-89A -

MAINTAINING THE HYDRAULIC SYSTEM
CUNIT I

Tools and materials

A. Safety glésses
B. Hand tool assortment
C. Shop towels A
D. OQilpan
E. Appropriate hy&raulip fluid
{NOTE: Check owﬁers' rpanual or‘ equjpmtint nameplate for prf)per fluic}.)
"F.  Funnel or other suitable fluid powsing device Q
G. Appropriate filter ° "
‘Procedure )
A. Gather tools and equipment "
B. Start engine and bring fluids up to operating temperature
(NOTE; This“‘fhins the fluid so it will drain' easier as well as pull contam-
i’pants into suspension so they will drain.) ,
C. Retractf\aﬁl I (::y‘liriragrs /
(NOTE: This forcgs:guch oil back into the reservoir as possible.)
\D. Turn engine off | - . )
E. Locate drain plug (Figu;‘e ﬂ’ : ?
. (NOTE: Sorn\e’tin’ﬁ_es therg is more than on_eiplug‘.)
| FIGURE 1

Drain Plug

\|

S m

Oa
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: ‘ JOB SHEET #1 i
o = o ; - —
. F. Position drain pan under drain plug - ] L
N G. Wipe around drain plug with cloth /

-

‘H. Remove drain plug
. Service filter

(NOTE: Some systems may- have disposable elements or cannister filters
while others have screens. If a screen filter is used wdsH it in clean hydraulic
*fluid, not gasoline.) . . o

J.  Service ventilation filter (Figure 2)

. ‘ «(NOTE: Lafger systems have a separate breather for the reservoir, smaller
- . ' systems dften have a screen in the filler cap. Wash these filters in clean
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.

- * * .
s e .. .

> o g JOB SHEET #1

K. Clean around filler plug (Figure 3)

(NOTE: The area around the plug needs to. be extremely clean to help
guarantee that contammants do not enter the system.)

L. Remove filler plug ' - . L
M Réplace all filters and vents .
N. Replacedrainplug .,
0. Move oil drain pan

('NOTE: Dispose.of oil properly.)
* tP Ir;stall new fluid to appropriatellevel . .

l

(NOTE: Make sure the tops of the vil cans, and any spouts or funnels .
to be used are clean. See Figure 4.) _

FIGURE 4




JOB SHEET #1

il

Q. Replace filler cap
Start engine N
S. Operate.hy'draulic systems

(NOTE: This remdves air from cylinders and hoses.)

T. Retractall gylindegs

U. Shut off engine ‘

V.. Retheck fluidlevel © * . : -~

W. CIean'Lp area - : Ll S e
)‘(. Cl'eén and put away tools =~ ) |

Y. Have instructor evaluate work .

2
2t .
\
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MAINTAINING THE HYDRAULIC SYSTEM .
, . UNIT 111 !
S g

-
NAME - !

TEST .

1. Match the terms on the right to the correct definitions.

-

a. . System component designed to collect 1. System suction side \
contaminants in a hydraulic circuit ;
: : 2. Linkage \
' ) b. Mechanical parts used to connect hy- . :
draulic componemls, and/or transfer their 3. Filter
T« power - , q . oy
- ' o 4. System - f !
c. Log of all routine or special mainten- pressu*e |
ance' performed on a specific piece ‘of side .
* = equipment . , ;
) , 5. Maintenance ;
. " d. 'That part of the circuit where fluid is record ~ )
. . .. pulled back into the system or up to a
. € . . * ;' ‘p‘ump . ~‘ * L ‘
i D, : -e. That part of the circuit starting at the ) t
‘ ' . pressuring; pumpls) and ending at the e |
. | " first Hpe functioning as a system suction . " ° .o '
li‘ne . - ’ ) . )

.
B -~

> 2. lIdentify test equipment. - .. W -
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e L) - -
1 /
-
< Y N ) © -
c. ' ) . o
3. Match the types of hydraufic system problems on the right to the possiblé cor-
rective procedures. - C e
a. 1) Check fluid level in reservoir . 1. Air leaks
: » . 2) Check all external lines and fit- 2. Mechanical “
. tings for leaks . trouble” ~ e
" 3), - Inspebtcylinders forfeaks- - * . 3. Fluidleaks
& et : %
. s R L
" b. 1) Evaluate the.'gystem"dqring oper- ~ 4. System -
.- <. _gtion. o T . --. overheating - e
. * 2) Check fluid in rtservoir Ve
©,  -.3). Check suction line if exposed~ . LT LT L
.- Y AL e ) .. Y N
.~ - ci1) Check fluid temperatire - e o ..
2).- Chéck for overload _ : . -
3) Check fluid L Tt e o .
" . 4) ‘Checkfilter N - I

6) Check for mechanical binds

6) Check cooling'equipment \ (\/
l~ \ : ‘ .

g;")g‘
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*
, w5 o ¥4 “ o 3 - oy
dook .. for monsystem related inter- -
ference ’ ‘

N |

|
2) Check for binding or -broken link-
ages

-] -

3) ~ Check for hose binding

4) Check for bent or damaged piston
rams @ S e .

4. Select steps that should be taken before a customer picks up eguipment By plac-
ing an "' X" in the appropriate blanks. ‘

~ .

»

a. Update maintenance record ' \

b. Calculate foot pgfmd‘s of pressu‘re

" ¢. Besure syst\em components.are cleaned : ; /
d. Make a visual inspection of all mechanical parts

«e. Check fluid level = -

f. Reset check valve . . .
g. Demonstrg‘tewthat the system is operative to the customer .
. - /y

5. Demanstrate the ability to change flyid in a hydraulic system.
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B ‘ MAINTI(INING THE HYDRAULIC SYSTEM
. e UNIT I -
ANSWERS TO TEST
1. a. 3 .
b, 2
L c 5
7/ ’
: d 1
e. 4 o ) ®
(’ ' , : "
- 2. a.  Pressure gauge o b, [l ’
b. Thermometer Y
''c. Systemtester - * '
§ ..3. a 3
y b. 1-
o ... v
\ S d o2 .
4, a,cdeg \
. a P
5. Performance skills evaluated to the satisfaction of the instructor
- J ! {
3 ~ h“
1 \ :t
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T. “Examine-all parts s

4 »
»

(NOTE: Check gears for worn or chipped teeth and splines. Check' shaft
for wear or scratches and condition of snap rings grooyes, splines and key-
. ways. Examine case and cover. for cracks and stripped thread condition.)
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EQUIPMENT MAINTENANCE
UNIT | .

' SUGGESTED ACTIVITIES

i. Instructor:

M L]
A. Provide student with ¢bjective sheet. «

B. Provide student with information and job sheets.

Make tran;paren(iies,

o 0

Discuss unit and specific-objectives.
E. Discuss information and job sheets.
F. T;ke a field trip to a large lawn and garden equipment shop.
G. Denyonstraie and discuss the procedures outlined in the job sheets.
H. Gi:/ test. ' '
i. Student:

A. Read objectlive sheet.

B.  Study in‘form’ation sheet.

C. Complete job st;eets.

D. Ta ke\test. ,

INSTRUCTIONAL MATERIALS

I Incluc'ledﬂin this unit: ) o
A. OBiective sheet :
B. Information sheet
" C. Transparency masters
1. TM 1--Lawn and Garden Equipment
2. ™ 2.-Lawn and Garden Equipment (Continued)

3. TM 3--Lawn and Garden Equipment (Continued)

cﬁ
=4



D. Job sheets . , .
1. Job Sheet #1--SharperjRotary Mower Blade with.a File
2. Job Sheet #2--Clean a Servi;:e a Battery \ )
3. Job Sheet #3--Measure Battery Electrolyte With an Hydrometer
4.' Job Sheet #4--Load Test a Battery
5. Job Sheet #5--Charge Test a Battery for Three Minutes
6. Job Sheet #6--Adjust a V-belt h
E. Test
F. Answers to test | ' .
References:
A. Foutes, William. Diesel Engine Mechanics. Stillwater, "Oklahoga: Mid-
America Vocational Curriculum Consortium, 1978.
B. .Wentiez, Gary. Air Conditioning and Refrigeration, Bobk Two. Still

water, Oklahoma: Mid-America Vocational Curriculum Consortium, 1977.
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’ EQUIPMENT MAINTENANCE
®

INFORMATION SHEET '

I Terms and definitions

A. Lawn and garden equipment--All equipment designed to maintain a lawn
or garden .

B. Accessory--Equnpment designed as an optlonal component part

C. Mamtenance—Routme service procedures necessary to keep equnpment
operating safely and efficiently .

[ 4
D. Pneumatic:-Relating to air or air pressure ) ’

E. Blade balancer--Equfpment designed to detect an uneven distribution of . -
weight from the center mounting hole to the blade tips
5 )

F. Battery-Two or more connected cells which convert chemical energy in-

to electrical energy A ) - )
G. Cell--One negative and one positive plate group
. H. EIectronte--S\olution of \;vater and sulpht;ric acid
T I ggoe?:lflc gravity-Weight of liquid compared to an equal volume of water at

J.  Hydrometer-- -Glass barrel syrlnge containing a calibrated float used to
measure specific gravity

‘Il. " Types of lawn and garden equipment (Transparencies 1, 2, and 3)
A. Mowers
1. Rotary
y \ . 2. Rotary self propelled

3. Lawn and garden tractor accessory

4, Reel
B. Tillers
. A
1. Walk behind

. . . 2. Tractor accessory .




" Battery functions

INFORMATION SHEET

C. Sprayers -

1. Unit

2./ Tractor accessory
D. Snow blowers

1. Walk behind unit

2. Tractor accessory

‘E,  Lawnvacuums ) . =
F. Shredders’ . ‘ .
G. Edger-trimmer \ .

Basic_equipment maintenance procedures for lawn and garden equipment

-

A. KeeP all bélxs properly adjusted and clean

8. Maintain 3roper tension on chains '

C. ™ Lubricate movfng parts according to manufacturer's spec}fications
D. Service engines accord:rfo manufacturer's’specifications

E. Keep all plédes balanced and cutting edges sharp

F. Maintain proper inflétion,on all pneumatic tires

. (NOTE: Most inflatable lawn and Qe;rden equipment tires: use a relative-
ly low pressure. Be sure and check rating before inflating.)

-

G. Service batteries according to manufacturer's specifications

A. Supply current for cranking engine

B. Provides current to meet demands above charging output

C. Stabilize system voitage

N

10y




® lawn and‘Garden qu.upl\nent.
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l.awn ‘and Garden Equlpment
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- Edger-Trimmer .
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3.7 7 JGB SHEET #1-SHARPEN A ROTARY MOWER'BLADE
o .‘: % .. - < ‘ ) . N * .\ "
. . l_. : LS - . "'0 . ;“‘r - - .. R "_,.;
A _ Tools anfl materials - T e - PR _
A e T K BN T
. A Safety glasses o T _— ) - i
. Py - . LY . ‘-4 -
e ] N \ - »’
P »B - Hand teol assortl‘hent f - S A
"\ - R A - "YM_'Q " - TR
’ C targe ﬂa’t file vmh handfé ‘v D T ; “:
"’ ) -~ > . o “ v - - . ‘:‘ ’ L o ‘..-"Zt\‘._b .v . - -
.:s... Dy, Vlt‘s-e il ’ ) o 7 ’ b ;‘ .t ‘g: . u; o ’ g * - “‘ ) “.‘.‘:
N ." '.,\ 3 . . . . ve — ‘f.‘,,.- ) 3. . .- , . . : T“ ‘.“
L we By Biade hlan%r R S S ST
e N - R C AU -
» F. 'Frarumg squaw“ : T, e .
RN ¢ Shoptaw_els . o . '
o, 7T ok T -
. H. Grinder . . ‘
- [ 3 .
I.  Face shield -
1. Procedures
(NOTE: Be sure and remove spark plug wire from plug and ground it to the
block before removing blade.)
\ A. Gather tools and equipment -
B. Remove blade from mower
(NOTE: Be sure and place all spacers and washers together'in the order
of removal for ease in reassembly.)
C. Clean blade ' -
. (NOTE: Remove any built up grease or clippings that will effect the balan(
N mg to be done later.)’ ) ¥

/QN Check for cracks or chips

(NOTE: If blade has cracks or Iarge pieces chlpped off replace vﬁgnew
blade.)

\

E. Hand sharpen a blade with a file

Z 101 '
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| “s.‘ S 5- - .JOB SHEET #1. | : . .
g L9 - i ‘ . @ t ¢ P ° v .

A . . ) - ( « e - , ,0‘

., » - ‘. . e ) . . '—.'. .8~ N - Lo AL . ",;4
x ) . 1.. File at,approﬁ’matdy 45™angle to blade (Figure ¥) , + .~ 7 & 74
| . o7 * . - « ., e N

- ot c. v - .
2 . <. v s < .
3 l‘ B . _“’ P .

3 . ‘c‘ - : 0.! - . . - '° - w ",
a7 o . . 5
7 FIGURET . . ' s

- B .". ‘ . ¢ .
R | .
:.
(4 1
s y <
- . 5
4

(NOTE: Only push a file, and always lift it off-the b)adé on the back

-stroke.)
e
2. Continue filing until cutting surface is clean and only a small even blunt
edge exists (Figure 2)
Y
FIGURE 2 ; i
' Smatll unfiled edge

£

(NOTE: If the lade is sharpenéd to a point the sharp edge easily
rolls over and ceM chip off.) : -

N

* 3. Tum blade ovir and sharpen other cutting edge

(NOTE: Never file the back side of-a blada.)

los
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RO ] " JOBSHEET #1 e
£ o C e ® e . 3 ’ . i | i i 7 .
4 - e . . L °o . ‘ - t' Py Y
vy . e PR . - . Y . o -
o . . F.  Sharpen a blade with a grinder .
) P . ¢ " s L3 -
P - 1. Put on<ace shield °

* 2. Putall ,gn'ﬁder guards and shields in the correct logation

3. Dress grinder wheel - -
4. Adjust tool rest to match existing contour off sharpened portlon
of blade o
. 5. Tutn on grinder ‘ .

6. Gently~ slide blade cutting edge along wheel surface

(NOTE: Do not push hard on blade, and keep a bucket of water handy
- to keep blade cool while sharpening.) )

7. Continue till small blunt edge is left {(Figure 3) | .

FIGURE 3

™

8. Sharpen other cutting edge

9. Turn o'ff grinder

-G. Check bladerfor sfriiéhtness

(NOTE: There are magnetic® holders and gauges designed for this job; you
can however use a framing square as described below.)

1. Place blade on edge of framing square (Figure 4)

FIGURE 4 __F ‘ : . .

I0G




: » 3 JOB SHEET #1 ’ SN

2. Check between blade ar;d edge of square for warpage -

3. Stralghten blade if necessary

3

(NOTE Do not hit blade with a tempered hammer. Place blade in
vise and apply pressure to straighten jt.) )

. H. Check blade balance

1. Place blade on belancer (Figure 5) ‘
FIGURES . ?
« L ] pr— -
' L J‘ l

L4

2. File cutting edge on Iowes't end of blade until blade sits level

(NOTE: Be sure and maintain small blunt edge.) c

I.  Have instructor evaluate ?wkk’ . .
J.  Replace blade on mower '

197
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‘ UNIT |

’

JOos S‘HEE\T #2--CLEAN AND SERVICE A BATTERY

I. - Tools and materials
Safety glasses

Rubber gloves . - : -

S .

Rubber apron C ~
_Bristle brush x

Wire brush

Screwdriver * ,

Battery clamp puller

~

I o mnmo o @ >

Combination end wrenches : '

. . -Battery pliers N

-t

J. Baking soda and water solution (two tablespoons of baking soda to one \

.' ) ' pint of water) . : .
- * 13

K. Battery anti-corrosion paste : . .
L. Shop towels - . , ' o ;] \/\YQ
1. Procedure

A‘. Disconnect battery cables from the battery posts ('FigureJ)

(NOTE: Always disconnect the grounded batfery cable first to avoid short
circuits.) ’

FIGURE 1

Pry Clamp Open

~
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) JOB SHEET #2 -
. {

. ¢ . b d r
B. (Clean battery cable clamps and battery post (Figure 2)

(NOTE: Battery\ postS\and inside of battery; cpble clamps must be clean
and brighg.) ' -

. b )

‘ kS

&,

FIGURE 2~ 2% .

- .
»y C. Rembve loose dirt and corrosion particles from top of battery (figure
3) _—
-~ ' 4 ) . *
FIGURE 3 s ) *
/
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JOB SHEET #2

) * D. Brush soda water soluthn on battery battery post, clamps, and battery
holddown (Figure 4)

(NOTH: Keep water and soda from entering the battery through the vent
holes g the vent caps.)

E. Wash away residue with clean water (Figure 5) - . \

(NOTE: Remove all residue that may have lodged around battery, frame,

or parts of the vehicle.)

»

FIGURE 5

/



. . -~

JOB SHEET #2

Dry the battery and battery cables with a clean cloth

Reconnect battery cables to the battery posts (Figure 6)

»

(CAUTION: Always'reconnect the power cable first and the ground cable
last.)

Bamery P :
2IGURE 6 atery Posts Slightly Above Clamps

Spread a coating of battery anti-corrosion paste over the cable clamps

inal .
and terminals N

Remove vent.caps anctcheck electrolyte level in all cells

Add water if necessary to bring electrolyte up to proper level

(NOTE: Do not overfill.
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EQUIPMENT MAINTENANCE {
UNIT I .

JOB SHEET #3-MEASURE BATTERY ELECTROLYTE WITH A HYDROMETER ¢

L.y~ Tools and materials

A. Hydrometer

B. Shop towels

C. Container of.clean water

D. Safety glasses -

E. * Rubber glpv;as

F.  Rubber apron A -
. P.rocec’iure , _
A. Rer;wove vent caps from battery. ' ,

- B. Insert the hydrometer into the firstcell -

C. .Squeeze the rubber bulb to draw electrolyte into the hydrometer to suspend

the float
(NOTE: If the electrolyte level is too low, add water, charge for one hour,
and recheck.) : . c
7
L

PR
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JOB SHEET #3

D. Take reading at eye level (Figure 1)

(NOTE: Make sure the float is not bumping the top of the hydrometer
tube or sticking to the side of the tube. Write down reading for each cell.)

FIGURE 1

Hold Tube Vertical : o

Do Not Suck In Too
Much Electrolyte

Float Must be Free

|

e

Take “Beading
at Eye Level

~
-~

E. Squeeze bulb to réturn electrolyte to cell

, F. Repeat for other cells
™ ‘ ‘
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JOB SHEET #3

G. Adjust the readings for temperature
1. Add four gravity points (0.004) to the reading for every 10°F above \
80°. Subtract four gravity points (0.004) for each 10° below 80°F o

(Figure 2) b
Gravity Points *
Temperatu
°F. re . to Add or
: Subtract
160 '-. *32*m
FIGURE 2 15015+ 28 6
14043 +24
1 e22
130 +20\‘1
, . 120 H+16 1:
o 12’
] 2+‘lt')
. ':2 . .
- ‘ - *
Temperature 20 o *2
) ] i
Adjustment Chart ol . :
60
: s 8 10
\ " 2 ..
LU
30 20
> 20 '2‘ .22\ E
10 .28

.
-

2. Specific gravity should read from 1.215 to 1.270 (corrected for 80°F
electrolyte temperature) .)

3. The varlatlon in readmgs between cells should be no more than 0.050

4. If the readings arf not within the above mentloned range, charge
and retest .
H. Replace vent caps upon completion of teét

-

1. Flush any spilled electrolyte with clean water -

- ~



EQUIPMENT MAINTENANCE
UNIT 1

JOB SHEET #4--LOAD TEST A BATTERY

Tools and mét’érials

A.

B
C.
D

E.

Battér\; capacity tester
Abpropriate con—duc‘ors
Safety glasses
Rubber-gloves

Rubber apron

Procedure e

A.

FIGURE 1

Connect tester (Figure 1)

Red

\
R N | Black
4 N 4
. o j == -t

’ Battery Capacity Test - 12V Battery

Tighten rheostat knob to apply a load to battery

Apply load equal to three times the ampere-hour rating of battery being
tested . .

R .
(NOTE: Ampere-hour rating should be marked on the outside of battery,
case.) e . \

.. Read battery voitage at the end of 15 seconds

(NOTE: If voltage drops below 1.5 volts pér cell in iS'seconds use the
3-minute charge test.) o

Loosen rheostat to relieve Ioécf at end'of 15 seconds

Disconnbct tester




TR

- / Te e - .
© EQUIPMENT M:M'NTENP;NCE S -\ -
e L UNITL L_ ~
- 0B SHEET #5-CHARGE TEST A BATTERY FOR THREE MINUTES ' ,
Tools and materials. - - . 7 v - -
A .Adiustabl_e,‘fa.st‘ra’te bat'tery charger ' o . o
B . __B‘attery'ca;;acit‘y tester . '
C. .Appropriate conductors ) . ’
D. - Safety glasses ' '
E Rubber gloves ~ T

F. Rubber apron

- . .

- Procedure _

A. Connect tester and charger {Figure 1) A
FIGURE 1 Y/ mmann \ . ‘ ' . -
v ~
_ Battery Charge Test - 12V Battery LR
B. Turn charger on ard adjust the charging rate to 40 amps
C- Charge battery for 3 minutes* !
D. Read in‘dividt:lal ‘cell voltages with bat';e"ry charger still in operation .
(NOTE: If they vary by more tha? 0.1 volt (1/10v), replace the battery.)

E. | Read}otal battery voltage‘ N

(NOTE: If it is over 15.5v (15 1/2 volts), the battery is unsatisfactory and
must be given a long slow charge and load tested again. If voltage under load
*  test is less than 9v, replace battery.) :

. ]

-
-



EQUIPMENT MAINTENANCE
UNIT |

. JOB SHEET #6-ADJUST V-BELT TENSION

-

Tools qnd materials

A - Safetyﬁ; .
B. Hand togl assortment . - '
C. | Straight édge ‘
D. Beltdriven gquip:nent
E. Appropriate equigment service manual
Procedure \
A. Put on safety glasses
to the block
B. Remove V-belt
C. Check émlle"y alignment_ (Figure 1)

N

09

/

R /// / /////// //

Ay

ISNNN 75NN \\\\\\

-

NE

N

'FIGURE 1

v

D. Place a straight edge #¥the pulley grooves t(l) check alignment

(NOTE: If pulleys d6 not align, loosen set screws and align them.)

7
Repiace beit

[

..\1

-

and djsconnect the &)ar_k plug lead and ground it .

»



F.

JOB SHEET #6
* . -y . at
Check belt tension with d belt tension gauge and adjust to manufacturars .
specifications (Figure 2) . )
FIGURE 2 | )
, 7
! ’
' . A
C€HECK BELT FOR TIGHTNESS
\ R £
Have instructor evaluate your work .

.

»




EQUIPMENT MAINTENANCE
g UNIT |

NAME

TEST |

the terms on the right to the correct definitions.

lawn or garden

b. Equipment designed as_an optional com-

ponent part 3.

l'/»

’ +

c. Routine 'service procedures necessary to 4.

' keep equipment operating safely and effi-

_ciently ' 5.

o

. AN,
.d. Relating to air or air pressure

e. Equipment designed to. detect an uneven

distribution of weight from the center 7.

mounting hole to the blade tips

f. Two or more connected cells which con-

vert chemical energy into electrical energy 9.

g. One negative and one positive plate group 10.

1y

h. Solution of water and sulphuric acid

i. Weighi. of liquid -compared to an equal
volume of water at 60°F

) j. Glass barrel syringe cont‘aining a calibrated
float used to measure specific gravity

/

a. All equipment giesig‘ned to maintain a 1.

Pne'tnrhatic

Blade batancer
Accessory
Mhintenance -

Lawn and
garden equipment

Specific gravity
Battery
Hydrometer
Cell

Electrolyte



328
s . ®

- ]

P VENg

ERRSL VT h 3
PR b

n~ 1:0’ *









: LG-358B *

!

m. \ | /1

‘3,. - List five basic equipment maintenance p;océdures for lawn and garden equipment.

‘ LN
b. ‘ X .
c.
v d. bR
: /
o .
4. List three common battery functions. o
a. ~ . ’ 1
b»' . ot
c ’ /
. ' . ‘
-5. Demonstrate the abjlity to: '
_a. Sharpen a rotary mower blade.
“b.  Clean and service a battery. )
c. Maeasute battery electrolyte with an hydrometer. - :
. }
d. Load test a battery.
e. Charge test a battery for three minutes.
f.  Adjusta V-belt. ' ‘ .
Q'
N ) ’ ¢
e
* b .
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EQUIPMENT MAINTENANCE

UNIT |
ANSWERS TO TEST
a. b f. 17
b. 3 g 9
c. 4 h. 10 ‘
a1 i. 6
£
e. 2 i 8

a. Rotary mower
b. Rotary self propelled mower

c. Lawn and garden tractor accessory

d. Reel

e. Walk behind tiller

f, Tra_actor accessory tiller

g. Unitsprayer

h. ‘Tracto'r accessory sprayer

Unit snow blower

j.  Tractor accessory snow blower

k. Lawnlvacuums ' —

I.  Shredders

m. Edger-trimmer

Any five,of the following:

a.  Keep all beits properly adjusted and clean .
b,- Maintain proper tension on chains |

Lubricate moving parts according to manufacturer's specifications



\ 4

v S

d. Service engines according to manufacturer's spei:ificétnons

’ e. Keep all blades balanced and cutting edges sharp
) N
f.- Maintain proper inflation on all pneumatic tires
" g Serngg’bﬁteries according to manufacturer's specifications
4. a. Supply current for crani(ing engine C
b. Provide current for meeting demanas above chargin‘g output
c. Stabilize system voltage '
'6. Performance skills evaluated tp the satisfaction of the instructor
Yo~ 4 - K]
L ] " ‘ -
‘o ¢ h
’ (‘ ~—
] Loy

-
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- BRAKES
: UNIT |

UNIT OBJECTIVE

After completion of this unit, the smdent should be able to select the types of brakes most

brakes. The student should also be able to match the Operatuons to the correct type of
brake and demonstrate the ability to disassemble, inspect, and reassemble all types of brake
units. This knowledge will be evndeneed through demonstration and by scoring eighty-five

peroent on the unit test. - . -

N

SPECIFIC OBJECTIVES

-

After completion of this unit, the student should be able to:

[ 9 *

4
1. Select the types of brakes most -often used on lawn and garden equipr‘ent.

Name the six major components of the external band brake.

Name the nine major components of the disc brake.

Name the seven major corInponents of the c}ﬂh\ and shoe brake

Match the types of brakes to the correct operations.

"]

- I R A

Demonstrate the ability to:
a. Disassemble, irtspect, and reassemble an external band brake.
b. Disa"soemb.le, inspect( aod reassemble a disc brake.

c. Disassemble, inspect, and reassemble & drum an& shqe brake.
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: BRAKES )
‘ ~ R UNIT |
o ’ . ' SUGGESTED ACTIVITIES
¥ . ‘
l. Instructor:

A. Prov_ide student with objective sheet.

(4

- B Provide student with information and job sheets. -
- C.  Make traﬁsparencies. ;
D.  Discuss unit and specific objectives. T
E.. Discuss information sheet. ’ '
\ , F.T' Demonstrate and discu$s the procedures outlined in the job 'sheets. B
. G.. . .Show students types of brak‘es used on lawn and garden equipment.
H.  Give test. | ‘ . . -
' : . Stude;t: . .
’. . “A.  Read objective sr,aeet. /{
B Study information sheet. /
C. Complete job sheets.
h D.  Take test.
INSTRUCTIONAL MATERIALS . )
I Included'in this unit: |
) A.  Objective sheet . - .
B. Information sheet | . o=
.C. Tra'nsparency masters , :
1. TM 1-External Band Brakes - y . .
2. TM 2--Disc’Brakes °* v . . .
‘ . ' + 3..* TM3--Drum and Shoe Brakes | '
! » 4 .l .




ac - Y
) D. Job sheets oL . ) .
‘ 1. ) |

Job $heet #1--[5isassemb|e, Inspect, and Reassemble an Eixternal
Band Brake .

2 Job Sheet .#2--Disassemble, Inspect, and Reassemble a Disc Brake

3. Job Sheet #3--Disassemble, Ir;spect, and Reassemble a Drum and
. Shoe Brake

E. Test °
F. Answers to test

1+, Reference--Small Tractor Service Manual. Vol. 1 Kansas City, Missouri:
Technical Publications Division/Intertec Publishing Corp., 1975.

A




A
I,

Types of brakes

A.  External band
B. Disc |
C.  Drum and shoe

Major components of external band brake (Transparency 1)

A

F.
Major components of disc brake (Transparency 2)

A

B
C.
D

H.

Major components of drum and shoe brake (Transparency 3)
A,
B.

B
C.
D
E

bd

Brake pedal
Brake rod
Brake band

* Brake drum
Return spring

Relay shaft

Brake disc
Brake pedal
Brake rod
Relay shaft
Brake cam
Lining carrier
Lining .
Return spring

Cam actuator

Brake dru;n

Brake shoe

BRAKES
UNIT |

<.

129

INFORMATION SHEET,

LG-5-C



. INFORMATION SHEET

C.  Brake backing plate

. D. Return spring

E. _ Brake pedal
F.  Adjustor ) ‘
"G Brake rod -

Operations of the types of brakes

,A. External band--Brake band contracts to gr”|p'outside surface of brake
drum
N

. B. Disc-Rotating cam reacts against actuator to clamp brake disc between
- linin'g carriers - .

* )

"C.  Drum and shoe--Brake shoe moves outward and contacts inside surface

of brake drum . ¢




A

Extemal Band Brakes

O | Brake Rod
\ 3 % ' ~
- ‘ : PS
Brake Pedal
Retum Spring
122 &
o 151 2
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.
® . Disc Brakes
2

Brake Ijining

Lining Carrer

‘Brake Rod

B@l:e Cam -
Actuator




/- Drum and Shoé Brakes

Brake Backing Plafe

/ Brake Shoe
-~

-9
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BRAKES . \
UNIT |

2

JOB SHEET #1-DISASSEMBLE, INSPECT, AND REASSEMBLE
AN EXTERNAL BAND BRAKE

Tools and materials
A. ~Hand tool assortmentm

B. Appropriate service manual
Procedure

A.  Disconnect spark plug wire and connect to ground

B.  Discofinect brake rod
C. . Discorinéct brake band from linkage )
L/
D. Remove brake band from drum ,
E. Inspect band lining for thickness and cracks
(NOTE: If lining is riveted to band, be certain lining thickness is suffi-
cient sb that rivetheads do not contact drum.)
v b
F. “Inspect connecting points of band for cracks or excessive wear -
G. Inspect brake drum for excessive or uneven wear - - ;
H.  Inspect brake drum for heat damage ,
(NOTE: Heat damage will be evidenced by diseoloration and tiny cracks
in the braking surface.)
I Reinstall brake band.on drum y
J. Connect brake linkage : .
K . v j
K. Adjust brake linkage according to specnflcatlons in appropriate ser-
vice manual . .
’ —i\‘* wﬁ - . ' ) i - .
€ . . _{
. , . -f b
\ s . .



Tools and materials
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. BRAKES
UNITI

-

. 'JOBSHEET #2~DlSASSEMBLE INSPECT, AND REASSEMBLE

A DISC BRAKE

’

Hand tool assortment

L.

A
B.  Appropriate service manual . )
C.  Hydraulic jack
D Multipurpose grease g
E. ., Vehicle stand or blocks o
Procedure
‘A. _ Disconnect spark Rrlug wire and‘connect toground '
B.  Raise and block rear of vehicle’ so that rear wheels do hbt touch the
ground.
L
C.  Remove réar wheels ' ¥
Disconnect brake linkage )
N &
E. Unbolt and renmdvg brake asemblles from axle housmg
(NOTE: Consult appropriate service manual for exact procedures.)
F.  Disassemble brake.un?ts
G. Inspect lining for thickness and uneven wear . N
H.  Inspect lining for heat damage v -
(NOTE: I:LeaLdanmgeJuuLbe_wﬁgncﬂbxjjmmaion and w y cracks
in the lining surface.) ) .
I.  ‘Inspect lining carriersfor warpage
J.  Inspect cam and cam actuator for excessive wear ) e

Inspect brake disc for smoothness and uneven wear <.

. Inspect brake disc for heat damage

Replace brake lining, if necessary

OTE: Consuit appropriate service manual for correct 'procedure.) ‘
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JOB SHEET #2 \

Lubricate cam and ;:am actuator Il"tly with mtfltipurpose grease I
Assemble brake units '
Reinstall bréke units:on rear axlg .
Connect b.rake linkage

Adjust brake linkage . .
{(NOTE: Consult appropriate service manual for exact adjustment speci-
fications.)

T

Reinstall rear wheels ) .

Remove blocks and lower vehicle
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BRAKES
UNIT I .
"JOB SHEET #3-DISASSEMBLE, INSPECT, AND REASSEMBLE - = * ==~ -~
A DRUM AND SHOE BRAKE
, ]
l. Tools and materials . ;
' + A, Hand todl assortment d

B.  Appropriate service manual

- C. Hydraulic jack ' : : )
D. Multipurpose grease
E. Vehicle stand br blocks
F. .Wheel pM{er -

G. Torque wrench

Il. ©  Procedure ) o
A. Disconnect spark plug wire and connect to ground

S B. Raise and block rear of vehicle so that rear wheels do not touch the
ground :

\]

C.  Remove rear wheels

‘ D.  Remove axle nut and washer that secure brake drum to axle ‘

E. Remove brake drum from axle using the wheel puller

(NOTE: It may be necessary to looden the adjustment of the brake shoe
to remove the drum.)

F.  Remove brake shoe return’spring
G. Remove braxe~shoe. anchor bolt and brake shoe from backing plate
M.  Inspect brake lining for thickness and uneven wear A

¥

Inspect brake lining for heat damage | ' .
(NOTE: Heat damage ‘will be evidenced by discoloration and cracks in
the lining.) .

J. Replace or reline brake shoe, if necessary




W - - . -

¢ JOB-SHEET #3

i'nspect byake'drum for smoothness or excessive wear

Inspect drum for heat damage

Resurface brake drum, if necessary
\ -

Inspect brake adiusting mechanism for free movemgnt and lubricate

Instaﬁ brake shoe and brake shoe anchor bolt

» O z2 2 C X

install brake shoe return spring

Install brake drum .

2 P

Install axle nut and washer
[

(NOTE: Consult appropriate service manual for correct torque speci- . -
fications.) )

S. Adjust brakes

(NOTE: Consult appropriate service manual fqr exact procedures.)

.

T. Install rear wheels . ' ' .

) uU. . Remove blocks and Io'wer vehicle

-

N\




, . NAME
TEST '

Select the types‘of brakes most often used on lawn and garden equnpment by placing
an "X" in the appropriate blanks.

a.  Hydraulic ’ .

"b. ,Drum and shoe

¢. Caliper
d.  External band
e. Hydrostatic

f.  Disc

-

Name the six-major components of the external band brake.

v, ) % ) - " ‘ . N
. -
b. . . . A * -

e. 4
f ' - * [
. . v . b

Name the nine major components of the disc brake. AT B

*




td )

6.

R

a. Rotating cam reacts against actu- Jg.
. _ator to clamp*brake disc between
lining carriers 2.
v .
b. Brake shoe moves outward and 3.
\ - contacts inside surface of brake.
. drum

-

c. Brake band contracts to grip
outside surface of brake drum ~ -

Demonstrate the ability to:

[ -

1=

5. Match the types of brakes on-the right to the correct operations.  «~

External band

Disc

Drum and shoe‘

a.  Disassemble, inspect, and reassemble an external band brake. -

b. Disassemble, inspect, and reassemble a disc brake.

®

(NOTE: If these activities have not beén accomplished prior to the

instructor when they should be completed.)

12

c. ° Disassembie, inspect, and reassemble a drum and shoe brake.

’

test, ask your
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UNIT |

" ANSIVERS TOREST

pran e,

b,d,f
Brake pedal
Brake rod
Brake band
Brake drum

Return spring

Relay shaft ~.l'-

Er'ak.e df;o:. T

. AL
: -Bfé'iege‘?’a' T
- Brakérod - *
Relay shaft
.
-Brake tam
Lining ca(rier
Lining |
Retdrn spring
-Cam actuator
Brake drum
Brake shoe
Brake backing plate
Return spring
' ér*e ged,al
Adjustor

- Brake rod
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Performance skills evaluated to the satisfaction of the instructor
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s ‘ CLUTCHES
UNIT |

.
L] " »

UNIT OBJECTIVE- o .

£y

After completion of thls unit, the student should be able to’list the types of clutches and
describe the operation of the various clutches found on lawn and garden equipment: The -
student should also be able to inspect. and adjust a belt tension idler clutch and mspect a
plate clugch. This knowledge will be ewdenced"through demonstration and by scarmg
eighty- fwe percent on the unit test. ! \ “

. -

- -

A4 *

¥ —————

- SPECIFIC OBJECTIVES, .

[y

.
.
- \

After complegion of fhis unit, the student should be able to:

=

1. List two types of clutches used on lawn and garden equipment.

2. | Describe the operation of a belt tension idler clutch.
. ’ 3. Describe tﬁe operation of a plate clutch.
4. Match types of belt damage to probable causes.
6. Demonstrate the ability to:
a. . Inspect and adjust a belt tension idler clutch. h
b. Disassemble, inspect, and reassemble a plate clutch.
. .
L] l\
s 0 » -~
a . '
ey,
,
o ’ * -
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CLUTCHES
. UNIT |
. SYGGESTED ACTIVITIES ’ : o0
l. Instructor: e ’ . o .
<. " A. " Provide student with objective sheet. ’
. s} A4 a

- .

Provide student with-information and job sheets.

q
.

B.

C. Make transp,arencies.‘_

D.  Discuss unit and specific objectives.
6iscuss informatjon sheet,

Obtain samples of damaged. pulleys-and damaged belts for illustration.

>

E.
‘F. Demonstrate and discuss the procedures: outlined in the job sheets.
G.
H.

Give test.
T Student: h

A.  Read objective sheet.

B. Study i'nformation sheet. .
C. Complet;a job.éheets. :
; D. Take t?~ |
‘ . Y 5
_ INSTRUCTIONAL MATERIALS
I included in this unit:
. A, Obiecti;/e sheet
. B “tnformatjon sheet -
C.  Transparency masters )
, 1. TMI ~Belt Tension Idler Clutch
_— 2. TM 2-Plate Clutch .

-3, TM 3--Operation of Belt Tension Idler Clutch

] K




]

4. TM4-Qferation of Plate Clutch

-

5. TM 5--Belt Damage ) . -
D.  Jobsheets ° . '
1. Job Sheet #1--Inspect and Adjust a Belt Tension Idler Clutch
2. ( Job Sheet mble, Inspect, and Reassemble a Plate
Clutch
E. Test ,
&
F. Answers to test .
Refgrences: ‘
‘ ) %
A. John Deere Service Manual: Walk-Behind Equipment. Moline, lilinois:
Deere and Co., 1974.
B. Grounds Keeping Equipment. Vi, -1. Athens, Georgia: American Associ-
ation for Vocational Instructional Materials, 1974.
C.  Small Tractor Service Manual. Vol 1. Kansas City, Missoﬁri: Technical
Publications Division/Intertec Publishing Corp., 1975.
D. Small Tractor Service Manual. Vol 2. 4th ed. Kansas City, Missouri:

Technical Publications Division/Intertec Publishing,Corp., 1975.




CLUTCHES . )
e o MNITI. . e e N 1 AT
PPN - - '.. 'NFORMAT"ON SHEET:' . . e e ‘..-\/:4. i e 4.~.,‘.' e B e
“ I Types of clutches used on lawn and garden equipment

A.  Belt tension idler (Transparency 1) - -

" "B. ' Piate (Transparency 2) A o <
1. Operation of belt tension idler clutch (Transparency 3) . . .,'
A.  Operator depresses clutch pedal :

2

) N
. B.  Motion transmitted through mechanical linkage connecting pedal to
: * idler pulley

C. Pedal action overcomes engaging spring tension
D. No power transmitted when belt is not under tensioh
E. Operator releasgs pedal
' : F. Engaging spring preiges idler pulleyl against belt’
G.  Power is transmitted when belt is under tegsion
i1l.  Operation of plafe clutch (Transpare;mcy 4)
A.  Operator depresses clutch pedal

- -
'

B.  Pedal action overcomes spring tension

. C: Pres,su\ge plates and clutch disc separate to interrupt power flow
‘ D.  Operatar releases clutch pedal
E.  Spring tension compresses pressure plates and clutch disc
F. 1

Friction between plates and disc causes power to flow

V. Types of belt da \Ee and probable causes {Transparenty 5)

A.  Rapid belt jear--Excessive pulley sidewall wear

|
B. Cut or broken beits--Bent or chipped pulley sidewall
, |
|
|

|
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PO

} INFORMATION SHEET RS

Slipping and burr{ing beit—‘-Unde*tengion

(NOTE: Replace weak or stretched idler springs and keep, adqutmen'to '

manufacturer s specifications.)

Stretched or broken cords--Overtension

. ‘Excessive sidewall wear--Incorrett belt size or type installed

(4 -
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Belt Tension Idler Clutch

Clutch Pedal

Engaging Spring

Transmission Pulley o Engine Pulley

Tension Idler Clutch for Belt Drive Tractor

T OTM1 .




——

~ Plate Clutch

Cushion Spri o
" 10:1 pring Clutch Spring
‘Clutch Drive Plate ' |

Reléase Bearing / :
Roll Pins ,| = /é A\

Clutch Adjusting Nut
tch Arm

- : | . Clutch Driving Disc

Clutph Spring ‘\\ Clutch Drive
m Plate

- Coupling

Cldtch Shaft
N ,

—es

O (.

— -

* Release Bearing . | Pressure Plates
0O : Clutch Arm
- Clatch Adjusting Nut




® ' " Operation of
- Belt Tension Idler Clutch

Clutch Disengaged

Input Pulley Brake

- Brake Band
Engine Base -

i
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’Opetaiion of Plate Clutch
Engaged - ‘Disengaged

" Friction Plates Clutch Pedal

(Engaged)
T

Dri\)en Shaft"

'\ B
\Driving Shaft
(Crankshaft)

~  from Engine °

Clutch Driving Disc

_ ' |
/ \ Clutch Spring \ Ctutch Drive
- Plate

Coupling _ ‘ o
Clutch Shaft

1

O

Release Bearing/ Pressure Plates |

o) - Clutch Arm

,,,,3CIutch Adjusting Nut = 1u4




Belt Damage

Sidewalls Dished Out

Bent Sidewall >

‘ Chipped Sidewall

Belt Riding Bottom

| ‘» ‘:“QEEQ-:"‘:‘:%
of Sheave Groove R

R
0 N

Frayed Fabric
Brpken ‘Cords




CLUTCHES
UNIT |

JOB SHEET #1--INSPECT AND ADJUST A BELT TENSION IDLER CLUTCH

Tools and materials

A.

B.

Hand tool assortment

Appropriate service manual

H (Y

Procedure

(NOTE: Consult appropriate service manual for exact procedure for make and
model being repaired.)

A.

B.

Unhook spark plug wire and ground

Locate clutch idler and clutch linkage adiu‘stment

Rotate drive pulley slowly and inspect pulley for damage and excessive =
wear "

Rotate drive pulley slowly and inspect idler pulley for damage and
excessive wear v

(NOTE: Also check the condition of the center bearing or bushing.)

Rotate drive pulley siony and inspect driven pulley for damage and
excessive wear ‘ !

) . L
Rotate drive pulley slowly and inspect drive belt for damage and exces-
sive wear '

‘Inspect clutch finkage for damage and excessive wear

Adjust clutch linkage according to manufacturer's specifications

(CAUTION: Do not attempt to adjust clutch linkage while the engine is
running.) .
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CLUTCHES
UNIT |

S

JOB SHEET #2--DISASSEMBLE, INSPECT, AND REASSEMBLE A PLATE CLUTCH

f. Tools and materials

- A, Hand tool rtment
8 Approprjte service manual

C.  Large "C" clamps (2) or hydraulic press

D Chassis grease '

E.  Appropriate torque wrench

i, Procedure

(NOTE: Consult appropriate service manual for exact procedure for make and
model being repaired.)

A. Disconnect spark plug wire and connect to ground
B Remove bolts holding engine to frame }

C.  Move engine forward enough to clear clutch

D Disconnect clutch release linkage

E. Disconnect clu;ch shaft coupling at rear ~

F. Remove clutch sr;aft and clutch assembly

G. Remove clutch shaft coupling

\

H.  Clamp clutch assémbly in a vise (Figure 1)

FIGURE 1 Clutch Shaft

Clutch Driving Disc

* Locating Pressure Plate
Teaser Spring

Clutch Release Lever
Safety Starting Switch Lever

Loading Spring

Flat Washer
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JOB SHEET #2 .

Remove coiled spring pin

Slowly release vise and allow the sprinb to extend as the shaft slips
through the vise -

Support the hubs of the pressure plates, and then drive their pins out
Disassemble clutch
Inspect clutch driving disc for:
1. Wear from pressure plates
4 Elongated holes from driving pins
(NOTE: Disc must be free from grease and ail.)
Inspect both presure plates for warping and wear on contact surfaces

Inspect slotted hub of rear pressure plate for pin wear

-

(NOTE: If slots are cupped from pin wear, plate must be replaced.)

Check loading spring tension

(NOTE: Refer to appropriate service manual for specifications.)

- Inspect clutch release lever for wear where it contacts the release bearing

Inspect clutch shaft for wear at the pilot shaft area
Install clutch shaft coupling on rear of shaft
Install parts to clutch in the following order:
1. Flat washer
2. Loading spring
3. Flat washer ,
4, Release bearing
(NOTE: Place long sleeve end forward.)
5.  Release lever

(NOTE: Place channel flanges toward rear.)

6. Cushion spring
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JOB SHEET #2 —__

.

¥

Install coiled spring pin through- shaft

L
(NOTE: Instah in second hole from shaft front end.)

Install rear pressure plate on shaft so that slots in hub engage pin
Install the driven disc and tocating pressure plate

Align pin holes of the shaft and the locating pressure plate hub and
install coiled spring pin

Lubricate shaft in the area of release bearing with chassis grease

Place assembly in a press (Figure 2)

FIGURE 2 :

AA.

88.
CC.

EE.
FF.
GG.

Coiled Spring Pin

-

Align clutch driven disc with pin holes in shaft

Compress loading spring

- Instali coiled spring pin

* Remove assembly from press

Install clutch shaft and clutch assembly
Connect clutch shaft coupling at rear

Connect clutch release linkage




st

HH. Move engine rearward

moved into mounting position,)
- »

JJ.  Connect battery cable

JOB SHEET #2

(NOTE: Align pins on drive plate to holes in driven disc as engin; is

TN Install bolts holding engine to frame and torque to specifications

Adjust clutch according to specifications in appropriate service manual
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NAME

LG - 23D

TEST

.

a.
b.

2. Describe the operation of a belt tension idler clutch.

' -

3. ' Describe the operation of a plate clutch.

1. List two types of clutches uséd on lawn and garden equipment.




4. Match the types of beit damage on the right to the probable causes. ‘
a. Bent or chipped pulley sidewall 1. Rapid belt wear - -
b. Overtension 2. Slipping and
; burning belt

c. Excessive pulley sidewall wear
* - 3. Excessive

d. Undertension sidewall wear
1 e. . Incorrect belt size or type installed 4, Cut or broken
belts

5. Stretched or
broken cords .

5.  Demonstrate the abilityto: . \
a. Insht and adjust a belt tension idler clutch.
——— ) .

b.  Disassemble, inspect, and reassemble a plate clutch.

(NOTE: If these activities have not been accomplished prior to the test, ask your
instructor when they should be complefed.) .

| .
~

.
’ . '




2.

3.

5.

| : LG - 256-D

LYUTCHES
UNIT |

-~

ANSWERS TO TEST

a.  Belt tension idler |

b.  Plate ‘ ' ..
Description should include:

a. Operator depresses clutch pedal

b. Motion transrﬁitted through meéchanical linkage connecting pedal to idler

pulley
— |
c. Pedal action overcomes engaging spring tension !
d. Mower transmitted when belt is not under tension
e.. ‘Operator releases pedal

- f. Engaging spring presses idler pulley against belt
g. Power is transmitted when belt]is under tension .
Description shou I:j include:

a. Operator de’resses clutch pedal
b. Pedal action overcomes spring tension
c. Pressure plates and clutch disc separate to interrupt power flow

d. Operator releases clutch pedal

e. Spring.tension compresses pressure plates and clutch disc
f. Friction between plates and disc causes power to flow

a. 4 ‘

b. 5

c. 1 . "

d. 2 )

e K} a

‘Performance.skills evaluated to the satisfaction of the instructor

—~
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: ' 2-SPEED TRANSMISSION
. UNIT |
-
) UNIT OBJECTIVE
» ’ . ‘-
After completion of this unit, the student should be able to match terms associated with a ;
[ . 2-speed transmission to the correct definitions. The student should aiso be able to identify

major parts, disassemble, inspect, service and reassemble a 2-speed transmission. This know-
‘ 1edge will be evidenced through demonstration and by scoring eighty-five percent on the
unit test. .o , "

SPECIFIC OBJECTIVES

After completion of this unit, the student should be able to:
1. Match terms associated with the Z-nged transmission to the correct definitions.
2. Identify the major parts of the’2-s.peed transmission,
3. List seven maintenance procedures in ttie drive line.
4. Demonstrate the ability to disassemble, inspect and service, assemble and test a 1

] . . 2-speed transmission. ‘

- +

R

-

T U
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2-SPEED TRANSMISSION - )
UNIT I
SUGGESTED ACTIVITIES .
s instructor: ¢
A. Provide student with objecfive sheet.
B. Provide student with information and job sheets.
‘ C. Make transparency. \ . -
D. . Discuss unit and sp;ecific objectives. ." ‘ 4 K
- E. Discussinformation and job sheet.
R} F. Give test. 3
. . Student\: y

. A. Read objective sheet.

: B\ Study information sheet. - , .
C. Complete job sheet. - ‘
D. Take test. : |

INSTRUCTIONAL MATERIALS
)

l. included in this unit:

A. Objective sheet

_ . B. Informationsheet
C. Transparency master: TM 1--Major Parts of a 2-Speed Transmission
D. Job sheet: Job Sheet #1--Disassemble, Inspect and Service, and Reassemble a '
2-speed Transmission .
E. Test

F. Answers to test
{1, References

A. Small Tractor Service Manual. Vol. 2. Kansas City, Missouri: Technical
Publication Division/Intertec Publishing Co., 1975. i

Peerless Mechanic's Manual. 'Grafton, Wisconsin: Engine Division/ Peerless.

+o

[y
[ XY
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2-SPEED TRANSMISSION
UNIT | .

INFORMATION SHEET

<

* I.  -Terms and definitions ' .

A. Drive axle-A shaft whlch connects the wheel or hub to the dlfferentlal unit
and transmits force to the wheels

- (NOTE: Sometimes axle refers to the dlfferentlal and axle combination
and the term transaxle.)

B. Oil seal, single lip--An oﬂ seal with one sealing surface to either prevent
“ . entrance of foreign matter or prevent leakage of lubricant

~C. Woodruff key—-A small half moon shaped piece of metal- mserted between

the shaft and hub to prevent rotatmg movement A -
A

. D. Bushing-A removable sleeve type lifier perf_ﬁmrf’g aia bearing

- E. Gear rat|o- Number of revolutrons made by a drlvmg gear as compared
to the number of revolutions made by a driven gear of different size

Example: If the drive gear makes three revolutions while the other gear
make$ one revolution the gear ratiois3 to 1 :

F. Shifter lug--Lugs whlch can be moved as desnred to engage or drsengage‘
. similar collars

G. - Shouldered ,key Metal piece insprted between shaft and hub to prevent
C. ! rotatmg movement. 56 ' :

. |
(NOTE That portion inserted into the shaft keyway is smaller than the °
portion above keyway.) ! ’

~ o

», s—

5 - IS

H. Shift fork--A mechanical arm which moves,on a rod to poéition the shifter
« " gear at an exact spot axially along the shifter shaft

.

I"n. , Major parts of the 2-speed transmiésion (Transparency 1) ’

A.* Casehalt ., . &

B. Bushing r

4

(o8 " Cover half, - . e
D. . Shifter sod, fork, and lever
, b

' 'E‘..._ Input shaft" . \ .,

F. ‘Outputshaft (axle) * .
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INFORMATION SHEET

Shifter lug

Shouldered key

. -Woodruff key T
J.  Driveh gear )
' K.. High'gear
. L. Lowgear ‘ !
L S, M. Driven gear
L—— 1. eMaintenanc.eaerocedu;‘b's in the drive line r
' ) A Check'c“rﬁéin for correct chain tension
l _ B/ Check forioose dri?e belts )
- C.  Check for I'oqse or lost set screw and/or sheared keys'in drive and driven
: pulleys ’ .
D. Check for oil leaks
| E. C}lnck chain sprc;:kets, axle, and transmission outpdt shaft .
'l . "F. Check lubricant Ie;vel .
I G. Check c;1ain for Eleaniiness alnd binding '
| .
|
|
|

>

.t o o a T o o
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Major Parts of a 2-Spégd Transmission

Case Half \

ﬁus;ing Shifter Rod, ~

#

% High Gear _

PR

| é Wl iy [ rir Lug
: ) i@@ \ "1?" ug//
LS il N

Fork, and Lever

Driven Gear — 4 Shouldered Key
| I @ * (X—Input Shaft."

i\

ow Gear
Y -
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2-SPEED TRANSMISSION ‘ '

‘ - _ UNIT | :

54.(\ -

. JOB SHEET #1-DISASSEMBLE, INSPECT AND SERVICE, ASSEMB LE,
- AND TEST A 2-SPEED TRANSMISSION

3

L \ Tools and materials

Hand tool assortment

Bushing remover a;nHTnstalle( tool

Snapring . — . Sl e o e e R e
Manufacturer's recommended lubgicant - 5

Measuring cup

Cleaning sotvent

.

|
®© mmo o ® >

Parts bru;h
1. Procedure

A. Disassemble 2-speed transmission

..

" - 1. . Disassemble any attached parts such as pulle‘ys or sprockets’

.

Remove snap ring from input shaft

2
~, 3. " Remove the cap screws retaining the housing halves
4, Lift the case from the cover of the transmission (Figure 1)

g ( NOTE; Rress on the axle and input shafts to keep the parts remaining
with the cover.) ‘ :

Y

FIGURE 1 S
Drive Gear * -

Driven Gear .

Cover
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JOB SHERT #1

. -

‘ : 5. Lift out the axle and gears

>

ANOTE: The axle extensions from the gears are of different lengths.)

6.. Remove the input shaft drive lug and gears, and shifter as a unit; then
™ % separate parts

Y

L. 7.' Clean all parts in solvent
. -8. Remove and install bushings if necessary - ‘ 8-
' {NOTE: Mecml bushmg driver and installer will be needed for this .

- step Check wnth service manual.)

B. Inspect and service a 2-speed transmission
1. Check axle ends for worn grooves
2. Check gears for worn teeth or lugs

-~ ' o4 \
3. Replace snap rings, thrust v@shers and gasket

. 4. Check ease and cover for cracks, or for stripped threads ) ‘ , ) .

1 .

. C. Assémble a 2-speed transmission - _ ' N

- 1. Position snap rifgs and key on axle , k’
2. Install low gear to short side of axle and high gear to the longer side

3. Coat the bushings in the case and cover with manufacturer's recam-
. mended lubricapt - .

4. Press the shouldered key into the larger keyway on input shaft
. -' ’ N . “
\ 5. Slide the shifter lug onto the shaft over the key '

6. Position thrust washer on each side of the key

. 7. Install the remaining drivén gear on the woodruff keyway side of the’
shaft and the low gear on the smooth side of the shaft
. » %
-« - - 8 Eittheshifter forks over thgflange of the shifter lug
- _ ) L .
- ’ (NOTE: Hold the input shaft so that the other parts stay in their
: cofrect position.)\ . - .
. \
9. |nstdllthe assembly into the unit cover

(NOTE: Woodruff key slot goes through the upper bushing and the
shifter rod lays in its recesses at the top and bottom‘of the cover.) ‘

b '
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. JOB SHEET #1 //4\

10. Insert the short axle extension through the lower bushing on the
cover

11. Coat the gears and shafts with manuacturer's recommended lubri-
Cant s

12. Install new gasket and cover
_(NOTE: Check service manual for tap screw's torque.)
D. Testa 2-speed.transmission
- 1. Turn input and output shafts to insure that they are free from bindiné

2. Move the shifter lever to low, then turn ir;put shaft; output should turn
stowly

3. Move the shifter lever to high then turn input shaft; output should turn
faster

s

g .
Check for seal around gasket surfaces
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| 2-SPEED TRANSMISSION
UNIT |

led

' . NAME

, , TEST

1. Match the terms on the right to"the correct definitions.
¢ - 4 N : ‘- 0
a. Number of revolutions made by a driving: * 1. Drive axle :
gear as compared to the number of revolu-
tions made by a driven gear of difterent . 2. Oil seal, singlelip
size - . ’ - ‘
R - . - 3. Woodruff key
b. Lugs which can bqgmoved.as desirgd to, ‘ ‘

[ R}

engage or disengage similar collars p +4: Bushing .

:- .c. A shaft which connects the wheel or hub, 5. Gear ratio_
to the differential unit and transmits force -
to the wheels ' ) ' 6. Shifter lug

'y . .
___d A small half moon shaped piece of metal 7. Shquidered key
‘ inserted between the shaft and Hub to pre- L
vent rotating movement : 8. Shift fork .
e. A removable sleeve type Ilner performing |
as a bearing . -

f. An oil seal with one sealing surface to either I a
- . prevent entrance of foreign matter or prevent

leakage of lubricant .
g A mechamcal arm which moves on a rod to_ "
position thé shifter gear. at an exact spot
axially along ghe shifter shaft .

. h. Metal piece inserted between. shaft: and |
hub to prevent rotating movement ' ' =
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© 2] —a 5
‘ " T 3. List seven maintenance procedures in the drive line.
a.
b.
. .
c. '
|
;. d. - v
' I
. e.
LY 5 o
f. -
. L]
\ . g,
- * -
] 3 . .
- 4. Demonstrate the ability to disassembla, inspect and service, assemble and test a 2-speed
. transmission,
N &
. o
. © .
| ‘ . ’
- ™ Py L4
. .
)
)
L » ‘
- , 4
. - :
' i
. t
/ |
/ . |
[ 3 {
‘1’ > .‘}:\ ¥4 - Y - -
w ' ~ <y
¥ L4
- -
/
‘ Al -—h
r' 4 .
) I \
x ..
‘ 1 ‘ 3

(A
o

‘ . . - .
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. ’ .
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2-SPEED TRANSMISSION
UNIT |
ANSWERS TO TEST ‘
1. a b5 g 8
b. 6 h. 7
c. 1
d 3 .
e ~ 4
f. 2 ,
2. a. Casehalf
b. Bushing | ' 4 .
" % Cover half
d.. ’Shifter rod, fork, and lever : .
e. Input shaft - )
f. + Output shaf£ (axle) -
g. Shifterlug ‘ -
h. , Woodruff key " ) Y
’ i.  Shouldered key ) o b
j.  Driven gear
k. High gear
-
. Low gear

m. Driven gear ]
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a. Check chain for correct ®hin tension
b. Check for loose drive belts
c. Check for oil leaks ;

d. Check chain sprockets, axle, and transmission output s?\aft

_e. Check lubricant level

f.  Check chain for cleanliness and binding

{

g. Check for loose or lost set screw and/or sheared keys in drive

o . . .
Performance skills evaluated to the satisfaction of the instructor.

o=
i~ >

o ]
and driven pulleys
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‘ 3-SPEED TRANSMISSIONS
| UNIT I

3 M’;
v UNIT OBJECTIVE

- After completlon of this unit, the student should be able to match ‘terms associated with
" B-speed- transmissions to the correct definitions. The student should also be able to identify
major parts, disassemble, inspect, service and reassemble a 3-speed transmission. Th|s know-
ledge will be evidenced through demonstration and by scoring eighty- fwe percent on the
unit test. .

SPECIFIC OBJECTIVES

After completion of this unit, the s}tudent should be able to:

1. Match terms associated with the 3-speed transmission to the correct defini-
tions. '

N

Identify the major parts of the 3-speed transmission.

w

Identify parts of the shift lever assembly.

>

Demonstrate the ability to:
a. Disassemble and reassemble a shift lever assembly. ' \
b. Disassemble, inspect, and service a 3-speed transmission.

c. Reassemble a 3-speed transmission.

175,
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3-SPEED TRANSMISSION
UNIT 11,

SUGGESTED ACTIVITIES

Instructor: =

A. Provide student with objective shegt.

B. Provide student with information and job sheet/

C. Make transparencies. - “ '

D. Disl:uss unit and specific objectives. 3 )
E. Discuss information sheet. ' .

F. Demonstrate and‘ di*iscwss the procedures outlined in the job sheets.

G. Givetest.

Student: .

A. Read objective sheet. -
B. - Study information sheet. \—// '
C. Complete job sheets. ] .

D.  Take test. ' ‘

Included in this unit: |
A. '
B.
- C.

INSTRUCTIONAL MATERIALS .,

Objective sheet
Information sheet
Transparency masters

k] .

1.  TM 1--Major Parts of a 3-Speed Transmission

2. TM 2--Parts of the Shift Lever Assembly ‘ .
Job sheets ' -
> . a
1. Job Sheet #1--Disademble and Reassemble a Shift Lever Assembly -
- ’ d
2. Job Sheet #2--Disastemble, Inspect, and Service a 3-Speed Trans-
mission N
] \
3. Job Sheet #3--Reassemble a 3-Speed Transmission
-«f

T

177




E. Test ' - )
. F-  Answers to test . L ¢
. . Il. = References:
.. A. Small Tractor Service Manual. Vol. 2; Kansas City, Missouri: Technical
./ Publications Division/Intertec Publishing Co:, 1975. ,
! : B. Peerless Mechanic's Manual. Grafton, Wisconsin: Engine Division/Peer-
less. . . -
T
¥ )
LY . , ’
i
ﬁ:e. t - ' . .
“
[4 - . R
: ~ .
. 4 ¢ ¥ C'
. . ) - S
) ‘ £
&\ ¢
* -
1
\ 'S.
T ~178
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- 3SPEED TRANSMISSION  © . S
*. . UNIT I . o
* » & co ' ,
- . INFORMATION SHEET S
': R > T, r'y * - . ' -'A ) A
Terms and definition.s o - : .

-

A Shlft fork--A mechanigat arm which moves on a rod to position the shifter
gear at an exact spot axially along the shifter shaft

»
* 4

¢ ’ \ 3 '
B. Model number--ldentifyipg number of a unit which will permit selection
* of the proper partst repair that unit -, N

C.- shift Iever -The lever by which the operator manually changes the shifter
gears to vary reduction speed ratios in the transmission

(NOTE: The configuration of the Iever is variable and is often the reason for.
a unit beinga particula; model.) . Lo,

. | ! s

D. ' Shift, housing--The housing which retains the shift lever and when installed
on the tranmission case, both-the lever and the housing are in a definite
position relative to the shifter forks

E. Reverse |dler gear -A gear added to the gear train so that in mesh, it reverses
the dlrectrbr"of all gears driven after it =~ =

-

?
F: 'Bevél Roundness of the maeshmg sides of gear teeth to aIIow easy shn‘tmg

G, Dowelpm' -Alignment pm to align the case and cover and other parts in a
"transmlsslon . > b ~

{NOTE: Fallure to install ddwel pms first wnII usbally leed to 2 unit that
binds after asse(nbly ) “.- . . ’
H. ,Quad rmg seaI A seal with two ,extemal and two internal sealmg lips
I. “Bevel gear--A gear with teeth ground on “a diagonal so that when it meshes
- with a second bevel gear, power is transmitted at an angle

LY

-.(NOTE: i} tr)e angl_e s -90°, the gear is known as a miter gear.)

J. Case-That part of the unit "casing half" which contaihs the shift lever and

inpug shaft'openings : "\ .
{(NOTE: The case and the cover switcle. sldes dependmg upon whether the'
transmission is right or left hand drive.) . ‘
. t
K: Cover--That part of the unit "casing half" vzhuch ‘containg the brake shaft -

’ppenmg e
. 4

b

o £

2179 - {' , .
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l

M. Output shaft--That shaft which transfers power to the axles

tion between rotating surfaces

- mFo”RMATapN SHEET

L. Input shaft--That shaft which is always connected to the power source

Thrust washer--A flat polished surface pgrforming a bearing like func-

(NOTE: It also acts as a spacer between shafts'and‘(‘:ase and cover.)

0. Gear cluster--A gear assembly in mesh with the input shaft; the gears are of
different sizes to change gear ratios when meshing with the shifter gears

I Major parts of the 3-speed transmission (Transparency 1)

. A. Shift fork

B. Shiftrod
C. Shiftstop
b, 1st ar;d 2nd gear L

E. 3rd and severse gear
R F. Rev.ers‘e idler
‘ G: Outputshafts — .
H Met}ium cluster gear
I 3mall cluster ;ear

J.  Large cluster gear

K. Pinion gear

L. Inr}\t.shaﬁ

M. !Gase |
-N. 3(20ver

!
O. Bevel gear

P.. -Sprocket '

1. Major parts q!f the shift lever assambly (Transparency é}
. : 3 ’ . . B .

A. Shift housing

_B. Quadving .

&




v
F.

l

i

INFORMATION SHEET

‘ f
Roll pin ‘
Shift lever ke
Snap ring

Shift lever
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LG-

. Major Parts of a 3-Speed

- Transmnsslon
.( \-\\\
Shift Red Shift Fork © .
e Shift Stop / . "Sprocket
" Shifter Fork :
' <

-. 3rd and

- Reverse Gear - . ,g‘})\x

2nd Gear & ~——Small Cluster Gear _
' \ - ~Medium Cluster Gear
K 4 . l

-Reverse Idler
\ Output Shaft

-\B"EVeI Gear

‘\

[

™ 1



\ Shlft Liver Keeper —

"Parts of thé Shift Lever Assembly

Shuft Housmg

Quad Ring

"Roll Pin——

\

~——— Shift Lever

183
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3-SPEED TRANSMISSIONS
. . UNIT I

JOB SHEET #1o’-DISASSEM’BLE~AND REASSEMBLE A SHIFT LEVER ASSEM’BLY

l. Tools afnd materials L.
A. Safety glasses . A ‘ .
B. Hand tool assortment, , .,

- C. Appropriate pin punch

D. Vise . Y \
' E. Snap rii‘\g’pliers ‘ .
F\. Approb}iatg service r.nahual I ‘y t -
. 1l.  Procedure ' j\ '. - \ o . * .
A. Move the shif‘t Iever.tc!; neutral (Figdre {) T, 5 " . ‘
FIGURE 1 o ‘ - e .
v ’ ) G‘
B -B®
.- e ¢ . "

- R 0 ’
» L] . { ‘
B. Clean around the lever housing to prevent dir{'from 'failing into traqkmissi?n 3
C. Remove lever ?ousi'ng bolts . . v A
1 . . .
c D. Remove lever housing‘fro:_m transmission | , . :‘.
E. Place the shift Ieirér in ‘a vise so that.the shift lever hi)u'sing'is ai Iéast one
' i.nch from the ~t«pppof the vise jaws ‘ . . :
) ‘ .v (CAU:fIbN: Yisegjavys should be covered with wood or soft metal.) * :
: . g ¢ . : , . P e ',
; y : o ) o . . w ‘ .. -



} ) , » o . . - . . B f‘
. 32‘£ B - ‘. .’:' s . -?' - T - -
: s - - € 57 o LT 0 T o ©
& T < - - 22 . . .
. . , . ) : . JQB SHEET #1 o ‘s \
. AR F. Locaté tfle'dowel pin hotding the, retainer in the .housing from the.outside .
- _ ., [(Figuse2) . : ‘ : e
g yFIGURE 2 . o , . .
' oo - ___shift Lever ’ -
Quag Ring Seal / ‘ \
I , B Rell Pin .
S ., Shift Lever Housing ~ L .
“ R Dowel Pin' . ~ .t .
. - Shift Lever Retginer ) T ‘g S
. 'G, 'Remove dowel pin with appropriate pin punch ) :
) iNOTE: Some shift Ieve'r~ housqmg _retainers will have a snap ring. See Figure ‘
3) ' ) -7 ' R N . .
.’ - .. *FIGURE3 . p' . ' (‘ R ﬁ; . . . .~ . . e
Ri . Handle End Shift Lever © = = -
B | Quad Ring Seal — " Leve
H ’ 0 ‘.\ . c ) ’
- . ’ . »
T . ) Roll Pi - Retainer *
[ ' Sriap Ring S -
. | - L ' T
\ |
v 5 . ~ » Shift Lever Housing %
' \ . ,‘ - s ' @
o H. Loosen the vise and disassemble the ‘pieces ' ’ .
) “*. 1. Remove the shift lever fr'qm the shift fever housing ., ,‘ ' '
¢ N ) . : - « . ) . ’ ’ v ‘
. ANOTE: Examine roil pin. Ifbent or worn, replace. See Figure 2). . T )
oo .. e J Ehetk quad ring seal in the shift lever housing ' - ' . "
N - . - . X ,'
T K.. Reassemble partsinJever housing ~, - ' o \
- ‘ , - 07 \ \
0 .~ 77 L. " Secure parts with a new dowel pin . v Lo
R (NOTE: A second dowe| g;in, is used in some ‘asserqpli‘es fdr aligtnment.A
- : .+ Always use 8 new gasket-between shift lever Y\ousing and the trarismission.)
! N , . £ “ . ‘: ’ ) - - . .

A , : N
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. PR v 3SPEEDTRANSMISSIONS ’
. . . .+ UNIT U '

' v © JoB SHEET #2.-DISASSEMBLE, INSPECT AND SERVICE
. A3-SPEED TRANSMISSION

I. - Tools, and materpals

, . A. Safety glasses .
\ L | B. Hand “tool assartment . \ .
v . C. ‘ Appropriate pi”r} \punch ’ " " ’ L ) _
‘ ; D.. Snap rifg pliergk‘\ o - L s
L . o E. Appropriate service manual . Teone
- ) F 'Softfat;ehamrr'mér; : « ' . “ .‘ - N
' ! * 6. Seat protector A 5 "
’ H. _ Cleaning sdlvent 2 . o S s
. I, Shoptowels o o - o B . -
. ' : SRR J.. PanSerSh oL . .' ‘ o | .. \‘ .
o Il.  Procedure \ - o t .AL ﬂ <
. A. Positidn shift fark in r.\eutralopositior; (Figure 1) )
R & FIGURE 1 | , ' o
6 . ) L { . \(ehicle Front . .
o - @r ® “
PR . S . s )
‘ ) ¥ Vehicle Left Side . Vehicle Right Side
e ' . - Vertical Input éhafz - :
) s B..~ Cledn transmlssn.on - , . AT ) * 1
’ ' ‘ "1 Wash grease ar\d dirt fre(n housmg,wnth brush and solvent ;
‘, | , (NOTE Use proper dnsposal techmques for dirty solvent) \ . :
3 ._\ ’ ’ .2. Dry housing w.rth shdp towels o T e
T - . : S ‘ L B ',)\; :

. . }
. ] .. . “ ‘ .
- c € 4 \ T a Lt
. . . » y
’ . . . - Coa
. . .
«“- . .
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JOB SHEET #2

C. Remove screws holding shift lever and shift levér housing (Figure 2}

FIGURE 2 | e
— == =z L Shife Uever Screws

.-O_

S e e - Snap Ring, A5
*  Model No. - :

D. Remove shift lever housing from transmission

E. If a brake shaft is on the unit, remove snap ring from shaft (Figure 3)

.
t .

[ )

1.7

‘Fi’égﬁé's.‘ :

Brake Shaft

Snap Ring
k) .

)

el EE: § R
= - =N (30 ) 2 -

F. Remove snap fing holding sprocket to the output shaft {Figure 2) '
G. ﬁemove spro:iket from output shaft
H. Clean output shaft of dirt and burrs

v

.L Remove dowel pin with pin punch (Figure 2)

. Remove cover screws (Figure 2)

187
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K. Remove cover and cover gasket

.L.  Remove reverse idler gear, shaft and spacer {Figure 5)

. FIGURES

. FIGURE 6 ) ‘

JOB SHEET #2 j

flas} 1.
: »

[ 4

-

(NOTE: Install seal protector to protect the seal for output shafts on umt#
_having it. See Figure 4.) ,

1

FIGURE 4 ————Seal Protector

éeal
Cover—,

Snap Ring

Input Shaft

Seal

Reverse |dler Gear
v, __gng{Shaft

M. Remove shlft fork gears and shaft assemblles (Flgure 6) .

(NOTE: Grasp shlfter forks, gears and shaft and raise up while tappmg
shifter shaft bevel gear with a soft face hammer to separafe from shaft

> splines.)

» - ) Shifter Forks '

Shifterit’op _—
Shifter Rod

Shifter Shaft
Thrust Washer ,

[

*



o JOBSHEET #2

N. Disassemble
1. Remove the s'?lfting assemblies from the transmission

(NOTE: Squeeze the top end of the shifter rods. This causes a binding
that retains all parts during removal.) (Figure 7) )

FIGURE 7

Shifter Rods

Annular Groove

Annular Groove N -

Snap' Ring"

. - ©

Tt e " 2. -Remove shifter stap (Figure2) = -.

‘e -

. .~ *..3. Removesfiap ring.from shifter rods, (Pigure 8) R
_ . FIGURES ° .- T -
~ ) Shifter Stop- | . .

-

*
!

Shifter Rods

«'® &

. ) \ Shifter Shaft
' b ,
R |
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| JOB SHEET #2
t H
4. Remove shifter forks and rods (Figure 9)
FIGURE 9
Shifter Fork
_ 5. Remove shifting gears from shifter shaft (Figure 10)
FIGURE 10
. Flanges Face Shifter Shaft Bearing
, ] ’Each Other .010 Below Surface

Shifting Gears

] 2
6. \Remove shifter fork and indexing ball from shifter rod (Figure 11)
-1

.

FIGURE 11 . -
v Shifter Rod

Neutral Groove —

O . -
* — Indexing Batl

§pring

- 0. Removacluster gears and shaft (Figure 12)
.+ FIGURE12 -

. .._C.Iuster.Gear
. **s. - «apd Shaft

h] - R 1 9 . . L
, 0
. .
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al

‘P. Remove'snapring

JOB SHEET #2
- ~

Q. Remove the shifter bevel gear, and the ;hr‘ust bearmg and wa.shers,(Flgu:e
13)

FIGURE 13 Thrust Washers *

A
.

Shifter Shaft,”
. @ Bevel Gear
T .

Thrust Bearing

\

R. Remove the input shaft seal (Figure 14) °

N . I I
(NOTE: Use metal screws to puncture the seal casing and lift out seal.
Pry on screws with two screwdrivers.)

FIGURE 14

Snap Ring

lnput -Shaft

S. Bemove the snap rings and thrust washer and press or tap the input shaf;
into case (anure 15) e

(NOTE: Some models wnll have a, thrust washer and a thrust beanng)

- FIGURE 15" ' : , KRN

Thrust Washer
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—o
. .’ . ,
' -
. f -
<

* a T. Examine all parts

' {(NOTE: Check gears for worn or chipped teeth and splines. Check shaft -
for wear or scratches and condition of snap rings grooyes, splines and key-
- ways. Examine case and cover. for cracks and stripped thread, condition.) .
s v ] . Y [ ]
] ] ' ' . 5 - ' A =
. . ) ., }
. i A - i
L > -
' . , . T
. -~ 4 ‘e » ]
* v [
[ . . < .
§ Y * i LS "
o R . . ‘ ,
+ " . .
'/ . N , '. . s t - ¥
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‘ 3-SPEED TRANSMISSIONS ) .

JOB SHEET #3-REASSEMBLE A 3-SPEED TRANSMISSION

/ I Tools and materials
A. . Safety glasses ) .
B. Hand tool assortment . .
' C. Appropriate pin punch i
D. Snap ring pliers .
E. Appropriate service Hanual
F. Manufacturer's recommended lubricant }
G. Seal driver

It Procedure X !
A. Install and secure the input shaft with snap ring (Figure 1)
(NOTE: Some models will have a thrust washer and thrust bearing.)

‘ FIGURE 1

Z L Thrust Bearing

Thrust Washer

Oil Seal
and Bevel Gear

B. Install cluster gears and shaft with a thrust washer between the large gear and .
case (Figure 2) .

. '{ ¢
{(NOTE: The .small and middle gear bevel faces down, the large gear bevel
faces up.) '
: Short K
6@ ¢ FIGURE 2 ort Keyway

ERIC | 193
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JOB SHEET #3

C. Install the shifter bevel gear (Figure 3) e

(NOTE: On some moddis be sure the thrust washers and bearing are between
the gear and case.)

FIGURE >

Thrust Washers

-+ - Thrust Bearing Shifter Shaft Bevel Gear

B

D. Reassemble shift assembly mechanism’
1. Lay the parts on the bench in the same manner as illustrated (Figure 4)

{NOTE: Pay p‘arti.cular attention :to the annular grooves in shifter
rods and the snap rings.) : 7 \

FIGURE 4 Neutral Groove

Shifter Fork Indexing Ball and Spring

Shifter Rod "A"'
Shifter Stop ]]/ <

Snap Ring ~ Snap Ring

Indexing Ball and Spring | Shifter Rod ''B
Neutral Groove iShifter Fork

2. Install 'the shifter fork to the shifter rods (Figure 5)
(NOTE: The shifter forks are interchangeable.)

3. With a punch, press the indexing ball into the hole and move the
shifting fork completely onto the shifter rod.)

FIGURE 5 )
Shifter Rod

Neutral Groove

Spring

Shifter Fork




. Flanges Face Each Other

* LG-43E

JOB SHEET #3

4, Move the shifting fork to the neutral position' (Figure 6)

FIGURE 6 ’ -
S——Snap Ring

Neutral Position

Annular Groove
Shifter Forks and Rods

~—

Annular Groove

Snap Ring
.
(NOTE: When the shifter forks are properly assembled to the shifter

rods and positioned in neutral, the ends of the notches in the shifter
forks are in alignment. See Figure 7) .

FIGURE 7

Neutral Groove

Shifter Fork

Indexing Ball gnd Sprimj

Indexing Ball and Spring Sh'ftef Fork
. Neutral Groove

5. A;ssemb!e the two flanged gears onto the shifter shaft (Figure 8)

(NOTE: The Ia'rger gear is placed on the shaft first with the flange side
toward the needle bearing in the end of the shifter shaft.)

FIGURE 8 _
-~ 8hifting Gears

Shifter Shaft Bearing
.010 Below Surface

199 :
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JOB SHEET #3

— 6. Assemble shifter forks and rods to the flanged gears (Figure 9)
(NOTE: Hold the shifter shaft iﬁ the hand during as§embly.)
FIGURE 9

Shifter Fork

Snap Ring ' Shifter Shaft

N

7. Install ;h'ifter stop {Figure 10)

FIGURE 10 Notch

Shifter Stop Snap Ring

v

>

Shifter Rods

Snap Ring

. Shifter Forks

Shifter Shaft

N

(NOTE: Remember to squeeze the ends of the shifter rods to cause
the assembly to bind and stay together. See Figure 11.)

[ ]
FIGURE 11 0

Snap Ring

Annular Groove

Shifter Stop

Snap Ring

Annular Groove




o ,;LQG 455 .

JOB SHEET #3

-
.

E.” Install the shift mechanism

(NOTE: The shift mechanism must be held firmly to keep parts from chang-
ing position. See Figure 12.) , .

FIGURE 12 " .
Shifter Rods

Snap Ring

Annular Groove

Neutral Position LT

Shifter Stop ghifter F_gng; *"

Annular Groove

F. Install reverse idler shaft, gear and spacer e e - . T

- - . ’
< =, P -

(NOTE: Install géar,wittfﬁé_‘(fél-ouftov&érd spacer.) R . -

L] & te - . e
G. Install washer on the cluster-gear and shifter shaft {Figute 13)
L .

(NOTE: Apply recommended quantity of manuf_qgt‘ucer's specjfied lubri- °

cant.) .- L e -
FIGURE 13 . " . ’
' . ol .
*Thrust Washer . -l
* . .
. Thrust Washer .
' .
H. Install gasket to case - . o "
I.  Install cover to case and secure by cross tightening cap s:crews
(NOTE: Check service manual for cap screw torque.) T
(CAUTION: Do not force cgver on.) N At
J.  Instalt oil seals if used .
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’ . JOB.SHEET #3 £
K. Install new gasket, shift lever and housing |
- **  (NQTE: Placs shift lever in neutral position. See Figure 14.)
R .
e+ .. T FIGURE14 T . L .
- o ¢ ' . "
- y : . Neutral Position
v. X : ’ . )
" s . K .
. oS- 7 . . . . v - )
. : ~a’ « o .'. . » . . “ A . . .
-t - . - Y . * T .
. , » N s ¢ . e - f:?— . - ' < . *-. -

v . . . k. Install sprocket and snap ring on output shatt (Figue® 15) . = -t
'ﬁ:,’ . ‘c -, '. - 2 . T “ . - . . - " . . .t
;% .« - .. FIGURE5 . ' ' e
- | -7 .: e e ‘e .,, . ™ t, [

;. -: ¢ * , N .
T ‘ Cover - .
- ® : ‘a . < - N ‘ - & . -
e X - w: R .
-~ . .‘4" - . -~
LIPS - ) s . . ;,. . . . : )
AN . B )
. " ’ ‘. - ) .-o-, Case/. ’ " . -
A L . . 2, .Seaf o - - -
» o ‘M. Turn input shaft to check for binding < .~ . '
- & v a - o X .
L, " N. Check for torrect shifting pattern- . Ut -
‘ * .70, Testlunit - - .
I N N -
o (NOTE: With the units in neutral, turn the output sprocket. The input
shaft should not turn. With unit in any gear, input shaft turns.)
. : . > )
. r - . R r .
- . . e‘:l 98
! - [ . N ['s - N
. . N . . . >
o . . . a T i -r o
EMC, - Co . .
. \ X - .




3-SPEED TRANSMISSIONS ’

- - - UNITIL . '
. B ~ . . @ . . . .
T * T NAME ‘ .
) TEST ~ pl .
Match the terms on the right to the correct definitions. . T
‘" a. ldentifying number af ‘a unit which .wilk. < 1. Gear clister *. .+
- * " permit selection of the proper 'parts to repalr. R >
that unit Lo .2 Outputshaft. ~.  ~
b, The housing which retains the, shift lover and - - 3., Cover - FRSRY
. when instalted on the the transmission "case, ) Ct ey
. . both the Jever and the housing are im~a defi- 4 Beuel gear e
S mte posltlon relative to the shifter f0rks v d el i
.. . PR 385 Qoweipm LT
P c. Roundness ‘of the me,smng ﬁdes oj. gear Yot N
’ teethtoallow easyﬁhlftm,g ,‘- 6 Reverse idlerrgear- , . |
',‘. ‘ d r-A shal‘ wuth two 5 extemal and “two. 1nter 7 Shn‘t le.ver T -
e nalsea]mglps B T
o, e : . 8 'Sﬁ|ftfock .
°© e, That part of the unit "casmg half” witich .- fed

' v contams’the‘brake shaft opemng . : = .9, ;Model number ) .
.o z f .That shaft’ which is_ -alway!’ conneé'ted’ to 10." Shift housing |
thepowetsom%f - ‘ e )
- - »-w 711, Bevel
-G A gear assembly in sq‘esh" with the mput <
shaft; the gears are of different sizes to change 12. Quad ring seal
" .gear.ratios when meshing with the shifter
©  gears 13. Case’

h. A flat polished surface performmg a bearing 14. Input shaft
like function between rotating surfaces )
15. Thrust washer

i That_ shaft which transfers power- to the
axles .

j. That part of the unit "casing half" which
contains the shift Icver and input shaft -

openings ~

k. A gear with teeth ground on a diagonal
so that when it meshes with a second bevel
gear, power is transmitted at an angle

I. Alignment pin to align the case and cover and
other parts in a transmission

¥
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4. Demonstrate the ability to:

a. Disassemble and reassemble a shift lever assembly.

L . . .
b. Disassemble, inspect, and service a 3-speed transmission.

. c. Reassemble a 3-speed transmission.
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10 . 13
1 k. 4
12 L 5
3 m. 6
14 n 7 .
g. 1 o 8
h;. 15
. a. Shiftrod

b. Shift stop’ ’
c.  Shift fork

d. Cover

e. Sprocket .
f.  Smal cluster gear —
g. Medium cluster gear

h. Reverse idler
. a. Shift housing
b. Quad ring
Roll pin
Shift lever

e. Shift lever keeper
f. Snap_ring ;

4

=

. ANSWERSTO TEST

T~ -
. o

%~ 1+ 3SPEED TRANSMISSIONS -
. . UNIT I

4

i | Output shaft .

i - " Bevel gear

k. Large cluster gear
I.  Case

m. Inputshaft

n. Pinion gear

0. 1stand 2nd gear

p. 3rd and reverse gear

+

. Perfdrmance skills evaluated to the satisfaction of the instructor
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. FOUR-SPEED TRANSAXLES S
S UNIT 1IN :
- - UNITOBJECTIVE . T

.

After completion of this unit, the student should be able to disassemble and reassemble a_
four-speed transaxle. The student should also be able to identify the parts and match terms '
and definitions of the four-speed transaxle. This knowledge will be evidenced through

demonstration and by scoring eighty-five percent on the unit test.
SPECIFIGC OBJECTIVES - .

. After completion of this unit, the student should be able to: . ]

1. Match terms associated with the four-speed tramsaxle to the correct definitions.

2. - Identify parts of the four-speed transaxle.

3. List four common problems with four-speed transaxles.
4. Démonstrate the ability to:

A. Disassemble and inspect a four-speed transaxle.

b. Reassemble and ‘test a four-speed transaxle.

1)
3

203




FOUR-SPEED TRANSAXLES
UNIT 1l

2

SUGGESTED ACTIVITIES

Instructor:

A. Provide studeni with objective sheet. .
B. Provide student with information and job shgfts.

C. Make transparencies.

D. Discuss unit and specific objectives.

E. Discuss information and job sheets.

#.—«»-Giv;mst.._ e
Student:

A. Read objective sheet.

B. Study information sheet.

C. Complete job sheets.

D. Take test. |

INSTRUCTIONAL MATERIALS

»

Included in this unit;

A.

Objective sheet . :
Information sheet

Transparency masters: TM 1--Parts of the .Fgur-Speed Transaxle

Job sheets ‘ v ;L ' O

1. Job Sheet #1--Disassemble and Inspect a Four-Speed Transéxle
2.’ .Job Sheet #2--Reassemple and Test a Four-$peed Transaxle

Test

Answers to test

- 204~
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FOUR-SPEED TRANSAXLES
UNIT 11

INFORMATION SHEET
i, Termsand defin'itions

A. Transaxle--A combination of familiar parts of a drive train; the transmission,
differentiak.and axles, in one compact unit

B. Axle housing-An extension of the case and covér to support the outer
ends of the axles

’ C. .Brakeshaft-—That shaft on a transaxle to which a brakmg system may be
attached

s

D. Chamfer--Diag;onaI milling at the corners of gear teeth to remove sharp

edges ‘
. (NOTE: This eliminates the possibility of hardened gears .chewmg softer
inetal.) s
E. 'Boss--A raised part o‘r protruding part on a flat surface
F. Spur gear—-A' gear having the shaft bore and teeth in a parallel plane
G. Sﬁlines--Slots or grooves cuot ina shaft or bore
*H. Differential-A mechanism at the rear axles that perrmts one rear wheel to
*  turn at a different speed than the other R | .
(RS Gears—-Mechanical devices used to transmit power, or turning effort from one ’
_ shaft to another - .
tl. Parts of the four speed trans.ai(le (Transp;rency 1) '
A. Carrier bearing ‘
B.  Axle housing
C. Axle out‘er bearing, ) : ‘ ’ ,
i D. --Transaxle case -
. £. Shift fork 4 "
F. «Reverse idler gear ’ '

"

G. 1st, 2nd, and reverse gear
H

Brake and tﬁ{:ster shaft .

\ I.  3<cluster gear
‘ ) o Y.



o SBE
INFORMATION SHEET .
J.  Differential carrier .
K. "Transaxle cover ) ‘
L. Bevel pinion gear
M. Ring gear
- N. 3rd and 4th gears
X il Common problems with four-speed transaxles
”‘ A. Unit cannot be shifted
. B. Unitisnoisy . / " '
C. Axles cannot be turned {same direction) with unit in neutral
D. Unit does not drive
£
/"\ -
< v -
i/ , (4 /\




® Parts of the Four-Speed Transaxle

. Shift Lever \ Axle Outer Bearing

- Shift Lever Housing\;\ Axle Housing

—~Input Shaft
53— Input Gear

s 3;3.—3-Cluster Gear
_/{’)\X\ompm Shaft

3rd and 4th Geaf

* Brake and
Cluster Sha —‘*“"‘Zj’

”

Differential Carrier
Axle Gear

~~__Ring Gear

.2-Cluster Gear” >~."~. i@
N @ i~——Drive Pin .

Low Reduction Shaft & _
Low Reduction Gear - & Bevel Pinion Gear

Drive Block

" 1 e - 208 ' ™ 1
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! FOUR-SPEED TRANSAXLES . »
' UNIT il '

" N M

- JOB SHEET #1--DISASSEMBLE AND INSPECT A FOUR-SPEED TRANSAXLE

I Tools and materials

A. Safety glasses
B. Hand tool assortment |
C. Snap ring pliers
D. Appropriate service manual
E. Scribe
. Procedure . )

A. Position the shifter forks in neutral (Figure 1) °

FIGURE 1 .
}
D-@- ®
® ' i ‘
©), —@® i
. B. Remove both axle housings (Figure 2)
. (NOTE: Scribe’a mark on thsaxle housing, cover and case.)

FIGURE 2




JOB SHEET #1

C. Remove the seal retainers from the case and cover (Figure 3) -

FIGURE 3
Axle

Input Shaft
Be Sure Seal is Rempoved

Case

Socket Head Capscrews

(NOTE: When disassembling the rest of the unit, it should be held so that it
lies on the cover, properly blécked up, so that no weight rests on the brake
shaft ’ : . D

D. Tap dowel pin iﬁto the cover and remove capscrews {(Figure 4)

FIGURE 4

Case

Socket Head

Dowel Pin Capscrews

\ (NOTE: Place support under area to be tapped to prevent case damage.)

210
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. JOB SHEET #1 .

F. Separate the case from the cover (Figure 5)
. . -
(NOTE: Lift the case 1 1/2 to 2 inches above the cover. Tilt the case so the
shift rod will clear the edge. Rotate the case so that boss hidden inside will
clear gears. Then lift free of the differential.)

" FIGURE 5 . -

Inpu‘t\Shaft —_

G. Remove thrust washer and three gear cluster from brake shaft (Figure

’ FIGURE 6 -

Brake Shaft ‘-w

3-Gear Cluster

. H. Remove the reverse idler gear, spacer, and shaft from boss in cover (Figure 7

(NOTE: The spacer goes between the gear and the gear bevels go down.

~

FIGURE 7

Reverse Idler Gear
and Shaft




hd -
—
— .

. " .7 soBsHeeT#r - [/

LR -",Rempve thede'gear and shéft, and splined spur gear (Figure 8)
(NOTE: There is no Ihru‘s‘t washer betweén the gearand case.)
) FIGURE 8 T e

L]

J. Remové the two gear cluster and spacer from brake shaft (Figure 9)_

FIGURE 9 ’

’

Axle and
Differential Assembly

g T
E e~ 2-Gear Cluster

‘K. Lift the differential unit out of the cover (Figure 9)

L. Remove the output 'shaft and gear and thrust washer from each’ end of .
the shaft (Figure 10) P

Differential and Axle

FIGURE 10
- Assembly Removed

Output- Gear and Shd
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JOB SHEET #1

M. Remove the brake shaft (Figure 11) oy
FIGURE 11 "

Brake Shaft

Idler Gear Chamfered .. __ -
Side Up, Away from Bearing —

N. Check all gear bevels for galling and check face of teeth for wear due to
improper shifting :

(NOTE: Large shiny areas indicate excessive tooth contact and possible
excessive wear.)
0. Check shafts and axles surface for rust, pitting, scratches or wear. Also check
¢ - keyway, splines, threads, and grooves for wear

P. Check case and cover for cracks, stripped threads, metal chips, flat sealing
surfaces and rust

Q. Checkall thrust washers and spacers for wear 3
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FOUR-SPEED TRANSAXLES
UNIT.1I)

~
-+

JOB SHEET #2--REASSEMﬂLé AND TEST A FOUR-SPEED TRANSAXLE

Tools and materials

A, Safety glasses

B. Hand tobl assortment

C. Snap ring plier X ‘ *

D. Manufacturer's recommended lubricant

E. Softmallet -+ ) I
F. Needle nose pliers

G. Appropriate service manual

Procedure

. A Install input shaft in case
{NOTE: Use a soft mallet to seat shaft and gear completely.)

(CAUTION: Binding in the assembled unit>can be traced to a partially
installed input shaft.) .

B. Center the thrust washer on the cover-brake shaft needle bearing, then
install the brake shaft and gear (Figyre 1) R

(NOTE: The chamfer side is away from cover.)

FIGURE 1

Thrust )Nasher




JOB SHEET #2

C. Insert the differential assembly in the cover.(Figure 2)

(NOTE: The bolt heads should be away from the output gear. Check for
correb} afle length, if both are different.)

FIGURE 2
»

During Reassembly Check for
Correct Axle Length, 'if Both

Axles are Different .

Axle and Differential
Assembly

" Four Hex Bolt Heads Up

D. Install the two gear cluster and spacer on the brake shaft (Figure 3)

*

FIGURE 3

Instalt Differential

M Brake Shaft

2-Gear Cluster




JOB SHEET #2

E. Center thrust washer on cover shifter shaft bearing (Figure 4)

FIGURE 4

. . »

Squeeze Shifter Rods
to Hold Shifter .
. Assembly Together

) |
(%;t,r Rod Socket

LG - 69-E

F. Install shifter assembly as a unit.into the cover {Figure 4)
(NOTE: Squeeze shifter rods to hold shifter assembly together.)

G. Install the three gear cluster and thrust washer (Figure 5)

FIGURE 5

Thrust Washer Brake Shaft

3-Gear Cluster
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JOB SHEET #2

H. Install the reverse idler shaft, spacer, and gear into the cover (Figure 6)
(NOTE: The beveled side of the idler dear should be down into the cover.)
FIGURE 6 -

) Reverse ldler Gear
and Shaft

I.  Install the gasket on the cover
J.  Install case overthe differential shaft_

{NOTE: Be sure the boss goes undel" 'gear and that the edge of the case
goes over the shaft rods.)

K. Align shifting fork to neutral position (Figure 7)
1]

FIGURE 7

E.
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]

L. Align the case and cover with the two dowel pins, then install and tighten
the capscrews T

‘ ) : , JOB SHEET #2

. i " (NOTE: Check service manual for proper torque.)

¢ - M. ? Install seal retainers and seals (Figure 8)

I FIGURE 8
Axle

Brake Shaft

© N N
_ Oil 'Seal Sleeve . ‘ Oil Seal
(Use During Assembly) I
Ol Seal Retainer—— — ()
il Seal Retainer
—
"O" Ring \/
¢ - v LS ‘ - 7 - ST T T o
.'”’ - Thrust Begring Assembly _ —

3

N. Install axle®ousing to case and cover

0. Instalkshift lgjer housing gasket and capscrews (Figure 9)
FIGURE 9 - | -

«
]
v

Internal Quad Ring Seal
Used at this Point

3 Socket Head Capscrews
(Torque 10, ft. Ibs.)

.
AW
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. ,., 08 SHEET #2
1 . ' . s

N

. P, With the shift fork in neutral, rotate both, axle ends’in the same direction.
, They should turn smoothly although a little effort may be necessary

(NOTE: The brake shaft shouid-rotate whenever the axles turn togethéf,
but in neutral, the input shaft shquid not turn.)

Q. Shifrany gear into mesh and rotate axle

. (NOTE: A greater drag should be felt on the axles and both the input
and brake shaft should turn.)

[
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FOUR-SPEED TRANSAXLE
UNIT 1l

NAME

LG-73E

TEST
Match the terms on the right to the carrect definitions.
a. A combinhation of familiar parts of a drive
train; the transmission, differential, and axles
in one compact unit

b. A gear having the shaft bore and teeth in a
paralle! plane ‘

c. A raised part or protruding parf on a flat
surface

d. A mechanism at the rear axles that permit's
one rear wheeh to turn at a different speed
" than ghe other ) -

e. Slotsor grooves cut in a shaft or bore

f. An extension of the case and cover to support
the outer ends of the axles

g. That shaft on ‘a’transaxle to which a brakmg
- system may be attached

h. Diagonal milling at the corners of gear teeth
to remove sharp edges

i. Mechanical devices used to transmit power, or
turning effort from one shaft to another

© ® N O O

> w N

Differential
Splines
Gears

Boss

. Transaxle -

Brakeshaft
Chamfer

Spur gear

" Axie housing
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. .
. ]
o i List four common problems with four-speed transaxles.
a.’ :
1 _ .
b' -
e
. d ! |
4. Demonstrate the ability to:
' a. Disassemble and inspect a four-speed trat;saxle.
P ; ‘
« b. Reassémble and test a four-speed transaxle.
‘ i
? .
v ‘,
t
§
‘o
3
4 - >
- : ' ‘e ‘
1 T
3 - 3
- 2
[ ]
. 224
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d.

. FOUR-SPEED TRANSAXLES
UNIT 11
ANSWERS TO TEST
5 £ 9
8 g 6
L3

4 h, 7

1 i: 3

2 .

’ A Y

Carrier bearing

Transaxle case

Axle housing

Axle outer bearing

Shift fork !
Reverse idler gear

1st, 2nd, and reverse gear

Unit cannot be shifted

Unit is noisy

h. ‘3rd and 4th gear ,
i.  Brake and cluster shaft

’

j.  Transaxle cover
. >’
k.  Bevel pinion gear
.  Ring gear

Differential carrier

n. 3-cluster gear

Axles cannot be turned (same direction) with unit in neutral

Unit does not drive

[}

4. Performance skills evaluated to the satisfaction of the instructor

-

-

D
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IN LINE FIVE-SPEED TRANSMISSION
‘ UNIT IV

UNIT OBJECTIVE

[

Y
Pt

LG-79-E

After completion of this unit, the student should be able to disassemble inspect, and reas- -
semble a five-speed transmission. The student should also be able to identify the parts and
match terms to definitions of the five-speed transmission. This knowledge will be evidenced

through demonstration and by scoring eighty-five percent'on the unit test.

SPECIFIC OBJECTIVES ) ‘

After completion of this unit, the student should be able to:

1. Match terms associated with ﬂ)e in line five-speed transmission to thégorrect

definitions. , .
2. |dentify parts of the fn:e-speed transmision:
3. Demq_r:strate" thq_abil.ity to: .
2" Disassemble and in;pwt a:five-speed transmission.

b.. Reassemble a five-speid transmission.



' R ' . LG-81E
IN LINE FI\)'E-SPEED TRANSMISSION A ‘
) UNIT IV d
SUGGESTED ACTIVITIES )
Instructor: )
A. Provide student with objective sheet.
B. Provide student with inforf;1ation and job sheets.
C. - Make transparency.
D. Discuss unit and specific objectives.
E. Discuss information sheet. | " .
F. Derﬁ.onstrate and discuss the procedures outlined in the job sheets.
G. Give test. v\/ i
Student: !
A. Read objective sheet. " ) \ .
Study im®rmation sheet. ‘
C. Complete job sheets.
D. Take test.

Included in this unit:

m

i

INSTRUCTIONAL MATERIALS ’

Objective sheet

Information sheet

Transparency master: TM 1--Parts of the Five-Speed Transmission

Jot sheets )
T. Job Sheet #1--Disassemble and Ins_p;ecf ‘a Five-Speed Transmission
2. Job Sheet #2--Reassemble a Five-Speed Trénsmission

Test

Answers to test

¥
}



"References:

A. . Small Tractor Service Manual. Vol. 2. Kansas City, Missouti: Technical
Publications Division/Intertec Publishing Co., 1975.

B. Peerless Mechanic's Manual. Grafton, Wisconsin: Engine Division/ Peerless
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IN LINE FIVE-SPEED TRANSMISSION
UNIT IV

INFORMATION SHEET

). Terms and definitions

A. Shifting fan—-A locking device which fits into a detent, slot, or groove during
. _ ‘certain times to hold a part stationary

B. Key way-A groove or slot cut to permit insertion of a key
(NOTE: This is sometimes called a key seat.)
C. Pinion gear--The smaller of two meshed bevel gears in a gear train \

D. Countershaft-The shaft in the transmission which is driven by the inp'ut
shaft . '

"»

-

E. Brake disc-A circular plate against which brake lining is forced to retard
motion of the unit \ . .ol ‘

F. Neutral start switch--A safety switch which only allows the engine supply to
start 6nly.in the neutral position

G. Collar-A ring or round ftange use& to limit motion along a shaft Py
H. Needle bearing-An antifriction bearing using a great number of rollers of
small diameter in relation to their length

1. Parts of the five speed transmission (Transparency 1)

A. Flange bushing ‘ - | o 7.
B. Setscrew
. C. Detent spring 5
D. Detentball .
E. Speedﬁgears . )
.F. Shifter keys | ‘
G. Otitput shaft - »
H. Shiftcollar - 0

" Reverse sprocket
J. Reverse chain

K. Shift rod and fork assembly

~
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L. Inputshaft

v

M. Pinion gear
N. Countershafts

INFORMATION SHEET

22
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Parts of the -Five-Speed Transmission

hY
Set Screw

Detent Spring -

Detent Ball .

Output Shaft

Shift Collar

Counte

Pinion Gear- Reverse Sprocket

Reverse Chain

Shift Rod and
york Assembly

™ 1
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| IN LINE FIVE-SPEED TRANSMISSION
. . UNIT IV
7 "
JOB SHEET #1--DISASSEMBLE AN[? II\{SPECT A FIVE-SPEED TRANSMISSION
I.  Tools and materials
A. Safety glasses. :
© B. Hand tools "
C. . Snap ring pliers
D. Cleaning solvent
E. Service manual i
n. Procedure
) ¢ A. Disassem_ble a five-speed transmission )
1. Position shift lever in neutral position (Figure 1) ' .
' FIGURE 1 ]

2. Remove shift lever
3. Remove neutral start switch (Figure 2)

(NOTE: A neutral start switch may not be installed on all models.) -

FIGURE 2

Output Sprocket

¢

4 230)




JOB SHEET #1

. 4. Remove set screw, spring and index ball from transmission cover
(Figure 3)

FIGURE 3 o)

Index Ball |- 7 Cover
Set .
screw 5 PX

Spring/ : 5 O @

‘ [f 1 Case

5. Remove cap screws that maintain cover to case (Figure 4)

FIGURE 4

Output Sprocket

1

-~

'Shift Pattern of Roto-Shift

Shifter Rod

—

6. Remove cover

B i
7. Rernove shifter assembly (Figure 5) 2

(NOTE:. This includes shaft, pins and fan.)

-FIGURE 6 / Shifter Rod ]

]
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JOB'SYEET #1 . \
! ~
8. Remove gear and sﬁaf} assemblies from case half of the transmis-
sion (Figure 6) .
FIGURE 6 - . L :
- L R
Coungershaft ¥ ) _
E Gear
g .
=
==
L _ -
=
== ]
- = ]
L g :

. ‘. -4
9. Angle chain and sprocket ends of shaft toward each other, rémoving the "~ w—.,
bearing and sprocket from countershaft (Figure 7) »

(NOTE: Fhe collar on the sprocket faces the bevel spur gear.) .
: y
: > )
N HiGuRE 7 A\, . - o~
. : X ) Bevel Spur
: G
Countershaft - gar ‘
.Remove Bearing . - .
and Sprocket Collar

>

ey

-
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L_ L , JOB SHEET #1 ,
},-m o . )/ _10. Remove chgin (E_iggre 8)
. . . X . R R ‘ L
(NOTE: Some chain link pins may have to be cut for removal or ’
- reassembly.) . - e . g
Eg. i ¢ » s - ’ A B -
A - FIGURE 8 . ¥ .
’ d - ¢ " . ! »
) - B hd
- ’ Serrations )
V. s Chain< ‘
- o >
Y : - T - - ’ ¢
\ a
) -,
- € - - ] = - ’ ¥
. £ 13 o vl B
. — = e Ry
' . 2
o N \‘\/
11. Remove bevel spur gear’éombination‘ and spur gears -from the coun-
tershaft (Figure 9) : .-
o, - i '
(NOTE: These gears are splirred to the countershaft.)
o ‘FIGURE 9 - '~ L »
' 4 ' Bevel Spur Gear - - ‘
‘ ‘ " CO -' — —_——
. »
- ) ' N
- i
L 4 .
1 ‘ \ . [
,9 ) ' . .
- ' - o £t . -
p 4]
.h 2 u?;
e . [N .- '. < o
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JOB SHEET #1
12, hemove.the output sprocket and brake disc frem the output shaft
_ ) (Figure 10) . ’
oo ,
s FIGURE 10

Brake

Bushing

Qutput and
Brake Shaft

N
)
.
v
, ,
‘ = ) ) )

13. Remove the bushings, shift spur gears, chain sprocket, collar and °

- ' keys (Figure 11) ¢ - .
—_ FIGURE 11
Shift Spur Gears .
Chain Sprocket Shoutder
* . Bushtng Bushing

g :

Output and
Brake Shaft

&3
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15.

16.

JOB SHEET #1

1

Rem’ov’e:snap ring from input shaft (Figure 12)

FIGURE 12 ) . \ '

Snap -Ring

Pinion gear

._/r.”t.’ﬂh‘i#\\m

&

-4,

Input }haft

Remove pinion gear and pull shaft through case (Figure 12)

Remove input shaft needle bearing, if necessary

B. .Inspect a five-speed transmission

1.

W N

Check all gear bevels for gallingl.and check face of teeth for wear due to

N

improper shifting . -

"(NOTE: Large shiny areas indicate }oo much tooth contact and possible

excessive wear.)
{

*»

Check shaft surfaces for rust, pitting, scratches or wear; also check
keyway, spline$, thread, and grooves for wear )

Check all bearing surfaces and bearings

’

Check case and cover for cracks, stripped threads, metal chips, flat
sealing surfaces and rust A

‘Check all thrust washers and spacers for wear

.

. R35
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IN LINE FIVE-SPEED TRANSMISSION
* T UNITIV ) ’ ”

2

. JOBSHEET #2-REASSEMBLE A FiVE-S_I’EED"'l'RANSMISSION

Tools and matecals
A. Safety glaivses
B. Hand t(.)-Ol assortment
C. Snap ring pliers
D. Appropriate servi::e manual e
" E.  Manufacturer's recommended lubricant
Procedure X .

A. Reassembie a five-speed transmission

1. Install pinion gear on input shaft (Figure 1)

¥

&

,‘ FIGURE 1
- Pinion gear
24 ' hd
. Snap Ring
- Thrust Washer
‘ F Install Bearings Flush
] - .005 Below Case Surface
. - Thrust Washer\ A
: ) ' Needle Bearings
Snap Ring '
o Pl

Input Shaft

-

2. Install and secure the input shaft and pinion gear in the case (Figure 1)

below case surface.)

1

(NOTE: If bearings are used, be sure bearings are installed flush to .005
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| * JOB SHEET #2 - \ N

-

3. Install collar and shifter keys to output and brake shaft (Figure 2)

NOTE: Thick side of collar must face shaulder on shaft

-
¢ . . . - . .

FIGURE 2~ ~ - "

Shoulder

Collar

l

Output and
Brake Shaft

4. Install shift spur gears starting with Iargésl to the smallest (Figure 3)

(NOTE: Some models may have fewer thrust washers than illustrated

in Figure 3:) - .
FIGURE 3
— 45° Chamfer,
Shoulder |1 H — .
1 Vv“ _-1 ”‘i q * ° ‘n
- : ’ * . _ .0.'. L3 *
. o ‘:' ot : . ¢ . S
5 E l Thrust Washer (Separates - * &
Gear From Bearing) s .
H ’ .
Cut Out ‘
Flat Side of
Side of Gear |
Gear Must Fu { :
" Face Oac; g -
Shoulder Erl:ctj c:):r
. On Shaft - Shaft -

237
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JOB SHEET #2 ' -

5. When correctly assembled the output shaft should appear as shawn
(Figure 4) . '

FIGURE 4

~

h

6. install bevel ;pur gear and smallest to largest spur gears to the splined
end of the .Quntershaft (Figure 5)

l,:IGURE 5

Bevel Spur Gear -

- 95-E

Spline End of Shaft

Spur Gears

29
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JOB SHEET #2 ‘ : -
7. Install chain over two shaft registering chain on output shaft sprocket
. and in-line with serration on countershaft {Figure 6)
=="FIGURE 6
i Serrations -
Chain \
-+ Angle Shaft 1!
. - Together Here
- -t 1] '_ + ' ’ . N
e R '
- TR~ - z
L T LT outoin Shaft’ Sprocket © /. .
- B} ~ >, - " 5 .
8. install sprocket onto serration and install chain {Figure 7)
‘. . . P - N XY
‘ "~ RIGURE"7 ]
o . . Collar Must Face ‘ : s
“w oo " Bevel Spur Gear . o Bearing

- . - . § s
Sprocket S / S

. ’ ) . Thickest

Thru.st Washer f : Thrust Washer
[ ' . Chain !

9. Install thrust washer (Figure 7) \ r

" TN . -(NOTE: Washers may be of varying thickness, assemble in proper

location.) ” e B
’ . o.’ R -
b . .
. . '
o - 29




- ) . 4 LG - 97-E

- ‘ . JOB SHEET #2
ST | 10. Install shaft assemblies into case (Figure 8) | T

(NOTE: Utilize the-piloting locators on the bearing to properly align
notches in case.) '

" (CAUTION: Be sure bearing focators are seated in transmission case.) .

Ld
' L]

FIGURB 8

T *» Thrust Washer - — ¥ Thrust Washer

===

- =

- =
¢ —— . -

V e w o= o-

L]

I tanm
Rl |

ll'

|> Bearing Locators (4)

" . Thrust Washer ‘ ' - Thrust Washer . '

11. Install shifter assgmbly (Figure 8)
. ’ " 12. Apply manufacturer's recommended lubricant
2 13. Instail cover on case and cap screws

(NOTE: Check service manual for proper torque.)

-~




IN LINE FIVE-SPEED TRANSMISSION +
UNIT IV ‘

-~

NAM E

TEST

+ 1. Match the terms on the right to the correct definitions.

a. The shaft in the transmission which is” 1. Key way .

- _ i .driven by the ‘input shaft s L - -
R . \ . Needle bearing~=-—

b. The smaller of the twq meshed bevel gears im

a gear train. . Shifting fan*
\

¢ s . M

&a key - .
' . . . Countershaft *
N d. A locking device which fits into a detent,

2
3
c. A 'grOOVe or slot cut to permit insertion 4. ‘Pinion gear
5
6

slot, or groove during certain times to hold a

) . Neutral start switch
- part stationary .
S - .

7. Brake disc
’ e. An antifriction bearing using a great number
of rolfers of small diameter in relation to
N their length ) ‘ . .
f. A ring or round flange used to limit motion

. along a shaft . '

©

Collar

g. A safety switch which only allows the
a engine supply to start only in the neutral
position . ) .

h. ‘A circular pléte against which brake lining'is e
forced to retard motion of the unit K ~o




* gt
. PR

‘a
- b. T~ l T

C. ‘ .
. S .

-

3. Demonstrate the ability to:

a. Disassemble and inspect a five-speed transmission
b. Reassemble a five-speed transmission.

{(NOTE: If these activities have not been acco'mplished prior to the test, ask your
instructor whaen they should be completed.)

-t

. 212
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-

et

.. N LANE FIVE-SPEED TRANSMISSION

UNIT IV
y ) . ANSWERSTOTEST
1. a 5_' “ :
b. 4
. c. 1 .
-d. 3 .
e. 2 X
f. 8
‘g 6 . > .
h. 7 . A
2. a. Setscrew . |
b. Detent spring
. c. Detentball "
d. Speed gears .. -
e Shift collar {\ ' .
f.  Reverse chain .
g. Inputshaft '
h. Pinion gear -
i.  Drive gears ’ \
3. Performance skills evaluated to the satisfaction of the instructor ~‘ ‘ } !
\ ,

1 . |
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HYDROSTATIC DRIVES
UNIT V

UNIT OBJECTIVE .

4

After completion of this unit, the student should be able to identify types of hydrostltlc
drives as well as components. The student should also be able to disassemble, inspect, repair
and reassemble an axial plston hydrostatic drive. This knowledge will be evidenced through
.demonstration and by. oconng eighty- fwe percent on the unit test.

-

. SPECIFIC OBJECTIVES | ° ’ R
After completion of this unit, the student should be able to: e
> 1. Match terms associated with hydrostatic drives to the correct definitions. -

Identify common hydrostatic drive system components.
Identify common types of hydrostatic drive systems.

List four common causes for system malfunctions.

o & W N

Describe fluid flow through a hydrostatic system when gwen a hydrestatic oil

flow diagram l _ R .
6. Demonstrate the ability to disassemble, inspect, repalr and reassemble an axial |
piston hydrostatic drive.

id
By

214
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. : L UNITV

p HYD ROSTATIC DRIVES

5 :
_SUGGESTED AGTIVITIES

v

lnsti:uctor:
A. Provide student with objective sheet.
Provide stud“ept with information and job sheets.

’y

Make transparencies. -

. Discuss information and job sheets.

B. '
c
* D. Discuss unit and specific 6‘biﬁctives.
] .
F

. ::'.E'-‘aive test.
Student:
A. Read objective sheet.
B. Study Enformation sheet.
C. Complete job sheet.
D. Take'test. .

L]

QSTRUCTIONAL MATERIALS
f

Included in this ur‘mit:
A. Obijective sheet
B. Information sheet
C. Transparéqcy masters
1. TM 1--Hydrostatic Drive System Components

. TM 2-Types of Hydrostatic Drive Systems

2
3. TM 3-Types of Hydrostatic Drive Systems (Continued) -
4

. TM 4-Fluid'Flow Diagram
a

LG - 105-E

D. Job Sheet #1-Disassemble, Inspect, Repair, and Reassemble an Axial

Piston Hydrostatic Drive

. - 215



ﬁ Test
F

Answers to test-

K

{.  References: _ ' “

A. Hydraulics: Hyd}aulic Systems for Tractors and Other Mobile Equipment, e
' Inspecting and Testing, Volume 2. Athens, Georgia: AAViIM, 1974.

B. Compact Service Manual, Vol. 2. 1st Edit.ion, Kansas City, Mo: Technical
Publications Division/Intertec Publishing Corporation, 1975.
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HYDROSTATIC DRIVES
UNIT V

INFORMATION SHEET

.

Terms and definitions

,A. Hydmostatic drive-Power transfer system that uses the rotating power
from the engine to drive a pump which supplies hydraulic ,fIUId under\
pressure to a. hydraulic motor which powers the drive wheels through a
drfferentnal and/or transmission

)

B. Axial plston--Pi,ston arrangement in pumps and motors where piston bores
are situated in straight lines along the cylinder's axis

C. Radial piston--Piston arrangement in pumps and motors whege the plston
bores are at a 90° angle to the cylmde‘

".D. Charge pump-—ShaIIer low “pressure pump used to supply fluid to main
system pump ) )

E. Acceleration valves-anntrdI andrelief valves used in high and low pressure,
< circuits (before and after motor} to protect system from damage due to
surges caused by sudden movement of the control lever . ot

Hydrostatic drive system components (Transpa.rency 1)

A. Chargepump *

-
i

B. Pump

C." Motor ‘ n i
D. Filter ]
. E. Reservoir |

F. Control valve ‘.

G. Vales -

(NOTE: Mhn‘ types of valves are used‘in hydrostatic drive systems.)
’ Types\f hydrostatic drive sy;tems {Transparencies 2 and 3)
,A. Axial piston to axial piston
B. Axial piston to gear

C. Radial piston to radial piston

217
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INFORMATION SHEET

V. Causes of system maifunctions

A Loose lines
8. Contaminantsin the sy;tem
C. Excessive component wear .
*D.  Low fluid level o A 1
V. Hydrostatic fluid flow diagram A .
, A. Rotor type.charge pump pulis under suction
) B. Charge pump pressures fluid through check valve on pump inlet side
{NOTE: Swash plate tilt_deterfnines inlet and outlet.)
C. Pump increases pressure and fluid flow volume
(NOTE: Tilt of swash plate determines volume. Volume determines hy-
draulic moter speed.) <
| D. Fluid enters motor under high pressure
E. Fl;rid pressure rotates shaft and low pressure fluid returns to reservoir and

pump.

(NOTE: Some of the fluid is circulated to cool the pump and the mo-
tor.) )

. T T




. A _
‘ Hydrostatic Drive System Components

-~

—

Control Valve

Charge Pump

™ Valves
' L

Y3 Fitter

—

-

N\

Reservoir

Motor

250
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- Types of Hydrostatic Drive Systems

'
S

Axial Piston to Axial Piston

NEUTRAL

MOTOR
FORNARD REVERSE ‘ ’ : , CYLINOER
BLOCK HOTOR

/
VARIABLE VAfVE PLATE- T . PISTONS gi
SWASHPLATE

. » . c: Y \ "t”

// ‘-’ ﬁ/////;‘ \7///[/4 \ /4

A ii oy (1111077, . . Ay =
- ) _
LI

,//////5

= “099911.

PLATE FIXEO DISPLACEMENT
PR MOTOR

FIXED
SWASHPLATE

FILTER

Radial Piston to Radial Piston

SALL mSTON d — BALL PISTON
41| SWET LIvER
row

= DJ" 75 weTen

s




Types of Hydrostatic Drlve Systems

(Contmued)

Axial Piston to Geér

- Ay, *
Imptement Relief
Valve (Optional)
Neutral . From Implement Control Valve - 2

| ft’\%‘;} Make Up Relief Valve
' ‘ Lex -

n— S —— S N To Implement Control Valve
Flow Directional Acceleratioft Control N~ .

Variable Volume Reversible / ) - —~ .
Swash Plate Type Pump 0 Check Valve ¢ ~ —& Relief Valve = Bearing Bore &u

B Seal Drain
J|®. Low Pressure ¢ ¢

’ \‘7‘ uuum Make Up Pump R B &,',
/§ MR E OB ‘ o - )’ b4
[ ] \ 4 //rrr/\\ R N

=:Eiuz==zt \
N [ ] a
o, o i*fr}/};l:;, N \ﬁ .
c N oL

Hydraulic Motor

N\
R .
. . N
Acceleration

. Needle Valve .
Strainer  Directional Control & Relief for Free s'

Valve .
Rqervoir Check Valve Wheeling

I€ELL-OT




\ . . [ > -
. . -
- .
. .-
-

~ Fuid Floy Diagam =

, . NEUTRAL . )

MOTOR
FORNARD REVERSE CYLINDER

sLOCK MOTOR
CHECK
YALYVES PISTONS

- YARIABLE VALVE PLATE
. SHASHPLATE

S i o B
7 ~;66«Vv: SHAFT
. ’ 4(:"”".III " ‘l""

oz 127278 "/II/!}, - l Vl ‘IL

T

s o0

SHAFT
cooLING -

#
, . 3
puNP p LINE . ’ PLATE FIXEO OISPLACEMENT
PISTONS ) . MOTOR

FIXED
SWASHPLATE

RESERVOIR - @ O]L UNDER SUCTION

-, * W CHARGE PRESSURE
XIS HIGH PRESSURE

- S RETURK TO RESERVOIR

&
23 : h




LG - 117-E

HYDROSTATIC DRIVES
3 UNIT V ‘

-

JOB SHEET #1--DISASSEMBLE, INSPECT, REPAIR, AND REASSEMBLE
AN AXIAL PISTON HYDROSTATIC DRIVE

Y |
L

l. Tools and materials .

A. Hand tool assortment

B. Partsbrush .

C. Solvent

D. Press , .
g Step plate

F. Appropriate service manual -
G. Lint free towels
H. Micrometer

I.  New gasket set

J. Safety glasses
-»
1R Procedure

(NOTE: Be sure and make all possible running . checks to determine that the
hydrostatic drive unit is defective before disassembling.)

A. Gather tools and materials

B. Put on safety glasses

C. Disconnect plug wire and ground it to engine block

D. Remove hydrostatic drive unit ‘ |
(NOTE: Mark the location of lines and all fasteners for reinstallation of drive

unit. Plug all open lines and place all removed tractor components in an

orderly fashion for reassembly. Consult appropriate service manual if

possible. )

E. Clean all outside surfaces on transmission

(NOTE: Be sure the unit is completely cleaned and is free of any dirt that :
could-enter the unit on disassembly.)

255
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JOB SHEET #1

F. Set the drive unit in a convenient place for disassembly

(NOTE: It may be possible to construct a holding block. See Figure 1)

FIGURE 1

[
-

2117 .
Approx. 1 1/2" dia.

Not less than 1 1/2"

Approx. 2 1/2" dia. -

G. Remove charge pump . ‘-

- 3

(NOTE: Be sure and scribe the charge pump housing and drive unit housing
. before removing the unit for ease in reinstallation.)

H. Remove screws connecting pump and motor face plate of housing

N} ar

I.  Remove pump and motor housing (Figure 2) -

(CAUTION: The valve plates may stick to the housing; be careful not to
1 drop them.) ) .

FIGURE 2
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JOB SHEET #1

~s

J.  Remove pump and motor valve plates (Figur:a 3)
1.> Check valve plates for wear

2. Remove valve plate pins

FIGURE 3 : Check for Wear in These Areas
M ’

unip Valve Plate
(Two Notches)

Motor Valve Plate.
(Four Notches) <

K. Tilt transmission assembly

L. Remove pump and motor block assernblies (Figure 4)

FIGURE 4-

M. Remove pump swash plate

1. Mark a pin punch exactly 15/32" from the end

‘ 2. Drive or bush spring pins till mark is ‘even with surface of swash plate
(Figure 5) - -

(CAUTION: Do not go farther than your punch mark.)

~ :

FIGURE 5




JOB SHEET #1

3.  Pull shaft from swash plate

4. Repeat for other shaft

- N
5. Remove swash plate from case

N. Remove pdmp shaft assembly (Figure 6)

]

FIGURE 6 Pump Shaft Assembly

-~

- Motor Swash Plate

0. Remove motor sw\ash platé
1. Turn housing dver . ) N

2. Remove swash plate screws (Figure 7)-

FIGURE 7

3. Remove swash plate
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#

JOB SHEET #1

P. Remove motor shaft
Q. Inspect components
S ‘ ' . 1. Remove piston and slipper assembly (Figure 8)

FIGURE 8 '

Slipper =="="
Retainer

Piston

f Assembly . '

i N 5 Place cylinder block in a vise
3. Remove spring retainer

.

(NOTE: You may need to use a step plate to compress this spring.
- : See Figure 9 ) . /

FIGURE 9 : >

’ -

-
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> - A
- p

5. Remove sprir;g, retainer, and washer from block (Figure 16)

S
FIGURE 10 (=

-¢+———— Cylinder Block

o ) ‘ (&) ~¢——— Spring Washer
) Spring———»
Ll p— o . E ‘) N
1 @4— Spring Retainer
o] : - CO<————Retainer Ring .
6, Ctean all parts thoroughly e

7. Check the sprmg @amst specuflcatuons

" 8. Check vaive,face for'wear- ' -
9. Check piston fit in the bushings 4
w ‘ .
& 10. Replace spring washer, spring and spring retainer into block

11. Compress spring and reptice retainer ring
’ . N

12. Wrap block in lint free cloth and set aside =

13. Inépect other block -, _ T .

14, Remove pistons from retainer ’ K oo

15. Measure pistons with micrometer
(NOTE: C:)mpare to manufacturer's specifications.) * | P

.16. Inspect each piston for scoring,:wear; and scratches
vt (NOTE: Cémpare to menufacturer's specifications.)
' 17. Check shppers for wear (Figure 11) "
* (NOTE Shpper %aces can be Iapped ﬁpire thickness to manu-
fatturer' s specifications.) . .
N 4 \ !
PRV - . 5
PR o .‘ . : : ‘ ) .
C . Slipper Thickness == g , .
) - ) B
( - ° N
i
. " - ' . " ‘ N
. q:' ‘l - -
¢ . ~ 61 Y
- « ¥ ¥ -
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18. Replace block and piston assembly if bores or pistons are damaged
19. Reinstall pistons in slipper iefaing
20. 'Ppt:'piitoné ;ack in block and rewrap in cloth . V4

21. Qlean'vat;e ;;late h N

2" Inspect valve plate”

"a. Run fingernail across plate surface

b. Replace if ridges or grooves are fe!t with a fingernail

2& \lnspect pin slots and-groove¢ ' .
h ’ - (NOTE: Bebﬁrr as nécessgry.) . - o
24. .'I"rfspect pm.np- s;vash plate thrust plate . o .
26. Inspect all bearings ) — )
o (NO'I\'E': Repface as necessary.) ’ .
R. Reasem"bfy L . A
-(NOTE: Rev;r‘;q akasembly procedures using poipts listed below.)
®1. Lubricate' QII parts with manufacturer's recommend: lubricant prior
to reassembly .
2. !ﬁnall thin pad of pump swash pla‘te toward top of transmission hous-
ing o o .
3. Use all-néw gaskets o
4, Inngll two not.ch valve plates in pump
5. Ins'lt_au four notch valve plates in moto '
6. Install new center secton needleg;ﬁngs to act as a pilot for the valve
plates (Figure 12) ] ‘ ’
FIGURE 12 , I s o
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HYDROSTATIC DRIVES :
UNITV .

3

- ‘ NAME

- .
¢ ‘.

TEST : -

- L}

1. Match the terms on the right to the.correct definitions.

a. Power transfer system that uses the rotating 1. Charge pump
power from the engine to drive a pump !
which supplies hydraulic fluid under pres- 2. Radial piston
sure to a hydraulic motor which powers the ’

’ drive wheels through a differential and/or 3. Hydrostatic drive !

N transmission | . -

- == . . . 4.  Acceleration valves .

b. Piston arrangement- in pumps and motors
where piston bores are situated in straight 5. Axial piston
lines along the cylinder's axis ‘ ) .

c. Piston arrangement in pumps and motabs
where thé piston bores are at a '90° angle to

_ thecylinder axis — C ,

d. Smaller low pressure pump used to supply )
fluid to main system pump ‘ "

i _____e. Control-and relief valves used in high and : ) .
: low pressure circuits (before and after .
motor) to protect system -from damage due “
to surges caused by sudden movement of the
control lever

A

\
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2. Identify the common hydrostatic drive system componerits.
a. e. ’
b.v - f.
l‘ ! c * g
, d. ' ’
. Le ;

!

|
y  J

i
~ A J
. ’ - 1.
3. I'dq;ritify comman types of hydrostatic drive systems.
A - -
: ] ’ l I ‘
, i BALL PISTON . '
. 2
. %1
N . e
7
o f ‘
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\ .

-

NEUT R AL ' . .. - ETS A«Wmm A NSRS A2 4 - " Ll
. HOTOR
FORWARD REVERSE » - CYLINDER |
©BLOCK MOTOR

CHECK ,
VALVES 2 PISTONS

:‘/ s
i\ YA MOTOR
N ouTPUY

\7///'14 ’/// SHAFT

= "I ,,//I I )

o

Y v/
7 N\ NS

VALVE PLATE

; VARIABLE
SWASHPLATE

s

RSP

YR

.«‘ A

PUNP \\‘ - i -
N 4”(/({3‘? V2 4,
SHAFT B ///1,4'\ - R — st
’ NN\ COOLING VALVE
PUMP LINE PLATE  FIXED DISPLACENENT
PISTONS[S MOTOR
’ FIXED
SWASHPLATE,
FIL™W /

RESERVOIR |

.. o t b. | | | \\1\

Implement Relief .
Vaive (Optional)

Forward _Reverse

\  Neutral From Implement Contro} Valve -

/
i

Jh<Make Up Relief Valve
s

-
-

To Implement Control Valve

, | / Flow Directional & Acceleration Control

Variable Volume Reversible

" Syash Plate Type Pump Check Valve = = - s_dj_gu.ef‘ Valve —— =" Bearing Bore &

- LN a—— & . . c ' Seal Dram 1

& ¥ A\ . A -
O -\
\, ‘ l‘.ll)ll" Mak&up Pump P - . ‘( \ i
// N v odiii; S o

. - 'f)/l.u.:;:‘ 3 \
’/ - { .8

cHIY L Th ' 7«"
s \ \ Gear Type

''''' Hydraulic Motor ~

=k

Flow Acceleration  n.oqie valve

| Strainer  Directional COﬂtls;‘&,(eRehef for Free’ .
R oir Check Valve . Wheeling
’ ‘(~
@ §
. ' . . '
o~ A B 2P Y I TN
Q 2 W o N 3 .
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.

4, List four common causes for system malfunctions.

a.
b. ’ .
A '
C.
+
d. . '

5. Describe the fluid flow throughr the hydrostatic system illustrated below.

NEUTRAL. §8 ——

’ MOTOR
FORWARD REVERSE CYLINDER
- CHECK sLOCK ??Egﬁus
} -
YARIABLE VALYE PLATE VALVES .
SWASHPLATE , { . 2\ horn

UTPUT

// SHAFT
~.’({,/////”,\’;V .
Il |

\

N\
/3//,,,,, ChAnct 3 YR
VALVE

CooLING VALVE

PUMP LINE PLATE FIXED DISPLACEMENT
PISTONSE MOTOR
. FIXED
SWASHPLATE
B Friter
' RESERVOIR | . A @R O1L UNDER SUCTION

B CHARGE PRESSURE
S HIGH PRESSURE

RETURN TO RESERVOIR ‘

.

Q ‘ : ) , )
ERIC ] o

i ’ 3y
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) 4 3
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6. Demonstrate the ability to disassemble, inspect, repair, and reassemble an axial piston
hydrostatic drive, ’

{NOTE: 1f this activity has not been accomplished prior to the test, ask your instructor

when it should be completed.) : .
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HYDROSTATIC DRIVES
UNITV
ANSWERS TO TEST
1. a. 3 e e eem= s
“ b s -

c. 2
d. 1
e. 4 &

2. a. Control valvg
b. Charge pump .
c. Valves . )
d. Motor =
e. Filtr = \
f.  Reservoir )
g. Pump \

- , -
3. a, Radial piston to radial piston i
) : ~b.‘ Axial piston to axial piston . , @
c. Axial pistt;n to gear )
4. a. Loose lines I
b. Contaminantsin thé system, ) i
c. Excessive component wear
d. Low fluid level .
‘ \6. Description should include: . 2 308 L,
. .a.  Rotor type charge pump pulls under suctibn,

b. Charge pump pressures fluid through check valve on pump inlet side

(NOTE: Swash plate tilt determines inlet and outlet.)

203 e
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Pump increases pressure and fluid flow volume
d. Fluid enters motor under high pressure

e. Fluid pressure rotates shaft and low pressure fluid returns to reservoir and pump

- 1 e

6. Performance skill evaluated to the satisfaction of the instructor.

.
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FRONT AXLES AND STEERING
UNIT |

UNIT OBJECTIVE

t
*

*

After completlon of this unit, the student should be able to name the components of

the front axle and steering gears and identify the types of steering mechanisms. The student

should also be able to match the types of wheel bearings to the maintenance requirements

and demonstrate the ability to disassemble, service, and reassemble a front axle and steering -
- gear.’ This knowledge will be ‘evidenced through demonstration and by scoring elghty -five

percent.on the unit test.

-

SPECIFIC OBJECTIVES

-

After completion of this unit, the student should be able to:

1. Match terms associated with front axles and steering to the correct definitions.

2. Name the six méior components of a front axle assembly.
3 identify the types of stegring mech;nisms.

4 Na.me the nine major components of a cam and pin steering gear.

5. | Match the types of wheel bearings to the correct maintenance requirementf, \
8. Discuss ;ron't end alignmént.

7.  Demonstrate the ability to: § “ * -

a. Disassemble, inspect, and reassemble front axle and adjust toe-in.

b.  Remove, disassemble, inspect, assemble, and reinstall steerind®gear.




FRONT AXLES AND STEERING
® UNIT | .

SUGGESTED ACTIVITIES

~

Instructor:
Provide student with objective sheet.
Provide student with information and job sheets. .
Make transparencies. ' ‘
'Discuss,unit and' specific objectives.
Discuss information sheet. N ‘
Demonstrate and discuss the procedyges outlined in the job sheets.

.

Give comparative demonstration on the differences and similarities
between types of steering-mechdnisms. :

H. Use toe-in model if available. #
I Give test. ..
Student:
A..  Read objective sheet.
" Study information sheet.
Complete job sheets.

Take test.
!

v

INSTRUCTIONAL MATERIALS

Included in this unit:

A.  Objective sheet

B. Information sheet
Transparency masters

1. TM 1--Front Axle‘Components

2.~ TM 2--Steering Mechanism Types

Q71




lor A \ s )
) 3. TM 3-Steering Gear Companents
4. TM4-Wheel Bearjngs |
5.~ TM 5--Alignment
D.  Job sheets
. 1. Job Sheet #1--Disassemble, I’nspéct, and Reassemble Front Axle _
and Adjust Toe-In ' -
. C 2. . Job Sheei #2--Remove, Disassemble, Inspect,-Assemble, and Rein:
stall Steering Gear :
| E Test ) ‘
foem F. Answers 10 test o R
LR References: - - ; ’ ’
’ "A.  Small Tractor Service Manu‘;:/. Vol. 2. Kansas City, Misso::ri: Techni-
cal Publications-Division/Intertec Publishing Co., 1975.
B.\

Bearings and Seals. Moline, Illinois: Johrt Deere Service Publications,
1974. -
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! ‘ ' FRONT AXLES AND STEERING
. ‘ UNIT | o
*( 29
, INFORMATION SHEET 3 .
- *
l. Terms and definitions ,
A.  Steering knuckle--Pivoting member-of the stee’g linkage to which the
o e e e e Wheels are attached . B e
B. le-. fod-- Rod that-connects tﬁd’steerable wheels and insures that they
remain parallel
(NOTE: This rod may be adjustable.)
" ,‘ . C. Worm gear--Gear whose teeth resemble the threads on a screw
-
D. Quadrant gear--Device or mechanical part with gear teeth that is\ in
the shape of 1/4 to 1/2 circle
E. Drag link-Rod or link that connects the steering gear to the steer-
able wheels and transmits the steering motion
‘ v F. _ Rack and pinion--Steering mechanism consisting of a bar with teeth on
one face for gearing.with a pinion or spur gear
’ e G ‘ Toe—m -Adjustment of the steerable wheels so that they are closer
together at the front than they are at the rear
H. Caster-Adjustment of the steerable wheeis so that they tend to remain
in the straight ahead position
I Camber- Ad}ustment of the’ wheels so that they are closer at the bottom
! than at the top .

I, Components of frant axle assembly {Transparency 1)
. s . . |
.A.  Axle main member

-
: B.  Steering knuckles )
C. Tierod - ) -
D Pivot pin ' o ) >
E. Tierodend N
‘ F.  Draglink arm (steering arm) ‘ ‘ .
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'\‘ .‘
V.
VI,

) INFORMATION SHEET | .
Types of steering mechanisms (Transparency 2) . R )
A.  Worm and pin - - ' X T T ’
‘ N B . . w: . gt
B. ° Quadrant gear o e ’ . L .
€. Cam e - , ‘ ) . )
e . ' R s —;.,’ .. K y s
D. . Directlink o T e T .
e ' . L e o
E. - Rack and pinion . LY P ; ‘
L. b . : % ) .. %~

Major components of cam and.pin steering gear (Transparency:3)

. i 3 . ’ ) .
A.  Steering wheel (/\ . AT
~ . N : 4 . . . \‘.:j;.
B. ,Steanu?_shaft ' . L o . L
C. Steering gear housing ' . . ) e -
[ - ‘ - oy »
o . 0 ’ : ) . ) . ¢ - 3
D. Bearings : ) o
: ﬂ. . e ’ -
N ’ . ‘. * ‘?"_‘E
E{. Adjustable end cap ’ ’ N - >
. % $o. 4 . Lo ,?_, %
. s Y e 4 s 'r - * K-y SN Y
F. * Steeringarm« - - . , s , ’ ew o
. ' ’ - o »
G.  Cam follower pin and locknut . ) .. L
- . - o
H.  Drag link 2 . , :
-t+ - Drag link end ! . . .
R o . N L ) ~
Types of wheel bearings and maintenance requirements (Tramsparency 4) L
A.  Bushings--Lube regularly with engine oil - s R S
1Y
B. Ball bearings--Pack periodically with grease )
C.. Roller bearings-Pack periodically with grease - ' Co -
Front end alignment (Transparency 5) T
- A, Casterand camber . ‘-, . - g \ 7 .
1. Preset ' ‘ <2 o AN
. )' — w » -
2. Not adjustable - s s
N A
v 1 . .
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d " -1. Adjustable )
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- - Pivot Pin
Axle- Main Member
.Steering
Knuckle (L)
-
L}
Ball Joint . :
. Tie Rod End
.1' ;;., ' ~
’ L4 N .
b \ \ - %‘ R . S [ 4
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° | ~ Steering. Mechanism '|'YI“.*"{j

& 0@}
Cam 3
S .
S Quadrant
S Gear:

o &= - Rack and Pinion

o Q adrant Gear | e
:EC u\ o \%‘ ™2

o Y °




‘ ~ ";S"teéring' Géar Components

- |
} B 4
’
Steering Wheel
Steering Shaft
¢
A @ Steering Gear Housing -

Bearings

Steering Arm ; 0@:}4
; ° é’:}@
\. ' o @ .

Adjustable End Fap

_—
l*' g

‘éam Follower . TS
' Screw am? Lock Nut < W
. l )
. ¢ .
/

a

. . Drag Link End”™~

Drag Link




LG- 15-F

kH
Sy
t !
LS
-
&) . . .
,,
-
-
&~ .
’ - ] -
. .
. - .

Roller Bearing

I

e ﬁ\ . »‘ | ‘ 0 . 279 . o ¢
CERIC - SRR | ™4




1

|

| Alighmgni

Froht of ’Tractor

)
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[

=

Toe—in is correct when distance ‘B’ is 1/8" inch less than

distance ‘A’ wittnboth measurements taken at hub height.
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FRONT AXLES AND STEERING
"UNIT | ,

- > * '3

JOB SHEET #1--DISASSEMBLE, INSPECT, AND REASSEMBLE FRONT

AXLE AND ADJUST TOE-IN -, [
EN 4 -
Tools and materials - T ” )
) 4
A.  Hand tool assortment. '
4
B.  Tape measure i - ' -,
‘C.  Wood blocks - A \ L - P
D.  Muitipurpose grease !
’ . te e ' .o » hl
E.-- Appropriate service manual P IR P |
F."  Tie rod end removing tool (pickle fork] . \
Procedure . o i © el s
¢ . . . “
A Disconnect spark plug wire and connect to ground
'B.  Block up front of tractor with wood blocks so that front wheels do not
touch the gtound . A N
- 3] ‘a o R -
C. Remove cotter pins or axle nuts and front wheels
D. Disconnect drag Iinlg - . . N
E. Hemove tie rod o "o
F. Remove steering knuckles .according “to mstructlons m appropriate
> service manual
G. , Remove axle main member pivot pin S
H. = yRemove axle main member
l. Inspect axle pivot pin and pivot bushing for wear and replace, if neces-
sary . ) - - w2 .=
> . ' . \':-’ L)
4 inspect steering knuckles and bushmgs for wear and replace, if néc-
essary
K. Inspect tie rod and drag link ends for excessive play~ . N
L. Inspect front wheel bushings or bearings for excessive w'gar
M.  Repack front wheel bearings with multipurpose grease - a
- ' . .
N.  Position axle main member under chasses anglinstall pivot pin L e

o \ AE \



i . ; A 7 d’ - ‘ . ? : ) <3 “ a3 s S . . ,
| ' JOB SHEET #1 .

0. Install and secure steering knuckles according to istructions in service
“  u - manual

3
s

- . . - (NOTE: Be sure:to lube axle pivot apd steering knuckles on assembly.)

hod © . Enl o < . < o
- L]

. Py d

. P, Install tie rod

LY

o

Connect drag \ink - : .

Install front wheels and .secure according to instructions,in service
mangal

ad

-

“~

‘o

- Remove blocks and lower vehicle to the‘grofmd

. ‘ N - > © ~ - -~ . 1\

Adjust toe-in by adjusting length af the tie rod (Figure ‘D

-

. .

" FIGURE 1

.. Toe-in is correct when distance ''B" is
1/8-inch less than distance "A'" with both .
measurements ‘taken at hub height - :

2
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_ | FRONT AXLES AND STEERING ;
' UNIT | .

L d

JOB SHEET #2--REMOVE, DISASSEMBLE, INSPECT, ASSEMBLE,

AND REINSTALL STEERING GEAR
1. Tools and materials
- - A. ' Hand tool assortmént .
B. Multipurpose grease ;.
- . C. Appropriate service manual
‘ 1. Procedure
- e - ) (;\IO:T.E: Con;ult appropriate service manual for the exact step-t')y:step oper- ¥ ,/
) ations for the vehicle you are working on.) ‘ .
- A Di.;.éonnect' drag link at.steering gear ’ / /
. - ) . B. . Remové steering wheel. ’
. ~C " ‘Remove s:teer'ing gear / ﬂ
.o a “ | \‘(N'dTé'::‘Consult appr'opriate service manual for the éxact proc'eduref.)l
i "‘ ) ) 0 ; ;G' D. Disgs%”emble ste:ering gear ( T 1 ’ 7 ‘
\ (»NOTE:'ConsuI% app:opriat(; service mqnuallet')r the ex;(;t prbcedu'res;) ;
. E. Arrange parjts.'m order upon disassembl.y ) .. ‘ :'» . . !
ot F. Inspect B_earings and bearing su.rfgces f:)r excessive \;vear-. ’ :t 1
G. +tnspect cam and pin or gear téeth for excedsive vo;e;:r " ‘; . '
’ . - H Inspec;t steeriag‘;haft'for bent co\nditidns B : ‘ ‘ ." .
I Clean parts and arralnge for rehssemsly ) !
- 7 n - S Pack steering gear bearings with grease or Iube.bearing su}féézes
K. Assem’ble steering gear
‘4 N .
. (NOTE: Consult.appropriate manual for correct procedure.) ‘ '
. L. Adjust ;teering géar, ff necessary . d
M. Install steering gear . ' I .
‘ T (NOTE: Consult ap:)mpriate service manual for “correct procedure'.‘) / .
o ' . : ’
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# JOB SHEET #2 o

' i
4 )

- N.. Install steering wheel ‘

0. Connect drag link to steering gear

* *P. © Operate steering from stop to stop to check operation

. "
-~
. ‘ .
0
I}
-~ ' - 1
.
. %
.
« .
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b >
A
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. FRONT AXLES AND STEERING v
<.I' _ : ) UNIT ‘
: 4
. NAME

TEST

1. Match the terms on the right to the correct definitions.

a. Rod that connects the steerable 1. Rack and
wheels and insures that they remain pinion
s parallel .
2. Worm
b. Dewce or mechanical part with gear - gear
teeth that is in the shape of 1/4 to.
i 7 . 1/2 circle s 3. . Steering
. ‘ . . \ knuckle
, ‘ c. Ad}ustmqnt of the steerable wheels
N so that they are closer together at 4, Caster
° : e the front than they are at the rear X .
. R o ' " . . B Toein

d. Rod or link that, connects the
steering gear to the steerable wheels 6. Tierod
and transmits the steering ‘motion ,

' . . “ 7.  ‘Quadrant -
’ ‘ e.” ' Pivoting member of the steering . > gear ;

L "linkage to which the wheels are ~

attached ’ 8.  Camber

f. Gear whose teeth resemble the 9. —Drag~|ink" ‘
threads on a screw ) :

g.  Steering mechanism consisting of a ‘ N .
- bir with teeth on one face for
% ) gearing with a pinion or spar gear ..

it

. h.  Adjustment of the wheels so that
' . ' they are closer at the bottom than
LI e 7 atthetop

e o * .Adjustment of the steerable wheels ‘
et : _so that they tend to remain in_the
. o Gt s,  straight ahead Posuton




T 4F o

i - .
{ L4
f”
\
2. Name the six major components of a front axie aqs&mbly, -
\ ‘a
/ . b. .
c. :
L) - »
d. \
4L —> s' 3 Tt ey o ceme oA s . > ™ om e - > — a2 2 -~ T j‘ - = 3 . Ta v o B Bl

" - N .
e -
d -

f. . ?
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\ R . ' | . '
' ' 4, \ Name the nine ma‘jqr‘cgmpcnents of a cam and pin steering gear. . ' .
. a. ) ' ‘ -
. - . N N N \
b. + .
' . v o e
Al ° . - - __’: .
d e ’ P ) BN
N > 2 , .y . . [N
‘ e’ . . .o S
- 7 o ‘ * - I M
- g‘ ' /’/ A ' ‘; . ' .
‘ ‘ o o . . ‘ * ) : o
c ’ ' 5 v ' v N .A N ) .
5. Match the types of wheel bearmgs on the rrght to the correct mamtenance re- ]
d quitements. . ° . . , : . o
\ ‘ ! a. Pack periodically with grease _ " \ 1. - BaII bearings '
- [ -~ hE . - ‘»: . : . :
‘\ b. Lube regulaety, with engine oil - - T2 Bushings , |
. : 3. - Roller bearings
.v " 6.  Discussfront end alignment. - C : I ,
\ " - ’ . P . ‘ ' *
! 3
. L . . . \*
3 . fox . 5
, % \
/ i
v 2 i \
? £ .
¥- . .
ot \N
\ ' . ‘ ’ ) P 4
‘ _ 7. Demonstrate the ability to:
- .o a. . Drsassemble inspect, and reassemble front axle and adjust toe-in. .
. !
f . 4 J e
R X Remove dlsassemblg msp&t assemble, and remstall steermg gear. :
3 : 7.
. ) ;" Nt (NOTE‘ If these actrvmes have not been acc0mp|‘shed prior to the test, ask ’
. \ te \(our mstl‘uctor when they shQuId be comp(eted )

! A '
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p- 3 . FRONT AXLES AND STEERING
. ' o “UNIT | L
.o - ’ ANSWERS TO TEST
/ - X . ) '
- 1. a ’6 . f. 2
. b 7 \ g 1
J ¢ ‘5 ~ h 8 | .
4 S e g
v e, 3 ‘
2. a. Axie main membér' :

b.’ Steering knuckles

c. Tie rod , . )
d ' d. 'P_ivot pin. ) ) ’
S e.  Tierod ead
L ‘ f. D'rga\gjiﬁkarm'(steering ar-m) | )
\ f 3. a  Directlink o

b.  Worm afd pin

N c. Cam . ) L e
d.” Rack and pinion T
e. ~ Quadrant gear | o
4. ‘ a-° ~$te'ering \'Nheel .
) Y b. Steeﬁng shaft .
N - c. Steering gear Dousing . : : ‘
' d. Bearings ' ' -
' N e: -Adjustable end cap ]
. f,  Steering arm ‘ ' . ' .
‘ g Cam fc;llower pin and locknut .
o .

“ERIC : - ok ’




. . - . . .'

h. Drag link . ( °, ‘ .

i. - Draglink er;d , ,

. ¢ .
5. a 1,3 )
b. 2 . ) ' >
T 6 Discussion‘sh0uld include: i : ~
N - a  Caster and camber - . o .

- e : 1) Preset

2) Not adjustable

., - ’
- b. Toein
1) Adijustable -
\._ »
2)  Wheels 1/8 " closer together at front than at rear  * : ’
3) Measurement taken hub high between inside edges of whe#ls \
7. Performance skills evaluatgd to the satisfaction of the instructor )
» , e
. )
N <
/
. , / .
. . ’




. EQUIPMENT DRIVES ’ g
' UNIT | )

UNIT OBJECTIVE

After completion of this unit, the student should be able to select the types of equipment

. drives and list the uses of each type. The student should also be able to perfor‘n services and
-repair on the equipment drives. This knowledge will be evidenced through demonstration ’
and by scoring eighty-five percent on the’unit test.

/

/
SPECIFIC OBJECTIVES

| After completion of this unit, the stuz/ent should be able to: ¢

1. » Match terms associated with equipment drives to the correct definitions.

. . . ~-~2. Select the types o} qu;pment drivgs. ' ) )
3.  List typical uses of'e%ch type of equipment drive. :
5 4." Identify the types of PTO clutches. - .
‘ ‘ i 5. List two types of To power transmitting devices. A (
6. Describe the opegration of PTO clutches. . .
7.  List three drive chain siz; classifications. .
. . 8. Describe the op.eratTon of hydraulic motor equipment drives.
’ 9. Match. cgmmon types of belt fai'lur.es to their causes.
) 10. Demonstrate the ability to: '
a. Ins;pect, replace, and adjust a drive belt. .
. T op. e Remo\e, service, and replace a drive chain. - ’
) C. Remove, test, and replace an electromagnetic PTO clutch. -
~ . “*d.  Disassemble and reassemblé a I;TO shaft universal joint.

.
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. . . : ' ~EOU|P‘MENT DRIVES - '
. L * UNIT e
~— : . . . -
' ' SU/G}E.STED ACTIVITIES
* I . Instructor: £ - ; ! *
t A. Provide student with objective sheet. . !
‘ B. Provide student with information and job' sheets. C
: C.  Make transparencies. . - ‘
. D Diséuss unit and specific ob'iectives. .
: . N . E. Discuss information shéet.

-

F. - Demonstrate and discuss the procedures outlined in the (1'6b sheets.

' o G. Take a field trip to a shop specializing in repair of grounds keeping
equipment to illustrate all types of equipment.

’ ' H.  Give test. \ y

[ X

. I, Studdht:
A. Read objective sheet.
;7 B,  Study information sheet. ) .

C.., Complete job sheets.

D. «&Jake test. . ’
N ) B
o INSTRUCTIONAL MRTERIAI._S . f—
. - ok Includ.ed in this unit: "
. A. Obijective sheet . ] ,
' B.  Information sheet - . v )
J ‘- C.  Transparency mastegs . )

| \ t.  TM 1-Equipment Drive Types T /" ) )

' . - 20 ™ 2-Equipment Drive Types (Continued) N . AN

. 3 TM3-PTO Clutches ° ' SR




)
/

4G

e P P T PR PR RS
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o S EQUIPMENT DRIVES ¢ ) !
) T UNIT I .
. ) INI:ORMATION SHEET 4
o . S . EY , -
’ ~ d J R . B ) °
. sy Yerms and definitions .. .
: ’ . A.. Power take off (PTO)--Source of power to operate equipment attached
W -7 to the tractor .
. C. B.  Field coil-Coil of an eIectromagnet which produces the magnetic¢_ freld
- . ) . when-current i passed through it .
. 3 v .
': ) ‘ . L Cr  Universal 10|nt (U- 10|nt) Couplmg device. capable of transmuttrng rota-- ..
o . tion between two shafts not in direct alignment ) - y
I . . - = *e S . T - \
- s, . . -
T ST D. Pitch- Measurement from cente.r to center of pins of drive chajn < v T g"
. N AN . - "
- - E. ’ Elecfromagn'et -Core of magnetuc materral surrounded by a¢oil of wire- .
.y . . .. thr-ough wHith an e1ectr|cal curren;..ns passed t,o- magnetnze fhe core, . -7,
. = A vl .o :
RO o - F. W|dth--Measuremerrt ‘between msfaes of mner,plates of dﬂve cham e
AT 1. .Type's of equrpment,dnyes (fransp-a.rencres Pand ‘2) . R S
) », .‘.'.‘» - . ' ‘: .:". .3 13 B ' ’ 6- ! ‘.”‘ ’ - *
. . - .. . | . " o - te- - . - -
A S eha‘.dai_. PO ‘ _ :
L, o T . . C. PTOshift - ..U D e . T
. - T . e ' . ~e ., ’ ¥ . . .
*.0 . 7. g% " D. Grounddrive . P S . L
- . i " . ° L * L 3 ‘ . - o» . x
- . ‘E.”" Hydraulicmotor , . © <" 7 '
- & e hd ot *
o - . F.:  Electric‘motor S , . .
.- M. - Typical'GSes of tilpeshof equipment drives (Transparencies 1and 2} ' , -
t: - * A.  Belt \l T
1. Mower .
- . <t L >
- *. .. 2.  Sprayer -
oL : . B. ' Chain )
- : - e . . .
- - 1. Snow throwers '
. _ - ' . N \
: v 2. Walk-behind.tillers »
o ' - ' -
. . | . .-
© . . e ¢y .
. . . .“ . . [ & V) 1
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. INFORMATION SHEET ' -
- - S '. ‘ . ) . - :‘ . ‘- ) )

- . .
°

- .“C.. PTO shaft . )

T ' 1. -Thatchers i , : )
. . - 7 LT
: 2. Trdctor mounted tillers . . : )

D. ° Ground dfive ’ . . . . .

- . » -
. LA - . - ..
. / ». o

’ $ .. 1. Seed'spreader " .. R ) .
. . . . - .. > T s~ .
-, “ .« ., ‘2. Reel type howers . oo . P L - ) P
‘ ) . . .‘ . ,,v-' - " l:" .. . -' . N ‘; =uh’- .
; © E Hydréullc motor--Mowers © - M T T 4
- - ¢ - . - .. LIS 1 _) N s,
. . } Lt " . ] - - . - . hd a " N . T
- . . N < £ N e 4 » -
R . -Electrlemotor--Mowexs . B R T T I ’
R - R . . . - ’ P3 5", ”"' LE2 <
. .- .. . . - te » ..‘ = e e ¢ - v v, . - "‘
g P A P H Nl [ed - . - . « PN
A L 'S Typefo'f PTO cIutches(Transparéney 3) S S A
« o . -~ L . T
\ 0 LR ". - ~. - : H /.‘ " v “
. . ' A Manuaf - T - e R .
bl s . " - - -t -” &
! -" ﬂ- - : _— o A - o " ,.’Mu P
L P r . . . ¢ P ., "
T L SR F Sprlngactlvated. > vt T e
. < - . [ .o * » t e PR
'_ - o ° -~ Q. R . P ° ‘v N
» -t . 4 . . Y
SAREEE T . v L2 Lever’actlvated' S e S
.' .. . —r - - : - .. - .. r- . . :‘” ;t
. - y R BN [

. Lo . . . . »
s - . § Electrormgnetnc P '
- ‘4 "' ) - ¢ - ”»

4 . .
T -t TV " 'T»ypes of PTO ptygr transmftxmg devices (Transparency 4) .- . -
‘ * .. *\‘ v l' e - - - " R : *
P Y v e A - A shaft ‘ .. N P ': = ’ ! ’ [P ! a: -
’ - . . ¢ N SN

. ) S (NOTE The shaft type may be used elther wn’(h a U- -joint or a right
< afyle drive.) .

, -B. Belt ¢ e )

Vi Operatiort of PTO clutches ‘ : '

-

»

- " 1N
»

A.  Spring activated manual clutch

-
£

1. Spring tension keeps clutch engaged
. y

-2 Operator overrides spring tension to disengage clutch
h

8. Lever activated manual clutch

N

1. Engagement pressure maintained by pressure exerted by position

of clutch mechanism

"

Operator relieves tension on clutch mechanism to disengage clutch

3

'n\
4

‘N . | ' / ' v
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-~ Ty ’ ) K . ! ’ ’ ’ . v * - ‘o .
. ‘ -~ - * ..‘ h A
= C. EleqtromagnetlchL&eh REEEES oo e :
e, ’ ;1:‘"’“* SR " - ‘
. . . - 1. Electrlc current passmg through tield conl creates strong mag-
> . AN : " nitie field . L. '._h"‘..
' . ; A - L oee 2. Strqngmagnetac ﬂeld holds clutch® ha's in.close comact
‘. .- . - R R >

P ce LTt g" 3. Operator’controls electric” curre;\t to_field conl S,
... ‘ {'} P . . - A
. - v oa V1. Dﬁve am snze«chsst”'flcatiqns*(Trans drehcy 5Y M - PR 3/

\ A - .
w ° L ~ ., ¢ . { c—— ’s o < : - . “' .
- -~ & - . 7 f‘ - v 3 . ] . ® o .'. “ r

s 5 = cw L, A thch‘ A ST & -.

'. .“. -, ¥ M . t * “; ._7- o ‘ Sae " ) ’ ‘J- v" . * - : P % - - n‘.‘: :
S 3 LA . v, 4 * * » - LI I - [2 s !'..'
T *B. - Wrdth . Ao .._' ~, - ]

- :“‘ . -:" - i - . T -“‘ M ’ - " ) -~ "
P -~ G" RpHer dtamete'c* _ L . .

- YA < . . st - v e o
: LA Coewvn, Operatib% qf hyd[aullcmotor equlpment dnve,s (T,ran?parency 6)
l“ 'L_ ‘-." v, . . ’, . o .
T L. T AL 'Trat:to; engme drives hydraulic pump to pressurize flu-rd
g0 oL e = .

- \ . mounted on equipment AN .
. -,
C Fluid operates hydraul!c motor to power equipment
' IX. Common types' (;f belt failures and. causes (Transparency '7)
. . A.  Belt flip-over - , i
) _ 1. Improper pulley alignment
: , 2. Excessive belt speed / |
. O ,,.‘ B. 'Edge cord bréakage--lmpropér pulley‘alignment \
- ' C . éxcessive wear on top edge only--Rough pulley surfaces '
- D. .Excessive.glaze or baking of sides--I nsufficient tension
E. Uneven belt wear on om;'sideulmp’roper pulley alignment
\f . F.  Belt disi%tegration--Excessive' belt speed
‘ G.  Cracks between cogs--E xcessive age
- ’ ' -

!,', . ST et B." Pressurized flund flows through flexible hoses to hydraulic motor

|
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. Electric Motor
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Clutch Rod— .
‘ ) Return Spring
Manual . / '
-~ Adjustor Trunnion—_ A ’ . B
| - &’ Bearmg Race )
&/ @}@9&@@}
/ .
Wire to Yoke ' ‘ Bearing
‘Instrument Panel - . ] % Cluteh Housin
Control Switch - o g .

" Clutch Plate ‘ |
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A

". Enlarged View of Chain Const,ructiz)n, o

, Width  Roller Diameter . Chain Driving Direction -
. - . )" '

Chain Joint Clip ¥

. Instail the'Drive Claain-Master Link Clip with the Closed
End Facing the®brmal Direction of Chain Rotation.
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= . High Pressure Oil .
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- - Belt Failures and Causes

\ ' . / | . " A4 . ) . ~

| A Bt Flip-over — - 1. Improper Pulley Alignment
oy \ 2. Excessive Belt Speed
B, Edge Cord Breakage < - 1. Improper Pulléy Alignment
‘ ) ' ' " - ) o . " h
C. E;(cessive Wear Only on Top Edge — S | Rough Pulley Surfaces .

- D. Extessive Glaze or Baking of Sides 1. Insufficient Tension
Al A
« o
E. Uneven Belt Wear on One Side— ‘ — 1. Improper Pulley Alignment
F. Belt Disintegration _ — }hExcessive Belt Speed
‘4 \ J - | -

" 1. Excessive Age

6. Cracks Between Cogs- —

91Z-91
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' ' A EQUIPMENT DRIVES »
UNIT | . o

JOB SHEET #1--INSPECT, REPLACE, AND ADJUST A DRIVE BELT

’ -

» -~

R . Tools and materials «
- A.  Hand tool assortment

- B.  Appropriate service manual

' Il. * Procedure }
. (NOTE: Consult appropriate manual for e/act procedure for the make and
modél of eugigment you are workmg on.) R

¥
A, Disconnect spagk plug wire and connect to ground

s . B. - Remove belt guards and shields, as necessary

C.  Release belt tewsioning devices

§

D. ° Remove PTO belt " ;

. < " (NOTE: Never pry belts ovgr edge of pulley. Thls may break belt cords‘
- ) and shorten the belt life.)’ g . .
) E. Inspect belt for swells or lumps, breaks, and broken cords T
' ﬂ o ’ ’F. lnspect drive pulleys for damage, excesslve wear, and alignment and
’ replace, if necessary (Figure 1)
. g )
FIGURE 1
Bent Sidewaht

-

Sidewalls Dished Out

’ ' * + Chipped Sidewall

® . |




JOB SHEET #1

. . T
G. Inspect idler springs an{j replace if stretched or damaged

‘W, Install drivebelt -
' 7 ) - »
(NOTE: If new belt is installed, be sure to use recommended V-belts of *

the proper length.)

e L Adjust belt tension to manufacturer’s specifications
\

- v -

¢ (NQY E: More belts fail from undertension than from overtension. ‘Lo'ose
’ belts slip, heat, and burn, causing premature failure. Excessive belt
tension stretches and vsfeakens belts.)

)
.

/ : .
J. Connect battery
! - ~ ‘ 2

. K.  Start engine afld test operation\of belt drive

4
o F 2 &
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* EQUIPMENT DRIVES
. UNIT | ) :
. JOB SHEET #2-REMOVE, SERVICE, AND REPLACE A DRIVE CHAIN T
l. . ’#Io.ols and ;naterials .- \ . ‘
) ‘ A.  Hand tool assortment
) B. 5 Appropriate service manual
. C. * Commercial chain grease
\ B. Cleaning solvent
’ E Cleaning pan .
S . Procedure - ‘ )
W \ (l\{OTE: Consult appropriate service manual for exact proéedure for make and
‘model 6f equipment you are working on.) .
: . . A. Disconnect sparf plug wire and connect to ground
Q. B _Remove chain guards or housings
o] Locate and r:a'move drive chain master link . “
*.. D: Bemove drive chain -
¢ E I\nq)ect chain sprackets fof wear and da\r'ﬁage (Figure 1) ,
) " FIGURE 2 ;
Damaged Sprocket Teet;\
)

-




- JOBSHEET#2

M- & < e '-‘.,_

i Check drive cham for excesswe wear and stretch

L1 Lay the c'haln on a flat s(lrface arié stretch it to its full length ‘

and measure |t . . . , o !
2 Compress the cham as short as possible without bendrng or k,;nk
-+ ing the chain M measure it .

3. ' Subtract the shortened length fro;n‘ the stretched length; the
difference is that amount of stretch
(NOTE: The rule ¢f thumb is there should not be more than 1/4
inch of stretch per foot of chain )

@
]

&

Example: ) A 4 foot chain should not have a stretch of more than

1 mch in length -
.G. ’Soal'< and wash chain thotoughly in a p.aftof cleaning solvent . =
" (CAUTION: Do not use gasoline.) ) - L
H. * Dry solvent from cham i ) -
I Treat ‘chain with commercial chain grease according ‘to instructions /\ ‘

included with the grease

.
¢

(NOTE: Follow manufacturer's recommendations on lubrication.)

J. Install drive chain

K: Install chain lguar‘as‘or\ housihgs \
. L. Connect battery, if applicable
v M.- Start engine and test operation of chain drive ‘,. P

w‘)




g EQUIPMENT DRIVES :
' ‘ UNITY - ' o

JOB SHEET #3--REMOVE, TEST, AND REPLACE AN ELECTROMAGNETIC
. * PTO CLUTCH

- . -

i 04

- I Tools and materials

A.  Hand tool assortment
< B. Voltrpeter
- C. . Ohmmeter

D. Torque wrench V4

' i - “ .
1. Procedure . '
’ (NOTE: Consult appropriatehservicé manual for fxact procedure for the make
. _ and model of equipment you are working on.)x .
A. Disconnect clutch wire
B.  Remove retainingbolt . .
- / - e
‘ . C. Remove clutch from shaft using recommended puller
' D Test voltage at clutch \
", ‘ 1. Connect bne lead of voltmeter to clutch wire
2, Connect the other lead to ground according to battery polarity
.o ' . ' Example: If battefy is.negative (-) ground, corinect negative
(-) voitmeter lead to ground and the positive (+) lead
, to the clutch wire. Reverse the connections if battery
328 polarity is reversed-
E.  Turnon ignition and activate PTO ! ’
(NOTE: Voltage should be same as battery. |f reading is zero (0), check :
for a broken wire or.bad switch. If voltage is between zero (0} and rated  *
. battery voltage, check for poor connection or weak battery.)
f.  Calibrate the ohmmeter . O 4

-
G.  Test continuity of field coil with ohmmeter ' .

;e .
1. . Connect one lead of ohmmeter ® wire on clutch -

LY

- 1 -
2. Connect the other lead to the clutghhub

" finity (00), field coil is defective and should be replaced.)

4

‘ ‘ ‘ (NOTE: Ohmmeter reading shoulhd be zero (0). If reading is in-

3.9



JOB SHEET #3

N

.

Rotate clutéh assembly rapidly and listen for rough or damaged bear-

ings ! .,

Install clutchon PTO shaft
Install retairfing bolt and torque to specificétions

Con

Start engine and test operation of electromagnetic PTO cldtch

: S

v
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. . EQUIPMENT DRIVES ! I
, : Q : UNIT I+ - ,
JOB SHEET #4--DISASSEMBLE AND REASSEMBLE (
. A PTO SHAFT UNIVERSAL JOINT
= . 1[4 ’ff

Hand tgol asso'rtr.hent

Multipurposg grease

Vise jaw pro'tgctors

° * . D. Brass; drift punch .
.f. . 1. Procedure .
, A. :Remove PTO shaft . ‘A c L
- B. e Place U-joint yokas@a vise - ' o
(NOTE: Use vise jaw protector togprevent scoring the macﬁined surfaces
of the U-joint.) -
. C. - Release pressure against snap.rings by tapping sharply on bearing cups
with brass drift punch (Figure 1)
. . a *
FIGURE 1 - . . :
/
‘ . .
- : s “ / .
P R
. ,
12

Brass Vise Jaw Pyotector
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JOB SHEET #4
. D. Remove snapring
1. Remove external snap ring with pliers ('Figure 2)e
FIGURE 2 :

-

2. " Remove linternal snap ring with hammer and pin punch, (Figures 3
~ and 4)

R

.y ’ FIGURE 3

\
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t JOB SHEET #4
-~ F‘ N '
FIGURE 4 ~ e
Internal §nap Ring ) .
.oE '
1 ~
E. Remove remaining snap rings as in step D \) ;
e N \ AR N -~

~

F. Adjust vise so that vertical yoke passes freely between jaws but *
Morizontal yoke rests on top of jaws BEEE BN
L 3

G. Remove one bearing cﬁp partially by striking yoke with soft face
harmtmer until upper fork bottoms against U-joint cross (Figure 5) LAY
' (NOTE: Bearing cup will extend above upper fork.) - 4
, -
FIGURE 5 . ,
Bearing Cup .
- » v

(CAUTION: Use plastic leather rubber or lead hammer. Steel hammers
will damage the yoke and cause steel chips to fly off.)

\
LN

313 .
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' 0 JOBSHEET #4 - .
-~ N + | '
T b H.  Clamp the partially removed bearing cup in.the vise (Figure 6) s .
¢ s R ) T .
FIGURE 6 N
. * (': i !,
L} . ) Y
‘ ¥ . , “
’ Lead Hammer
¢ . . N
~ / '\L\ ‘ ' .
‘ ! :{'v ’f; -~ 4
s . ' o
* * . . ’ .0
. : 4 N ‘ . .
" S oL Strike the yoke with a soft face hammer to drive the yoke off of the <
) bearingcup ' v ’ ) ‘
- J. Remove beéring cup .on opposite side of yoke by repeatihg steps G"
. through | ’ '
/ K. * Remove_cross by swinging one end of cross out of yoke and lifting :
cross offf of yoke (Figure 7) ) . A ,
. FIGURE 7 _ K o
L] . ) l)
' a 7 .r ¢
R
, | 4
. A4 .
~ B - ' - !
1 1 M ; 3 4 AI

»
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: . JOB SHEET #4 ; c.
4 /‘N - . . .'T’ - Ve .
) Plate. U- -joint cross on open vise and remove remammg bearing cups by ' b
. . repeating steps G through4{Figure 8] ) :
FIGURE 8 T ‘ T
-
0
. v
M. ® 'Giean and inspect needle bearings and. bear’fﬁg cups for wear and damage .
’ . ¥ o
*« N. Pack needle bearings and beanng cups wrth multipurpose grease (Fugure -
%, N 9) s . . . : > o :
’ ‘. - K] 1 ' . o~ A . ) [} : 1 -
° . FIGURES . " . ' . )
. he ,
. . - Multipntrpose Grease
N -
. e T ,'_\ . .
% ’H .
IS L]
. < . : t . ' . ‘\
° 3 1 5 . ‘ ~
[ ‘ e . L] M -
L, . ” . . . ]



o( . JOB SHEET #4
A

. ) .
»0. Rest yoke on flat surface and partially install bearing cup in one fqrk by
tapping lightly with soft hammer (Figure 10)

FIGURE 10

R 4 ’ -~
~'P. - Install grease seal and retainer on one of the cross arms (Figure 11)

FIGUéE .1 ' COO+—— Seal Retainer

‘Q.  Clamp yoke in vise with partially installed bearing cup on bottom

R. Insert U-joint cross into top fork opening and swing lower end of cross in
i and insert into-partially installed bearing fork (Figure 12)

I

Fl E 12
FIGURET2
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\ P
-JOB SHEET #4, ¢ , < )
. " . ) L
S, Place seal and retainer on opposite cross arm through hole in yoke
: fork . ) :
T. Install second beari}ig cup and press both cups flush with outer sur-
¢ . face ofyoke (Figure 13)
FIGURE 13 . ' V' .
A T T .

S’

ot
i
!

. e

) Beating Cup |
, ’ b . . °

-9

U. ' Drive Bearing cups below the sriap ring groove using a drift punch {Figure
14) .

/’ ¢ ’ !

(NOTE: If difficuliy is experienced exposing snap ring groove it is
possible that a needle bearing has fallen into the bottom of one of -
the cups. Remove and inspect.)

FIGURE 14




: . JOB SHEET #4
V.  Ihstall snap rings
"1, Install external type sﬁap ring with pliers (Figure 15) ,
. FIGURE 15 >

4

FIGURE 16

a

2. Install internal type snap rings with hammer (Figure 16)

7

Internal Snap Ringo
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JOB SHEET #4

4

Instéll remaining bearing cups by repeating steps O through T
install remaining snap rings by repeating steps U through V

Check universai joint for freedom of movement

W

Y



’ EQUIPMENT DRIVES
UNIT |

o

_TEST a

1. Match the terms on the right to the correct definitions.

a.  Source of power to operate equip- 1. Field coit .

ment attached to the tractor ) . )
, ' . oo o 2. Universal joint
b. Coil of an electromagnet which (U-joint)
produces the magnetic field when : \
current is passed through it 3 Power take .
‘ ) off (PTO)
c. Coupling device capdble of trans- . . ‘
.« mitting rotation between two shafts 4, Electromagnet .
’ not in direct alignment "
, o ‘ : 6. Pitch
d. Measurement from center to center-’
- of pins of drive chairt 6. Width .
e. Core of magnetic material sur-
n rounded by a coil of wire through
which an electriffal current.is passed .
7 to magnetize the core ‘ >

f. ?\deasurement between inside of

, inner plates of drive chain \LIM"/V \[‘ w
. ' . ; e
2. Select the types of equipment drivves by ptacing an "X in tife appropriate blanks.

a. Direct

b. Hydraulic motor

-

c. Belt

d. Pneumatic

hY

* e PTO shaft
'f.  Ground drive , .
9-'/ Gigljnor . . . -

. h. \d'ﬁnin

i.  Electric motor /‘/ . '

320
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3 List one typical use of each type of equipment drive. .

a. Belt-- ®

. - b: Chain-- . !
¢. PTOshaft- . ‘ '\\a

- ) d.  Ground drive- R D - .
L -
e.  Hydraulic motor-- : ] -
¢ ¢ 3

f.  Electric motor--

4 Identify the types of PTO clutches.

a b.
-~ . «:) ’ , ’ N . . .‘
6.  List two types of PTO, power transmitting devices. ) o,
a.
° .
b.

Q :

ERIC 3C1




7.

List three drive chain size classifications.
a.
b.
c.

Describe the operation of hydraulic mqgfor equipment drives.
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9. Match the causes on the right to the correct types of belt failure.

[a. Belt flip-over A J 1.} Insufficient
' ‘ tension
b. Uneven belt wear on one side - .
‘ . ' © 20 Excessive
c.  Cracks between cogs belt speed
d.  Edge cord breakage . 3. Excessive age . )
, e Excessive glazefo—r baking of'sjdes 4, Improper pulley
. alignment

f. Excessive wear on top edge only )
5. Rough pulley
g. Belt disintegration surfaces

10. Demonstrate the ability to:

= a. Inspect, replace, and adjust a drive belt.
’ * _ b Remove, service, and replace a drive chain.
c. Remove, test, and replace an electromagnetic PTO clutch.

L)
-~

d. Disassemble and reaserhble a PTO shaft universal joint.

(NOTE: If these activitijes have not been accomplished prior to the test, ask
your instructgr ¥hen they should be completed.)
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EQUIPMENT DRIVES .
UNIT |
ANSWERS TO TEST
1 a. 3
b. 1 ,
C. 2
v d B .
‘e & " N
f. 6 o
2. b,c,e,f,l:,i o . . ~

3. Anyoneof the following under each section:

i a.  Belt o * “

1) Moyer _ .
2)  Sprayer .

b. Chain
1) Snow throwers v . 2 L

) 2)  Walk-behind tillers | .

c. PTOshaft : ) : €

1) Thatchers . i ) -

2) Tractor mounted tillers

d. . Ground drive

- 1) Seed s;;readér )
. 2)  Reel type mowers
e. Hydraulic motor--Mowers '
f. Electric motor--Mowers
4, a. Electromagnetic )

b. Manual
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y 5. a. Shaft
b. Beft
6. Description should include: *
a. Spring activated manual clutch . Ve
1) Spring tension keeps clutch‘ engaged ' >

2) Operator overrides spring tension to disengage clutch

* b.  Lever activated manual clutch )
1) Engaéemegt p’;éssu're maintained by pressure exerted by positior; of
clutch mechanism
\ 2) Operator relieves tension on clutch mechanism to disengage clutch
c.” Electromagnetic cltﬁch : v
l 1) Electric ‘current ;)assing through “field coil creates strong magnetic
field
2}  Strong magnt;tilc field holds clutch halves in close contact
3) 6perator controls electric current to field coil
7. a. Pitch
) b. Width . .
c.‘ Roller diameter
) ‘8.  Description should include: ‘ ‘ >,
a. Tractor engine drives hydraulic pump to pressurize f‘luid ' .

b. Pressurized fluid flows through flexible hosés to hydraulic motor mounted
on equipment , .

c. Fluid operates hydraulic motor to power equipment

9. a. 2,4 e. 1
b.. 4 f. 5
' ) c. 3 N ) 2 ’

d 4 8 -
10. Performance skills evaluated to the satisfaction of the instructor
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