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Y+ 5.1 THEORY OF OPERATION - \

A ‘block diagram showing the major functional areas of thT E20 will make

&

- “ . - . ~ -

e “. . . . A % ks ) R o
| @ﬂgﬁ-‘ﬂakg_ | LA o
e .I e / ',“r . . S

Light and llft‘ 1rcu1ts are also powered by the power pack bu; rﬁ‘anual

K BWlt hing must be performed to operate these devices:- The 11ni drawn from”~

Iy

the detalled mformatio»n easler to understa.nd. The intercohnecting liges : ’
the manual swit Hing bl kt -
ke twean the blocks show dependency of one area‘on anothe;; and also show the n witcHing block to'the automatic contrdl block re‘pngdents tht‘- con

trol pf all the .
dlrectfon of control. Notice thaf™house vdltage is fed_into the harger, o other manual switches. These include the key, PTOf seat, zyakfﬁ* ﬁk

. \ c.hanged to an appropriate d-c voltage and is then fed th the power pack to reve se, cruise control and the eight switches of the foot pedal speed”

‘ Z rer.'t;xarge the cells. The connectmg line r-eturnmg to the charger indicates c.ont ol. -Afll"Df -these smtches Coetrol funcno.l:ls Of the E20. Detailed bpera-_

L that ‘battery condition is.sampled by th?e sharger to properly méter the - _tion fﬁt'hese sw-ntches is c?vered HT the following pages. ":".

: charging rate. This sampling results in a high tharging rate when the Power . uC'j'.'..eBSful‘troubleshootin‘g of the EZ‘O Elec:Trak tractor requires an
pack is deeplv discharged and a low chargmg rate when the ful Y charged state. ‘ mdeﬁstandi};g. O‘f the performance dnvolved in normal oReraﬁon. Areas that

the service man should become completely famili it | t
is attained. 'I‘l'us ratf change is fully automatic. | N P Y \iar wi h-are ) foot pedal

-
[}

‘speed control,r 2) armature current sensing circuitr and 3) the nise é
The aqceésory.receptacle is W1red directly $o-the power pelck and is shown P a S g Y, ) cruis

control. These areas will be examined individually, but with att i
that- way in Flg\_e 5~A, Acgtually, the power disconnect, fuse FUl, two circuit ‘ 7 I:_ vidually, but with attention
directed to.the overall tractor response. . : .
£ : S : '

F oot Pedal Sgeed Control ‘ !

breakers, and a ghint wire, MS-1, are in this circuit, but are|not consldered

.

essential elements in the block diagram. !

. 3 ACCESSORY The foot pedal speed control i5 basu:all a mechanical device which .
. CHARGER r - R’ECEPTACLE i ¢ -
. I .4actuates switches in an orderly sequé"hce, The switches are actuated as the
; > T = ot
! e L"-r' | pedal is depressed which causes the cam (wedge plate) to slide across tb.e N
1A N
. . \ POWEIR . ' switch buttons. When the pedal is rele%ged the spring loaded cam returns to
L}
e . PACK . its, neutral position. " - . :
) §» ’ K -
. ' ' " The spefd controdl t;ohtamé th:‘ee tynes of swntc.hes , -~ LR
- ' * *
- — 23;22?}1‘: X jm . Single pole-double throw. Usedraas the start switch. It hﬁf two Current
- - (Y -—————— RECEPTACLE ' : . S
. &a.‘rrymg positions. @ '
h ’ - Single pole slnglq throw - Normally open. Used as 1A, 2A, and 3A =
. g . . = T ha
! v ‘&‘_ switches. When achx.ated the switch closes “E,: ' s s
- ks -C HTS ] A -
: MANUAL : LIGH : . . 5 A Z b
LSWITCHING i . Single pole-—smgle throw - Normally closed Used as FWI Fwz, FW3, J.k'
o R : ! -4' .
A ' Bty W s and FW4 switches, When actuated the switch opens. g =
/ ' - - Locate each of these switches 'in the schematics and note thzrt they are
. | LIFT ) T
4 . ] ‘ _ {shown in ti‘nexr unactuated .position. . . o :
. ¢ o, -~ - \ J . . r ’
! Note: This drawihg not for Troubleshooting. See pages 5-13 through As th “speed cohtrol pedal im dquessed the svnhches are a.ctuated in the
) 5-26 and Fﬂgures 5-1 through 5-17 for Tro;bleshootlng R following drder: : .: ey : . - . LN L
¢ . ! e ) Ay - » ot ¢ - ' :
‘ ’ . - Figure 5-A. E20 Block Diagram . \ - . . . ~ . L f - . o
- oy . ¢
~ ® 5 I \ J
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-1. Start sw1tch o o .
2. 1A switch o~ '.': B . ‘ N .
3. 2A switch . o
o 4. 3A sw1tc?=¥ ‘;ﬂ“r\ p R '
A ; a . o
-.—_.’5._‘FW13w1tch.? : T N
o < & FWZsﬁﬁ.tch‘ "y : _— . N
. 7 FW3ewitch - 2 i
;‘g& & FW_:‘& switch f- |

‘ E Once any switch is actuated, it is held actuated in al}- the following B_peed
c‘ontrol positions. Asg the pedal is rel-eased the Bw1tche5 are released in the
gcverse sequence of then‘ actuation. For example,' if the tractor were being
"bpereﬂ:ed in the fourth forward speed, - -abbreviated- SC4 the Start, 1A, 2A,

,‘ana% switches would all be actuated. .

Fil

. . L)
. ‘ -

PTO : T

= - . -

For instruction pﬁrposes, let's consider the PTO cir cuit simplified in

- -

3 »
Figure 5-B. KEY SWITCH

OFF
BN

POWER R e AN
DISCONNECT . -

O—
{
]
vt
-
-{
Z

r

PTO

‘|‘|,‘H1

SWITCH
. 0N=-=..
' POWER ' PTO . -
PACK: | RTN
._—_-_ - PTO . —"]‘- n Bu
-—. w~ . RECEPTACLE

- |
1
1

“SEAT SWITCH -~
Note: "I‘hla drawing not for troublcuhooting Sce pages 5- 13 through
. 52206 and Figurce 5-1 through 5-17 for troubleahooting.
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Figure 5-B. E20 PTO Circﬁig
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Assume the power d:ﬁc n'n?ct is enraged, (closed) 'a.n operator is on the-
seat .and the PTO SWlt,ChI is” 1h the "Off" '?ositxon. W'hen the ké’y sthch,;sv \ ‘ff-
"turned '"'On", a cllrrcuxt is completed carr@:? cgrrent thro‘ugh the keyjs{antch‘: \}

the PTO sw1tch lhe 1RTN 0011 the seat 8

tch, and bach t‘b ‘the pouwe:‘ pack.
“%
. Notice that this '‘current through 1RT'N le oncrgu.es or attua'tcs 1t wh1ch

*

closes xts ngrgnally open contgcta A" dand "B''. With thq pair of contacts * P
labeled "A'" closed, thes PTO switch can be It'hoved to "On'" and the 1RTN , =~

w ot
coil will still be supphed wlth current. This actlon is referred to as, “
3] 1 .- . . ,

“scaling in. "' . : h o

With'the IRTN coil sedldd in the PTO switch cad now be placed in the -°
"On'! posxt:on and another closed current path is produced through lRTN
“B" and the PTO coil. " Current through this ) il qloses contacts "C' a d S

opens contacts “D". The'se contacts supply the ?I‘O .operated attachment ‘j
oy - L-. t
with power and dynanuc_brakfng respecthe]y
- )
Should the’ operator get off the seat, with the mower running,” the seat !

PoT. o : ";'

L

switch o'ipen_s’Jand _ilntet"rup'ts”thé IRTN coil and PTO coil current. Both coils
are de- enet;‘gizeﬂ' and tHe mower, is dynamically braked. To restart the
mower, the PTO athch mu-st e tdrned to "Off" l_() sceal in the ll{Ti\J coil and
mthen to ''On" to energize the PTO coil, |

F oot Speed Control =

In examining the "Starb" c:rcunt it is sqen the sca..llng-ln circuit is-
repeated but there are tﬁree coils to be actuated in t:he "On' positiord when |
the forward-reverse aw1tch is in forward namcly, IT 2F, and FR. Cdils
1F and 2F energize only hfter FR coil energizes when its normally open
contact "E" close. Thlaﬁelay (FR) is a safty' relay that gives a txme delay ~
to switching, assures positive control of girection, and 1F, 2F coil plck-
up and drop-out (i. e., actuation and release).

In Figure 5-C it..is seen that when 1F and 2F are encrgized, a cfosed
“path" is made for the drive motor armature which causes current fo flow
from point "C'' to ”D" If the control pahel u; ‘examxned it will be“foun’& that
IF and 2R, and 2F and IR are mechanically interlocked. That is, if 1F coil is
energized its contacts cldése and 2R contacts arc open and canpot be closed.

) i

. . 5-5
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.\ ITh opposife occurs if 2R° c011 is @nergmed The same"ié' true for.2F and IR. ef
. AR ’ hks . -‘.‘
e Thzs guara.ngees a closed cirfcuit through.the armature and p;events short cir- l
N 5 L
. cuiting'in fprward-reverse Bv_ﬂ_f-chlng. . ' | \ . ' ..‘\é:,'
. . . ‘ T : : , » - " . . .»"
B R A o L KEY .SwITCH b i
el -1.- ) { , N ~ . R ' . ; . N
y N i : ~.k’4{f//’ -
 IENAN START. . -
’
2 RTN —— switcw
A —| OFF START
$ - ,
FwD/ v
REV
. SWITCH , e
O—
FWD REV
. —£ FR
A ﬂ_nFl- d .,
. [}
,
|
' COI (L0
e b
- ' }
. @ CB-3 (
. i 2RTN
. . ) l.Bn
L SEAT "BRAKE ' '
. "o SWITCH SWITCH | , e s
s — O =" B ‘ ‘
I .
| 1 , :
! ~ - - b : "‘l .
g 4 . \ R '
R , . N
* Note: This drawing not for troublyshooting. Sce pages 5- 13 through 5436 . X
and Figures 5+1 through 5-17 Ior tnoublushnotlng ) . . g
.‘ . ! ' ' ty . r 5
/ Figure 5-C, ‘E20'Drive Motdr Armature, o ' .
' * Cireyit and Control '
' [ ! ] .
3 & . N L J .
When the forward-reverse switch is mcn)egl to reverse, FR 'contacts "E" are
A+ ] N k
! open and "F' are closed, whxch allow coils 1Rjand 2R to energize. 'I‘hexr‘co.xu n
respondmg contacts 1R and 2R close forcing contacts 1¥ and 2F open L'Nc:qw arma-
[l 13
. ture current flows [rom "D'" to "CY- resultn\lg in reversmg drive motor rotatxon. i
S Observe that if the seat or brake| switch' opens; the sealed-in 2ZRTN co;l .
de-energizes and mterrupts curtent to 1F, ZF and FR, or 1R apd 2R which
' . I -~
4'_._‘ . ", ‘ ) N 5-6 - ] ' N,

Sy wt{w”“ ) e e
@z-'/emak S N
LA \ »
removes power, frorn the drive motor,amce the double solenoide seek a ﬂeutral
- ‘»ﬁ
‘.’.o_r‘ center position when no voltage is applied'to either of its coils. m

1A, 2A, 3A. o ' ' ‘ o R

- Developing the circuitry further, let's investigate speedg 2, 3and 4. 7",
“i Assumg the drive motor has been started and is running fdr\'.v\h;'ﬂ in Figure.-

5-D, so IF and 2F contacts are <closed.
1 ) ' '

. PART QF 17 ' — .
l ] 1 CARD .
. b | —~—1 . ' ’
m{ cRaoz | | R |
. ol _L T >t | - . ,AX(_“.
' ' |
‘ |

CR403

ﬁ_

'\ - ]
]
. ! SEAT BRAKE ' - :
' SWITCH . SWITCH | r
‘ ; = ||-—T—o"" OOy T—— .
s ' '
\‘- ’ hd - L - '§ i
! . ‘ A ' P
Nute: This drawing nqgt for troubleshooting. "u.o. pages 5- 1} through 5.26 . %,...
! - and Figures 5-1 through 5-17 for troubleshooting. iﬁ. -
' N .
- ) / - ) : ' . ‘
'. Figure 5-D. Drive Motor Armature Speed Control 5 :

.ot )
.. ~ ) :
r

Further depregsion of thet(foot s.peed control pedal closes %witch 1A wHich
. i

‘energizes 1A c011 This causes 1A contacts to clcwe and lby -pass Rl which

mcreaaea armature volta’ge and so 1ncreaa\e3 motor speed Similar action occurs-
¥
'\

When sw1tche3 2A or 3A are closed. (Note that 1A and 2A can be de-energized '\
. . ] ' . \

w1
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by openmg CB 3, FU3/ brake or seat switch., )

A - LT

~ - T

U FW1, z‘ 3,4 - T AT P LT

.o Speeds 5, 6 7 and\ﬁ are obtained in much the same Away‘r as the last four

gpeeds are obtained in the E15. Figure 5-E illustrates the circuitry, again ‘

- o\ : n

with the motor running fdrward. When switch FW1 is actuated withfthe speed
A T * . ' LY . B

control pedal, it opens and.removes the by-pass from R4, allowing it to be in

series with the drive motor field. Ope‘ration of the other Fw switchea'is
- . . i

b . low, the voltage at pads 20 and 13 energlzea the FW coil opéning FW dontacts.

sual loadmg of. the drive motor, the_

F A

S thae Control 2t

The circuitry mvoNed is shown in Figure'\5- F. .
This circuitry demands that 3A switch'\and .FW] sw1tch be closed bedore it-

i . " can be agtivated. The only speed control pedal position that meets this require—

ment is the 4th speed forward or reverse.

able at point ""A" and the -36 volt circuit is established through the closed

| FWl switch. The’ current path is through CR41\1 diode and the 270 ohm /

resistor to the CC light causing it to 111ummate which mdmates the circuit
‘ 14 ,.I' i .
is readygfor activations S e \\ - '

-While the CG light is on, the CC switch can be\pushed which ca,uses current
' to flow through the CC coil. closmg both CC contacts. Contacts "C" seal in the

CC coﬂ the same as ‘pre\nously mentioned sealed in ‘processeb occurred Con4 .

. tacts "B" seal in coils 1A, 2A, and 3A. The aame Voltage avallable to the CC
coil is available throu&h diode CR407 (Card 4) to l,F ZF and ER coﬂs or lR
and 2R coils dependmg on the poa.ltlon of the for@vard/reverse swﬂ:ch Now the

CC sw1tch button and th‘e foot speed control can be releaaeh ‘and the tractor con- . ;

tinues to operate in the 4th forward Speed unt11 the speed c'ontrol is depressed past

the 4th [orward Speed position, or the seat, bra.%:e, or key switch are opened

K . 5_8 . | y -

a. :-\"q exactly the same as FW1, but relay FW contacts must open before speed ohanges
‘»’,5’ -. can occur in speed control positiohs 6, 7‘ ;na 8. This coil will rot energize i
r’% ,armature current aé sensed by the shunt, exceeds a predetermlned limit. \1

b The sensed current is acted on-by pOrtlonb o[ Card~4. When shunt current is

this position, + 36 volts Er'b avail-

. \ . b
- .ﬁl A b "1‘t'} “’} '
!
) ¢ " P N <
" R 3
. & . .
ok v al ) & ‘4 ’
1 N - q : ‘
> ¢ o
D
SEEINOTE g
/ ¢ \ J W
A
L
SHUNT ©
o
|
: } FU3
~ —~——— T}
NOTES: PAD 18 HAS 36 VDC AVAILABLE FOR THE FIELD WHEN THE MOTOR STARTS.
Fw COfL VOLTAGE 36 vVoc UNLESS HIGH CURRGNT FLOWS THROUGH SHUNT.
\ Note: 'I‘h;, draw:nglnot for troublcshooting " See pages 5-13 through 5-26
- . and 1gures§ 1 through 5-17 for troublcshooting .
R R ) . L
_ . ‘\J . . . . -
Yo, Flgure 5~ E Drlve'M'otor Field Control e
et “h
. ) ‘!ﬁr -~ .. )
Charger Lift, Lights T - ' ' .
«The charger, 1ift, and light circuits a.re identical to those of the E15 . =
! r . . - ¢ . ‘ . -
except for wire numbering and some oI the physical wire connection points. ,
',‘Refer to the E15 section for operation mformatzon and the EZO sect:on for
troubleshoqtmg mforma.tton
Forward/Revgl;ge ‘ ' B W - ;
T i ) . :
i "

In addition to the Operatlon of the forward/ reverse switch already

dlscussed another function is illustrated in Figure 5-E. This ha'lf of the ‘.”' . '
. ‘ [ | [ L i‘ H S oLt
L ’ 5-9 . -
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* Note: ! 'I‘htn dra.(wing not for trou‘nle hooting." Sec gages‘S i3 through 5-26 1 '
! am{ Figqrcs 5-1 through 5-17 for trqubledhooti,ng o ' f
- ) ) v L] ., .
- . 1= . . 1 . L. ~
oo S Figure,\S—-F. Crulse Control‘C}rcmt )
gwitch is open. in the forwa.rd posxt;qn-and allows full control in ‘forward '
;', W'hen the BWltCh is m,,&lg reVerqe p031t10n R4, .5, 6 and 7 are’ by passed _‘_.' .
1 ~ Hhn

Jand the field weakenmg gosu;ons arc not accessible. Dibdé CR6 is in thxs

'memt Bre

. “
c1rcu1%y c1rcu1t breaker CB 1, bu.t the EZO motor»also contains an automatzc

.

c1rcp1t for control of the reverse Yight and serves no functlon in the !reverse

T

by-pass cu‘;zk/ except %ncomp]ete the circuit. ’ -
rGB-3 " s

' ' ' v ot
C1rc t breaker protectmn’for the drlve motor is p,rdwcled in the armature

..‘:‘.( . ‘ . Ay - N oo
) ‘ ' o * it v
. 3 ‘o 5-10 . e e
"}‘ O ‘ : ‘ : : /) .
3 A AR : ' "
ol b
= |‘ id ?‘ I, % . 1‘ nﬂ.‘lN * Jf ‘L

@Elﬂ[liak_' R S .

:cxrcurttbreaker, C§ -3, that senses internal‘motor t I erature (See Figures

5-C an{:l 5-D). If t‘he drwe motor is pverloaded for a 1ong permd of time, s0

that its temperature exceeds a certain value, CB- 3 onpne resultmg in 2RTN,

£ 1
1A d&nd ZA dropping out (defe:erga.zmg) This ‘“mterrupts all drive motor

. 4 -
; .power. After a short time. the;rmrcu:t breaker witl a.htomatlca.lly r'eset and
the driye motor power can be\restor’ed by releasmg the foot speed cgn,irol—
.

.and then depressing it. The &rcuxt breaker leads are accessible'in plug P6

3 .

E20 Drive Motor . E Ih .. 1*.

The E20 drive motor is- eu’rnla,r to that of tl‘fe EIS Major"differencea
are: .physu:al s1ze, avaﬂable‘- tol‘que the heat sgnsing circui: Breaker, and
fxeld connection plug. 'l\he oﬁen cxrcunt field resistance is approx1mately

15 ohms as is the ElS'a. OtHer se‘rvxcmg procedures fot thlﬂ motor are,_

n

.the_ same as for the E15.
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‘. 5.2 (‘usE OF THE TROUBLESHOQTINC-‘-GUIDE - SR A ;A : “_:a_‘ - _ . L 1\, | N _ N ,
k . : . L 3 . . .
s s For those who have had relatlvely }llile exper1ence in the tt’oubleshootlng N . (3 TRﬁUBLESH' PTING GUIDE ¢ i, ; - . ,\ 4 7
- of the Elec Trak tragtor addlnona.l 1nf.ormat'1on‘1s oﬂér_ed to tlarify some of . Thls troublesh onng g;;d;ls lr\.teed,ed ‘o cQ_ver’fhe more corhmon prob-
) _ the termlnology amd procedurfis uf'edm' » ,'; l*i l v L. _lems that may be en ountered with the EZ20. I.ﬂ a spec1f1c problem is not
;,"-: b . e The abbreviation NOC is usq:l offen in'the gul,,de. ﬁihm stands for "Nor- listéd, problems list . ‘f'lth aimilg';‘sym}?to;ng may give some }ns‘lght into
o ‘mal Operating Conditions' and’means pthat the pOwer dl‘sconnect bhould be Possiblé élre"i‘s e ' ;\‘?e o thf—‘.‘PrOCCd,‘\ﬂ'e to Hee . - -
T .engaged the key switch closed, and tlZe rangé s J’el,tlifctor (transaxle) in neutral Al‘ways ::;m.rge tn=- power pack a‘nqi -c;'ae;k all fus"es berfore beg1nmng
unless directed othe‘rwxb-e . ) ‘. .‘ " 'f..; L. troub'leshoonﬂg procedzia:‘es. ' L $__ g . h ¢ ’ . *
‘ .. , ) . . , A ] .
Indirect or .'z‘tutometic switching is dong with relays and C‘ontactors‘ N Many of the "tests :5;;8& -p\é'rlgrmed fu:d the steps to be taken must be taken
) ! Gencerally, c'ontactors‘ hanc‘ile-tke high-curre'nt-s‘\.nitching and.lrelays are for in the sequence %ven to plroduc rehable resul‘tte. If mtermechate steps. are

by
S ’

1 iR
omnjtted, much time can be vy,asted and reéults can be very misleading A

¢ . " . "

much lower currents. Both can be enex‘;gized or activated by; pplying voltage
v . . 2 i h
{re usually

to tllleir coi]."r.ermina.ls. Contact pairs, found on the relays,. o ) _
- . If open wiring is suspected, don't ignore the plug and jack connections
combipationg of normally-open and normally-closed contacté, :

M Y
.

» involved. These connections may become unlatched from the.housing ang

~r

2

: ' A : e ’ o
a The'troubleshootmg guide suggests a systematic voltage measumﬁnent

4. ' . . ’
- ) cause an open connection. Whenever a test involves opening any connections,

close the conrdections before proceeding to the next step.
. S ;

-

.o )Epproach ‘For example, refer to the troubleshooting sectlon ent1t1ed”No drive.

%ﬁnal word of caution, if any component is replaced or rewired and .

motor torque in forward. Reverse operation OK.'" The first step reqflires the ‘
g S failures are exper;enc ». carefully recl{e‘ck the wire coding for correct
)t . ¢ .
location. % ’ 55'}“ S . A _
vk M

service-mar to visually determine if the FR relay energizes in forward. U the

relay does not enex:gize" a, quick voltage measurem'ent at the FR coil (wires 13 '
A

v and ll)qd:en it éhould be energized w111 estabhsh.whether there 15 t;pnt‘}.‘:;mty

in the circuit. If 36-volts d-c is present the coil must be def.ectwe so-gil;e relay

™

should be repg;.cedt H no voltage is present systematically. move one of' the

¥ 473
voltm'eter pr6 es to rrew test pomts closer to the power pack. Qne suclf
t '-’l
mxght"be w;re "13 on the FR nori‘nally open contact while mamtammg the ne€

probe on wire 11 at the FR cdll, %36 -volts d-c 1s,ava11a.b1e at these points, fbut
4
1 'nat at th.e FR coil, the fault musgt bJe in vnre 13 betwgen the FR, contact and th

» Y S, e | ".'"i’ 9’ ‘é

o colll ;h'

| .
3
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4,2 EI15 TROUBLESHOOTING SKETCH see Grid B-3,B-4

The EI5 Troubleshootmg Sketch i's a combination schemat:c d~r_aw5n-g and
A
wiring diagram. It shows not only the electric- elec:tromc circuits of the EIS

. but the locationsof wire connections, plug and- _]ack pin 1dent1f1canorﬂé wire

number ¢oding, and notes m various areas ?at aid trouble shooting. =
[ _ L ? . '
- For example, locate fuse FU?. in thed3ft circuit on the sketch. Imme-

‘ o - ¥
’ diately, it is dlé‘termined that the fuse 15 E;L Omfmp slo-blow with threez«if'es'

connected to one end and one wire to thﬁ_ Oth(;i In following the wire it is

L]

shown that the smgle wire is coded My &Fnd;i erminated in Pl 'p"m 1 (P1-1).

<Y

The three wires at the other end are coﬁed oP'',- They are terminated at the:

L con‘cactor Pl- 4 and )he Fuel Level Qag

i

jnspection of that fuse Rn an
. R}
1 ] ' . ~

E15 will verify this infortation.

'& 1) A

Axeas of the'. sketch that are encl

. | .
d W1th either .solid or- dotted Qines are
ke ,l .

modules gr portions of'modulps-'; i.e., 1 across the drive motoﬁ?el:d is a

Ve

~
i
-
. B s -

co'{fnponent which is mounted on Car'd,p“ j? o ’ )

b

Knowledge of the currents mvolved :in va‘nous circuits will ften help in

.

ldentxfymg wiring 1f‘the same code number occurs on sq}veral w es.‘l\ For
x\ I.

i
mstance 1A contagvr contacts terminate th‘ree number 6 fvn rel?.\ nce two
.- of these wires Bu‘pply armaturg current, to the drive motor it 15;r{ecessary haf :
; i ‘
’ '-they be of a hea%yvg?.ge The third wxre supphes field currqnt sj}‘ may be a '
i .

much hghter gage;. The PTO and dn,\.re motor armature ci rcmts‘&re ﬂdraWn Y

1Y L
fs heavy lines tq_h_ pre sent hxgh currlant'chrcuits {k; f j 5 .
t
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| R SRR
- . A . ' } LI .
D ErecTrak o R
\ . ‘. Y } *
' - , ‘. ! T
. . ) o ) * - * e
\ ! ‘w
. - - L ‘-
‘ v T . . | No drive motor torque . j( '
—_— 1 ‘in {oyward or re'vm?s - o
1 ] ' ..
1)
' C C It .
‘- L.
N Does ZRTN relay energize, NOC, . . -
;&}. with fool speed control released ?
3 R : . .
, o - 1
] - | . . l hal P
If no, check positive and negative ! : o
vollage clr«.uitry which supplles the i y:;s' do::s 2RTN_ ret:pnllr; ezcrgi zed
2RTN (:hil . -as the foot speed control is de-
‘- — — : . presded, NOC?
z e -1
. l_ - d 1 .- . -
; If OK, check 2RTN . If not OK, repair - ! \ " -
L Jcoll resistance vs. : faulty wiring or re- 2 . -
"t | an identlcal cofl.: ' place defectlve ; ;] ¥
. ”\ . . component. & N
. ) L .
LA . . e
i , T v
F If no, check 2RTN contacts A" and "B" If yes, dogs FR relay energize in
—_— for proper closuré, forward when the foot speed control
o * T s depr}qséd? . s al N
v : —
.', | | '
It . check each con- If not OK, replace . . '}
tact wiring for cogtin- ) relay or adjust Y
* fuity. \Repair as required. contacts. Yo
Y R ' }

I

es, check FR normally open
' cotacts for proper closure when

‘ R . !

It no, chéck start switch, wd t/
swuch and thelr cinuilry for ¢
tinuity ahd the negative return fo?1

™

. ‘ reldy is encrglzed. )
N 6}\ . “ - | 1F, 2F, 1R pnd 2R golls.
oo .
O A L . - —
. J\ - -‘:‘ Sk [ “. i i :

e T ) — A — 1
' OK, check wiring _ If not OK, replace If nat OK, repair If OK - suspect
to FR contacts,. and . % | relay or adjust faulty wirlng or ° faulty FW rélay,

‘|"1F and 2F coil . “ . 4| contacts, replfce defective |- | replace as
| iring for 8] : component, required.
continuity. B
! ‘: I ‘. ,I
. 1
If not OK, repair fgulty wiring. g OK, check lF an? 2F co}l .
‘ : | rew)stance vg. an idertical coil}
. . A r»
Y. 1
8 : [ DY \ 1
i . If:not OK, replace componenw I OK, checi‘ drive motor armature
- e : 4 circuit for QOx_xJuna}ty. -

X - *
5.‘. * ' ) i » " .
W ’ ~ :
L] bl rl ,
! - ' 3 . » ' ¢ y
f " . &\ C e - \ | _ 4 n'\ A
2 r’t'l’f ' . | o
.I l:] * ‘
» \ * B .
- -
s . -
Y
- .
- . No drive motor torque in reverse. . " (
. N - Fogward operation QK. ‘ »
' ) A,
- ~ . . v
' ¥
' - N ‘i.
; Do coils IR and 2R enerygizg in . - " ki
‘L reverse, NOC, when the speed ig Iy
- " | controf is depressed 7 (Meitsure Ko *
coll voltage to be 96 VDC when
. enarglzed.) ,
.- - {'"’.'-‘{ 4,
T ™ — |
If yes, check contacts 1R and If no, check FR normally closed
2Ror clpsure thignerglzed. ‘ contacls for proper closure,
s\ | ]
N n . ) o v )
[ . r ]
Jdf OK, Lh(‘]:k If not OK, re- 1If OK, check If not OK, re-
wiring to IR’ - place defective the forward/ place relay or .
afd 2R con- | component, . reverse switch, adjust contacts.
tactg=for — l
~continuity and ) '
4 repair as [ |
required. v| If not OK, If OK, check
e K N place atl wirlng to
o , : witgh, FR normally
. . k L ¢ | closed contacts b
and IR and 2R
. coil. Repair
R . ' as requlred,
-k
? .l .
\ . J *
f.',dﬂ ) .
L
L) '
R - * '
f
L4
L
L
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| . | i oy ‘ ' Vo N ' . ’ sedd control position § does ' ' ’% ’
‘ ; Speed control positions 2, 3, or 4 \ - _ ' | ISIEt provide th(? bth dfive
, . do not give motor speed changes* | ‘ : , P . " motor speed change: t‘ forward. .
c . ".‘ . ' N g o C "f ! 1 e .: !
[ AN . : o o ' I T d b '
) . . \ . . ) ] ‘j ‘ ‘..' Y . . I '. N . ot ;
. _ : . _ . o » ’ . IR . .
. __— - . | x | o | R
¢y ' ' Pl ° - ’ - ‘ S } 51
iy - Does 1A coil encrgize, NOC, with ' : b Check switeh FW1 for proper |- viodgt
G . - thé speed gontrol depressed ? 1 openinr when actuated . . a2
. , ' - (Mgashre coil voltage to bef36 VDC| | . P penng . ,
. when energjzed. ) ) . o ‘ ' . _ : - ‘ T o . 1&‘
. ". ) , ’ \“\] ‘ - ‘ . ‘_|.,' ’ . [ l . . " - " - l , . ]
t [ i : ) - g 1 1 ' ! : ft OK, dheck fwd. /rev, switch | _ . 1t not "R, ;Leplnce switeh FWL. |
If yes, check contacts IA‘}or Hwnoﬁ, check 1A coll resistance | . . g’;)gf?%ﬁr:g"‘;:&g;: :grm‘;ﬁl . ) . ( TR~
closure when energized. 2 o . vs. an ident{ca} coll. ' . ' ) pii q : = \ ‘ Sow ' :
: " Al v
l 154 . lI . . i oty ,
' | | . [ 7 . - ,
U OK,. check If not OK, re- L If OK, %hci\ck .|, i not OK, re- | : ' l . ) ' 4
wiring'to 1A place defective ' switch 1A and || % |*flace defective t M, ! . B
l. contact and component. its wirlpg for |- component, ) } . . ' : ’
| R1 for con- . . | continuity. ‘ . C , ‘
(r {tinuity. Re- o, . : . o
't | palr aé re- _ y ' ' |
quired. I ‘ » : vy '
: A - . e . !
\ . i If OK, check wiring to If not OK, repair i
! i 1A cdil, Repair as faulty wiring or re-
. place defective ! ]
) . " l . component. S
' ' : 1
_C 1 - | - . |
lf OK replace Repair as req- . . ¢ : . g
' ' card #4. uired. . % ' ; ’
' " »
t 3 \ f
\ _ ; L
’ ‘ /
\ ' /
’ n . . L
\ A\' Yoo - ' - ' ‘ '
4 5 4 ' ! C . ' . .
‘g . . é ' X l Vo 1‘
{ *Contactor 1A 15 active in position 2, 2A in position 3, and 3A 1 ‘-pogition 4, This troubleshooting section ’ . ( ' e ¢
is written for contactor 1A circuitry, but {s similar in techniqueifér 2A and 3A. \ 1 . ' ’ ) ' ) |
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' ! . . - : ' Drive motor overspeeds in - S
; None of the last three speed control A ‘ N Dr 1"9 thdfor has pbor torque V : P S
¢ | positions give drive motor speed wld |n specdahonl**ol péslﬂons , ogeiaz:store speed control Ay
changos, bfit motor does not overspeed, s 1, 2, and 3 : } pos : A . \ -
A — ; ! s
' ' ¥ i ) My \
n s - -, Lo ‘ t ‘ ;
v v ! *
‘_ - ’ ’ - ll‘..' ‘l
. _ “Does FW relay encrilze, NOC, with. .
f tht_speed control in the firgt for- ' .- 3 ; . : L K
l Wﬁrd position 7 ' n , i ‘Measure fleld voltage in plug ||\ h ‘?l?{ _ |
| 6 with P§-J6 jolded }ll\ 4 'g 3
1 ' . ] ) o , speed control post that 5) : \ .
If yes, check switch FW2 for ' If no, measure 24 VDC or more al . " , prodluccf thes b::lor :lw(;il)}; _ ﬁ‘ I } " . A
opening when actuated. : ’ . ¥ | FW coil, NOC, with speed bo;?trol * ‘b;mt‘on n “Lﬁ"l" anc . LA
[ e in the first spectl forward, ! ' | the chart ﬁ" s pi ‘ .:! v} )
N \ " . et o i '
| A { | [ = 1 it ‘? ¥ ’ ~' -
r _ A ) . , '. o ‘ e o
.| If OK, check If not OK, re- . - 1f OK, rcpl.;cc If not OK, ¢ N ‘ . ot 1
.t FW contacls place defuctivg ' - ) . FW re-l'tsﬁ subﬁlltule card I OK, or 36 vDC injn posluons, If not OK, check-field {ﬁr( ult for
t| for opening switches., 4 e ”i*‘ﬂd measure checly drive motor feld resistance . an “opent' In lowest sgded con-
when energized o t ‘ fex 24 VDC ut to be 16 ohms. Replace motor if 4. | trol position whiéh glVgs the -
and repair or - coll ayain, equifed. \ o “#I zera voltage rea LJ This in- ‘
replace as re- : ' N . N . ¥ " ¥ , { " cludes card #3, rivg motor )
' quired . . iy o - [ , . ' ~ P "'{. ? field and all .miéﬂ'\gtd rlies ¢
v . N : v . - 4 . wiring. ot : \
V : [ 11 OK, install’ If Rot OK, Y, , - L -
B - . : new card #4 1 che;k wires : ) ‘{( ' ¢ : L% ":“"'c. S
permanently’. ,“: 40 and 49 for [’ ) T N X * 5 I oy, \&‘é? B
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.« - ' Power pack does not charge fully | o
‘ as Indfcated by low SPG readings | R
.o N of each cell after charging. ’ M ot .
_ ' % ; @ |
' ! . - . . .
. | Dues the manual reset circuit .
2 breaker, CB-2, open whenever .
. the power disconnect ts engaged ? 1. . i
. [ 7 » i .
N If yes, cheéck each het sink If no, measurd for 40 VDC output-
diode for a "short” in each . of tharger withfpower disconnect
[,directon as opposed the normal disengaged. -
* | short in one direction only. - A |
{ l N .
) Replace heat sink issémbly b ' ) i
if one or both diodeés d4re 2 . -
shorted. _ ' If OK, check positi®® and If not OK, check heat sink digdes
. negative wiring fr for “opens” in each direction as
charger to power 7 tk, - upposed to the normal ppen in
. W uvne direction only. *
! ~ 7 | Repair faulty wirin§f or . ‘
X . replacg defective cpmn- T - -
. ponent.. :
’ 3 = +7 '
- T
' ! 1k -,
g ) If OK, check inpet B trans- | | If not OK, replace heat sink
former for 110 VAL, assembly.
- - 51 —I
. . If OK, replace charger i not OK, check imer switch,
: assembly}, line cord and associated wiring
- - ; for contjguity and repalr as
2 | required. .
- ; L - -
- | - . 1 Py
la‘ v ‘-.l
- ~ ﬁr
E_‘ *Since both diodes aré in parallel, one of the diode wires rﬂus( be removed before elther diode can be
checked [o{an ‘‘open’’, Removing a wire is not nevessary to check for a short, ¢ .
Sk ‘ . . ‘ .
-
4
A’ .
. * Y- g ’
4 L . - ’._"*r‘ {
“ r 5-23 ) . !
(R ' - . K
! W2 ' ' IR




Charger does not shut nfn
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Does timer knob turnd after

| If no, check timer motor input

(not timer ‘switghlifor 115 VAC.
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I it‘! }fl 1 . . v
d . attdBh¥aent does not operate ) .
e . .| when plugged into PTO , .
v " receptacle when turned on.
S . . i
’t-  ((See Grid A5 ! ,

: s Does the PTO contactor energize,. ,
' NOC, when the PTO switch is ‘ ‘ -,
‘e turned on? (You'can hear or see N
[ this action.) ~ :
> -;‘J K . I N — '
[-' . ' s _ L
If yes, check PTO contactor{ ‘' | R Is 1RTN relay energized, NOC, ..
contacts for condition and LT with the PTO switch off ?
- .| proper closure, _ . -
1 bl EA X i
L 1 o
- !I.l OK, check . | If not QK, replace If no, chieck 1RTNcoil re-
'y . |wiring from PTO PTO contactor, sistance ys, &n ldentical
contactor to the : ‘ r . [ coil. - - \
PTO receptacle ' , , —
Ilor continuity. ! o .| If yes, check IRTN \\ . -
: ‘ g . ' : . comtacts for proper{ T 4 Shes s .
) | ! g l L~ 1 . closure when ener- o ' . 4
‘ ; . gized. - R
«~ " |It OK, suspecta If ,not OK, repair * : \ \
' | defective attach- faulty wiring or re- . [ 2 N
, | ment power - place defective PTO | . -
", |edrd, piug or receptacle as ] It QK), check coil wiring If not OK,
* | drive system. necessary. including PTO switch for replace IRTN
; . continuity. Repair faulty relay. .~
. -wiring dr replace de- . - '
fective component as ‘
required, ' “ D
of ‘ B
1 - b
' I not OK, ‘replace
kelay or adjust '
contacts. .
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H hoo 1 A . T . ' .. . . . ' i " ;
:;‘l o, , - l ., ' ) ??. H . . (’ Il i. ) '[. . ¥ . . N .. . . . ' . e
' "‘-I ' -".I ‘IKQ- "\ . ' . (FEN L] . Im‘l-# P' ) ' ' ’ ' C e 3 ‘ J ' ‘ , .
@ Lk ... R S S o : s Asstueryl | S
o X - ' ".§~;_ % ‘ ’.?'t’ e SR AR ' ~ Use this I1sfto order replacement parts Iror}l Fig. 4-18. T
. : L : ‘ . : o ' . i
l. ' 4 N rl Eu . & ' ! ’ l‘ . N \; \ n
. 4,5 BRAKE SERVICE , . vf : , o ,? - _ - _ _ , f Y 26A N
' : Yy ‘% * ) - ' * - e \ T
,}, . a‘ i . , t, . 4| \ 1
: -Mechanical AdJuatment - Referrmg to Figure 4- 19, adJUSt thf‘ rear . W Ret ” DR »:":_.. : ‘ ; ot “ g % -é E 2 g ?.
N ""h. . . aw R ' - s . \ . -4
- . . LA ti o ‘Part- b | W . W
N caliper unit obihe brake as EolloWB. s, - ; -, \ _ .NO;‘ 1 Dedoription ;o ~Part-Num er;. {i
i ) . P Yo SN ' " 2" Brake Pedal Assembly soerdal) § | x [ x| x| x|[x[-]-
{,:.& o i o ".‘ ! 2 | Brake Pedal Assembly 987 oy =y~ ] -] -1 1X]x .
. 1. # flease parking brake- ' . — ' 3 | Lever (Parking Brake) . 211 “ Ix|x[x[x]x]x|%
: . . . S ‘ Wl 4 o Plain Washer : , 1TX |1 XX | X[ X]|x)1X
2. love cotter pin from caliper unit. S ' _.:% .6 .| Spring Dowel Pin 532 x 1,1/8 L P sr,a Kix|x|x|x|x|x
. . ‘vl 6 | Locking Pan Hd. Phillips'Screw gy 8" 1A3 xix|x|xlx|-]-
3. Tighten caliper castle nut unFil a glearance,‘,of 0.005 inch as : 6 | Rivel ' @‘I\' ‘t‘ 243747131 - -l - x X x
B L , . o 17 | Curved Washer - e 211A3484%1 X XX ] x|x X
. measured with a feeler gauge remains between friction pad - 8 Bi‘akE Swl:ch " K 211A348§' '1 X ;f? x| x| x|x ;((
. . g8 | Pan Hd. Screw 10-32x 3-8 “r ‘ (1)t X | X[ X{XX|X|X. 00
and disk on either side of the dlBk ' s e 10 dekwnahm Hi0 - ‘. “.) X ;:X X x X X * !
- ' 11 | Shoulder Screw >, . 211A3504P1 X Xyl X\ [ XXX (X
4. Replace cotter pin, If itis necessary,to Sﬂi,;,n the castle nuﬂr - . 12 |'Locking Nut, lex 1 4.20 . ﬁ" N264121D6 x [ x9 %t x| x|x[x
- . g - 13 | Spring Clip {Push Nut) ¥ 211A34588P1 X pXYX| x| x|[x]x
slot with the hole in the stud, ‘only loosen the¥castle nut. 4 15 | Disk Brake {Caliper Unit) . \> 21%}\3153},1 x 1'% i? x1xix{x %
' - . 16 | DIsk .md Huh 211A3154Gt X [ XX | X | X X
. 5. Test braking. \ - o -~ @ 17 {Brak | . 211A3468pP1 X [x x| x]|x ‘)}f X
* ‘ | : ' J ‘18 | praclL - L 211A346911 X | x| x|[x|x|[x|x
: . oy . . : : - 19 | Spacer < ‘ 7 211A3470P1 XXX Xt{x|x|x .
Brake Switch Adjustment - 'The brake switch is adjusted properly when 20 | Cap Screw, Hox Hd. 3/8- 16 x 2 3/4 vy, ﬂ‘ (1) x[x 1 x|x|x|x|x
; . ' s o 21 | Plain Washer 38" | N TA (1) XX X)X X]X)x
approximately 1/4 inch of brake pedal arm travel ;‘(emannb after drive #& 22 | Cap Screw. Hex 11d. 5/16-18 x 2 3/4 5 .,i:?\/ () X [x {xtx|xtix %
¥ — ' _—_ 23 | Nul. Hex 516-18 W X | X[ X | x| X |[x|x
power has been sw1tched off by the actuation of the brake switch, This 1/4 * 24 - | Cdp Screw. Hex Hd. 5/16- le /8 ‘ (1) x IxIx!x|x!|x|x
s' 25 | Locking Nut, lex £, 16-18 ‘211A3582Pl X | X | X XXX |X
inch ah0u1d be measured on a perpendxcti}ar lire from the brake pedal-arm 26 | Sprime Clip (Push Nut) . . 211434881’1 xIxIx!IxIxixlx
to th t o 27 | Return Spring . - ‘ - 21143489p1 XX X | XX |X|X
o the contac pomt on the left foot rest. %i A 28 |Key: woodrult ' . N34001606 x [ x{x%]%x1%|x%
P ¢ ‘ ' ' ) 30 Mounlh{, Base L O 2434458501 XXX\ X |[X[X[{X
31 |Washer] Dellevilie {3 Required) ' 243A4582P3 XXX | XX ]1XiXx"
( With the switch and callper unit properly adjusted, drive power can be | . 32 |Washer (50 mil} a 243A4642P1 XIx[Ix(xix|x|x.
reatored while mamtammg the mechanical braking of the tractor by shght— L o 0 ’ ) .
ly releaamg the brake pedal . This allows the brake switch to return to its % : ' 2 . ] ' T
. ' ) "
unactuated pos1t1on. Ad,_zusg%nent is made as follows, referring to Figure . o _ . q
. 4-19: 7 . J . - . y . . 'i‘ _ A .
' 1. Ldosen ahoulde' Screw, reference number 11, SR f' | v P . e e A -
' 2. Reposition shou.ldex“lscrew in slotted pawl-and tighten in place. o
'-\..- v )ﬂove screw for to delay actuation of brake switch. -
3. Rgtest brake and m‘éasﬁnzl for 1/4 mch travel as reqmred : , ’ )
b Y1 SRR T ° N
4, Repeat steps 1 through 4 %requxred ! .. }g o N A . )
» B . i 3 ’ ' ) . ) ]
. _‘ .i‘l . " q\‘ » . roeo ) .
e b =TT ' My ‘ . ' w .. : . 5
' . . . -, : ' : ) ) .
g ' ¢ ‘ (1) Not stocked, order locally. Far bolt and screw replacement use Grade 5 or better. el
S 4 4-34 Q ) . . ) . ' ‘ _
| oy BT *P.L. 423D208, Rev 53¢4 : ,  Fig. 4-18, 423D208, Rev §

. . | | : | ; ' : |
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2. == INDIC ATES. -CONNECTIONS TO BE MADE -UPON
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_4. HEAD LIGHT LEADS 21232 MUST NOT MAKE CONTACT WITH POWER-RESISTOR.
USE CABLE TIES TO FASTEN THESE LEADS TO TIMER COVER,2 PLACES,
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e ' BATTERY CHARG nqua-;xssrzmamr , .
":'.“" , Use this list to order replacement parts {rom Fig. 4-8. 1
s 8 ; |
T T ]
\ . Fa v o~ 20A
. | 1 | THHEHEHES
No. Description A Part Number SENCRIECRECE NN RN
1 |- Assembly (All parts as shown) ' s "{- '423D225G1 -t X -] X] XX
2 | Transformer ', 163pH955P1 i -{x|-]-|xix|x
3 Heat Sink-Assembly - v . 16389805G1 : X -1- 1 X xIx
« 4 '| Base N »  541C932P1" - X~ X|x X
5 Bracket r 211A3510P2, -IX |-l XLxix
7 Machine Screw Hex Head 10-32 x '7/.8 ) (1) XX xx
8 Machine Screw He;} Head §-32 x 3/4 (1) ~lxd-P-Ixixix
9 ' | Hex Nut 8-32 X (1) - X[-1-1X{x|X
10 Lock Washer #8 T s (1) -lX]-l-]1X]lxlx
11 Plug P4 ) . . 243A4564P3 -{X|-1-1X|x|x
14 Capacitor 243A4652P1 =X -1-1Xixlx
~15 Lock Washer 1/4 (8] SIX)1-1- 1 X x| x
‘16 Bolt, Hex Head 1/4-20 x 1 (1) -1 X -]- { X|x|x
17 | Nut, Hex 1/4-20 . (1 -l x-l-0Xx|x
18 Lock Wg_sher #10 (N -lX|-t-1X|xlx
19 [ Nut, Hex 10-32 (1) o -l Xl-t- 1 Xlxlx
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(1) Not stocked .order locally. For bolt and screw replacement, use Grade 5 or hetter.

P.L. 423D225, Rev b.
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DASH ASSEMBLY_

*

/ ' Use this list to order replacement parts [rom Fig. 439.

, \ %\ ) | Y 26A . _
[ ) . o 3 T
No. Descriplion Part Number CHER S NG PR AR A
3 | Dash Panel . 163B9621P1 xIx|x{x Qﬁ}!{!x X
4 | Lift Switch 243A4531P2 X x|[X[|X|™Whx|x .
. 5 | PTO Switch ‘ 243A4531P1 IxIxpx{x| X |IX|x
"6, | Light ' coL 243A4574P1 Xx{x|x1x|x [¥xlx
.7 ‘| Lamp 211A3591P1 XIx|[xIx|x|1¥%|x
~ 8 | Key Switch 243A4573P1 X[ x| x|[x|x}xl|x
"9 | Light Switch 243A4531P3 X X[ x| x|'X XX
10 Dash Harness 541C955G1 X1X|X|X| x| -
10 | Dash Harness °* 541C994G1 -{-1-1-1-1% 'lx
11 | Tublng 211A3551P1 X|X1X | X)X LXEX
{ . - | . i_(.
f £y :
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Fig. 5-7, 541C860, Rev 5

/

P. L. 541C960,

%

Rev.3,

® :;'()" b “‘ . '\I \\ 1 .
,'; . +
' ;.{‘f ) S 5"‘\ . ’
N \ A ! , N T . :
¥, IO A . . \ ”
CONTROL .PANEL ASSEMBLY ' '
. ‘ Use this list to .order rqp}%ceﬂ;:ent paArts from -Fig. 5-7. %
- Al
— -
\ L 26A ’
. , 3 !
Ref.. i g 8 ‘ "
" No, ' Description pa‘n_ Number |[& |-
4 | Panel (Upper) 17813\80051’1 X | X
5 | Panel«(Lower) ' 178 B8 006P1 X|x
6 - i Clrcullt Breaker (Manual) 243A4719P1 X|X n- '
7, 1" Relay {CC, 1RTN, 2RTN, FR, AL
e FW) i . 243A4562P!1 X (X »
PTO Contaclor . | 243A4524P1 X | x =1
. Power Contgctor -.,' 211A3567P1. | X | X g
10 | Double Solehoid 178 B80Q9PI X [X
11 | Fuse Block 243A4807P] XX .
12 | Fuse (30A SB) . 243A4597p1 X | X
13 | Fuse (20A) 243A46517P1 | X |'X |,
14;| Card #3 (Resistor) 211A3162G2 XX
1 Cgrd #4 (Auxiliary) 163B9977GI X | X i
aple Tie . 243A4540P2 X | X :
Control Panel Wire Harness 127D8006G! X| X .
GrHl Wige Harness 155C8019Gl X | X :
0 | Screw, lgex Hd. (10-32 x 3/8') (1) X! X
Screw, Hex Hd. (8-32 x 3/8"") (1)~ XX
2 Thread Rolling Screw - g
.. | (0-32x1/2%) N722AP160086C | X | X .
23 | Thread Rolling Screw
(10-32 x 3/8™) N722AP16006C | X | X o~
25 | 'Thread Rolling Screw
A (6-32 x 3/8") NT22AP13006C | X | X
' 26 | Hex Hd. Sgrew (6-32 x 5/8°) (1) X1XxX
" 27 | Lockwasher (Size 10) (1) XX
28 | Lockwasher (Size 8) L), XX
- 29 | Lockwasher (Size 6) (1) X | X
30 Washer (Size 10) - ‘ ) ‘X | X
. 31°| Nat, Hex i0-#2 T(1) X | X ‘
32’ Screw Hex Hd.. (1 X | X
. 33 | Lockwasher: (1/4")4{' (1) . X [x
34 | Insulator 211A3165P! X |[xf J;
. .35 washet (1/4" x 1" 0.D.) . (1) X [ X * ()
< 36 | Stud " N90OPZ21036 X | x '
37 | Shunt,Plate 211A3212p3. | X | X
38 | wasper (1/4" x 1/2" O.D.) v (1), X |X k
39,| Lockwasher (1/4") : (1) . X | X
40| Nuf, Hex (1/4"- 20) . ) (1) .- X | X
- 41, Bx;ﬁcket 243A4806P1 X |[X
¢ 42 | Ndt, Hex (6-3% 1y - X |x}°
44 Resistor/mode Assembly W‘S_A‘l 940GI X |X
’ ',_4 ' e !
7 ) .
5 - -- - 1
wNOl stocked, order locally. For bolt and screw replatement use Grade 5 or better, -
& -
./!’ M)
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" . ¢ .
. : AE ]
Ref,q . “ : 8| R
No. - - Description Part Number [ lm
- . it . |
\, .
1 Cruise Cohtrol Assembly X
(All parts as shown) 541C960G1 XX
.y 2 | Mounting Plate ~ 243A4808P1 X | x i
o " ¥ | Forward/Reverse Switch 243A4814P1 X | X ) .
-4 Cruige Control Light/Switch 243A4848P1 XX :
5 Insulation Tubing 211A3551P1 X | X ’ +
6 | Cruise Control Harness 178B8095G1 XX N
i Cruise Control Decal 243A4815P1 X|X / ,
" 8 1 Fwd./Rev. Decal 243A48151P2 xl X i
11 | Reverde Light ‘o 243A4979P1 x| X
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~ Use this list to order- replacgment parts from Flg. 5-9. ' S
' T o e
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\ i . 26A Ty
.-3' 5 . [ 3 T 1 -
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Ref. oo ’ . 121
_*_No, . Description ~d Part Number | | . e
. N 4[ . o
: 2 | Control Cabinét - 5B8TES19P3 X| X . 1
" 3 | Dash Panel Assembly 7 See Flg. 4-9 X|x v 4
' 4 | Coatrol Panel Assemply & | See Fig. 5-7 X|X / |
5 | Cruise Control Assembly .. | See Fig. 5-8 x| x ,
+ 8 | Power Disconnect : : 163B6923G1 X| X
* 7 [ Fuel Level Gage 243A4629G1 x| x \} -
8 Power Use Ga.ge . 243A4830G2 X1X , :
- 9 | Bearing . \ _ | 2n1a310102 X | X o] o
10 | Decal ' ' Co 541C68P1 X} X “x
11 | Thread Rolling Screw - B \ B
1 @-32x1/27) 154?' N722AP15008 X|x ) ‘
'12) | Thread Rolling Screw ¥ N’{ | - ' N
' (8-32 x. 1/2w) o 22AP15008C6 | X | X v
13 ‘| Screw, Hex Hd, (5/16"-18"x 1}2") (1) X{x |- 1h
14 Logkwasher ‘(5/16") -'c',_.‘; 1). X| X
. 15 | Cover i ‘| 542C868P2 X | % .
16 | Thread Rolling Screw b . o N :
(8-32 x 3/8") T NT22AP15006C6 | X | X
A. | Knob (Power Dlsconnect F 243A4502P1 Xs X J.
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E20 FOOT SPEED CONTROL

Use_,%;ls ljst to order replacement parts from Fig. 5-10.

hd

H . .

1 : '
( rNot stocked, ordeér locally. For bolt and screw replacement use Grade 5 or better,

Y o

e
Fig. 5-10, 54}C978, R@yl

PR

LU

e
. P L, 541C978,

-

Rev 1

»
. ) ~ 26A
Ret . S8 .
No. Description . Part Number. SRES
1 Foot Speed Control Asm " ‘”—\"', -
{All parts a5 shown) 541CH878G1 X| X ] -
2 | Box ‘ 163B9997P1 XX
3 Rall (2 required per assm., ) .,‘178380001’1 XX i,
) ' 4 | Switch (Start) : 211A3198P1 X | x \
5 Switch (1A, 2A, 3A) 211A3198P2 EL RS '
. 6 | Switch (FW1- 4) 211A3198P3 X | x t
7 Screw, Hex Hd. 4-40x 2" (1) XiX ‘
y 8 Lockwasgher {Size 4) (1) Xl1X r s .
.9 Nut, Hex (4-40) - (1) . XX H¥
10 | Foot Speed Control Harness 178B8087G1 XX .o
Lo 11 Cover ) 163B9908P1 X| X 3
12 Bracket 243A4791P1 XX
¢ 13 . Rivet N328P14018B6 X X
14 x| Cam 243A4796G1 XX
15%| Spring . 211A3577P3 X|x :
16 - | Washer (3/8' Brass) N401P43 - X I X
17 | Angte 243A4792P1 X |'x ,
18 Screw, Hex Hd. (1/4"-20 x : A ~
. 4-1/2") N22P21072B6 XX .
19 Spring 211TA3STIP12 X| X : -
20 Push Nut - 243A4554P1 XX
L 21 Cover 163B89959P1 X kX
22 Screw, Hex Hd. (6-32 x 3/8") (1) X|x
2% | Pedal Assembly 243A4824G1 X | x i
1 24 | Lock Nut (1/4"-20) . (1) X | X -
25 | Grommet. ° 211A3539¢: x| x '
! ‘ . a
P -
o .
" ”
¢ - W -~
) “v .
| o e \ A
. b

P
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. c - . = ' ! '
VIEW AT . . = .
L (WIRWL HARNESS) - ‘ SEE NOTE 1 (24) . SECTION A-A
OMITTED . SR ‘
ee b LI(.HT\_Y COAT SURFEACE OF CAM Pla "wiTw -
| ' (REASE P26. CAUTION: AN ERCESHIVE
: '  AMOUMNT OF LREASE MEEZE WOULD BE HARMFUL.
) 5 RS . ) ‘ | R g
N - -- .
o "; ' -.
' (
!
“w ,
” !
; N
{ - 4
L B ) . J lb'
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. ,  E20 CHARGER t{OVER ASSEMBLY i
‘ Use t‘hip list-to order.freﬁlhcemenl parts from Fig. 5-11.’
. : | Casa o
N t : d 4
! o . . < | m
Rel. . .' 22 g ﬁ .
. No. + Description Part Number . @ | | i X
1 Charger Cover Asse,mbly ) .
(All parts as shrown) .. 1- 541C982G1 X | X
2 Timer Assembly (Plate motor . . . ,
cord, knob, etc.). Co- ] 163B9906G2 X| X .
-3 | Power Reslstér Assembly ; -
' (R1, R2, and R3) - 178B8618G! x| x .
. 4 WL over . 178B8031G1 . XX ., -
5 [iSérew, Pan Hd. Phillips ©
10-24 x 3/8") (1) X|x .
. 6 Speed Nut 214A3562P1 X1 X -
7 Lockwasher (Slze 10) ‘ ) X|x 5
8. | Nut, Hex {10-32) . ) Xpx'
9 Washer, Plain . - @) X %
A Knob (Timer) 243A4549P1 X
B | Motor (Timer) 211A3507P1 X|x
. C ' | Charger Cord Assembly 211A3555G1. X[ x :
\ . ' -
T .
- ’ H . »
. y ) -
" - ,
¢
r| \‘ .
' . ) A e
\ *®
"} 'y .
, .
. . .
' ]
(I)Nol stocked, order locally. For bolt ahd screw replacement use grade 5 or' better.
‘e . . : * . , “ . .
Fig. 5-11, 541C982, Revl .. ‘ P.L. 541CP82, Rev 1
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‘ . ', ' .
.. f « ! , . . - ‘4
- FRONT BODY ASSEMBIJY
Use this" l,lsl to order replacement parts [rom Fig. 5- 12,
- . e
26A ..
) : < |'m
, ¥ Ref. el g.
“ No.. | . - . Descriptlonh’ Part Number = | |-
. 2 | Grile - ~'423p214P2 x| x N ‘
L 3 Control Cabinet Asaeﬁ?bly See Fig. 5-9 X| X , \ v
. q Fool Speed Control Assembly See Fig. 5-10 . | X | X, 1T 4
. 5 | side Plate (Right) . 422D837P1 | x° :
Foes G Side Plate (Left) 422D338P1 X| X . %
"7 1 PTO Receptacle - _243A4572P1 X| X
8 4 Accessory Receptacle 243A4542P1 XX ‘
9 Battery Charger Sub-assembly See Fig, 4-8.1 |'X| X~ hd
10 Cover Assembly . See Flg. 5-11 XX
11 .°| Steering Wheel {Minus Cap) 423D255P1 X| X
. 12 Sleeve . ' 243A4808P1 X| X
14 Hood Assembly 541C9%40G2 X| X
0 15 Cover 542CB6BP2 o XX
16 Shim -  See Notle 1 1°X | X
.17 Boll, Hex Hd. (5/16"-18 x ‘
o 1-1/4") See Note ) X|-X
18 Bolt, Hex Hd, (5/16." 18 x ' K
1-3/4") . SeeNote 1. ~~ [ X} X
. .19 Screw, Pan Hd. Phillips- ' '
. - (8- 32 x 5/16') _ See Note 1 X4 X
4, 20 Serew, Pan Hd. Phillips - o ’ 1+ < .
TR (10-32 x 5/8") SeeNote I “ | X | X '
21 | Screw, Thpead Rolling . "
4 (8-32 x 3/8") N722AP15006C6.| X | X | )
- s 22 Berew; Sel[-locklng 243A4588P), X} X
23 . | Rivet v, See Note 1 X| X
' ‘247 | Rivet SeeNote 1 ." |.X| X |
~ 25 | Pushigg -+ - R 211A3424P1 x| x|
< 26 | Washer- . 243A4588P1 x x| L .
s 2T Washer, Plain (5716") See Note 1 BRI gt
¥ 28 Lockwasher (5/16") See Note 1 X1 X A
.28 Lockwasher (Size 10) . . See Note 1 X| x :
30 Lockwasher, ‘External (Size B) See Note 1 . X| X
31 | Mut, Hex (5/16"~18) r | See Note 1 x| x
© 328 1 Nut, Hex (10-32) ) See Note 1 X X "
o+ 33 | Nut, Hex (-321 -Ses Nojé 1. X| X
34 Nut, Hex {(1/4"-20) See Note 1 X| X
35 Lockwasher (1/4") ~ . See Note 1 XX
~36 - Sprlng Dowel Pin (1/4" x ‘l'j N533P2516 X| X :
. 31 7| Rivet ‘ See Note'1 X| X -
38 washer (Fiber} - 243A4576P3 X| X .
- A | cap Assembly 24344828G1 © | x| x
et . ¥ L
.o - _ L .
* . C .

- tr

-

j‘ P.L. 423D253, Rev3, 3 -

v

. L
(L I

v

(I)Not s,‘.ﬁ_'cked, order locally. For bolt and screw replacement ‘uge Qrade 5 or better.

Fig. 5-1Z, 423253, Rev3 '
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AV AT e R ‘ T e
' % él‘ . .. }'_ ' r N - -‘ ‘ A - K
) . . -:. ':; . . - -~ . e - ] -~ L
i o ‘* ‘s " '.;— - . | . .
Sl s ,-',.‘.'rz Lok ;s‘ ' 1 - - .oy
A A LA DR !
AR S SOV E20 BATTERY BOX ASSEMBLY - i v
J‘:. : H ) .'_;'r';' Usey)is Mto order reglacement parts from Fig. }5 13.. ¢ \‘ . 3 .- &
.o - L 7y i bt , i . " g
L, et 4 ) L P \ M i . . FI ! H b N (8 .
~ o D e 4 2ea | By
* . l) t ! S \' 3 “ r .,‘L - " -~ 'I‘. '
< ; h ' L et | ; }
L SR ! (S 18 | '
. r';.; §7 . g ™~ N ( ¢
a -l Descriptwn : - Part Nimber ] | . ! 1 b .
o 1 . © B E N * .
Cowa:‘ Assembly (all _pnrta as 541(’.‘9’\40%. ! X Ix ¢ 1‘_ " E T
*“shown) - . R : 1 S oo ‘
Cover * ' A . 541C938G1 - Lx|x ; { \‘
Stiffener - -, . ; , u243A4’189Pl X |x | 3 : .
Screw, Pan Hd. Phlllips - ]\ . L A0 .
{5/16"- 1ax3/4")’ . a1 (1)'- XX [ . o
"T" Nut A ' ;43;\4.':!261:!1r & X A KR
Talil Reflector ' . r X | X S .
-Seat Pan ‘ SV 243a4799PNv. | X | X ; &
Decal ("Elec- Trak™)’ 3’ v 1 1epsoaaBl] il x x| .
Knob (Seat] ; - 243A4801P1 | ; xqx 17 [ ;
Back Cushionr " 243A4800P1 ° X]|X= ’ i -
Seat Cushion” ; 17888, 003P1 x|« |
. M ] ! , »
. ‘; - . . f.‘ i ;‘fﬁ' : . 3 ‘ J .
g \ PR .
. ‘? '! . t ‘\‘:, \ . . i .
- o ) ! {“" .
* ' 4
. ] = { . . '
] !—. . 'I .
4 b ' r ‘ -
!. é}l’ \ ) r" »
‘. . l
:‘ "i {’ - ' -
v ¢ t ! ! -
[ \ . A & . ‘
.&‘\ 4 l’ !b.- "' ‘ - 4 :.t-
, e . # o O, o
R * ) o : b ,l‘l"'- et “,. bt .
. ’ . . 1 | v - 3 - by
P} . v t :{ “' ' . J
T -‘.}' ) ' o } / T
S TR B S
‘ T R
@ B B “.‘ ".'“ i -
v o wy. .- UL t
v, "‘ ‘l Q \.‘-." _" p.‘! - o "
. | A . ! RS s:‘i?".‘: .
' ; Sy :5}__. ~ \ ‘.), , T h
"{. ﬁ :r'- ’ 'y, ) ] , A : -..\ - rs {ﬂ.i‘

:p_}m stocked, order

wro

§. 1 For toit and screw,

llepl‘:.cem‘ent use Grade 5 of bettef.
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. \ ' E20 REAR BODY ASSEMBLY- =~ ' - ‘;
* Use thl's\}l'st,to, prder replacement parts from Fig. 5-14. o i
. o ‘ . \F-.-.. (I T
’ - . . )"- ; P .‘J : T " 1 ..d.'
. - 2B6A-. ‘
. ﬁ <. B E
Ref. : . S g . L
) No. Description ‘ Part riumper =[] ‘ .1{
"2 Battery Box Assembly TSheet’ )
o metal and fenders) 423D221G1 X|X
P 3 Cover Assembly . See Fig. 5-13 ' .
. 4 Clevis Pin (Seat) ) 211A350P1 XX .
5 *| Cotter Pin (1/8' x 3/4") (1). X | x .
- 8 Rivet \ (1) . X]|X -
7 Seat Switch [ 243A4780P1 XX i
8 Screw, Pan Hd. Phlllips ’ ’
(1/4"-20 x 1/2") A1) X |x
9- | Lockwasher (1/4") (1) X\|x ‘
. . 10 | Nut, Hex (1/4'-20) (1) . X|Xx
11 Rivet, Seat Spring 211A3181P1 XX .
12 Washer, Plain (3/8') See_(1) X| X
. 13 Spring, Seat 211A3577TP8 X | x . 5 ¢ ¢1
: -1 {
» & - .
x;ﬁ - - i l’“\ * -
-+ .b - -
- r o i‘-
’ N h -~
~ P h
) Y . ) T
, . ) s,
- I LY w
' . ! “ - ‘."*1 .
- ¢ “ l } \
“ e { .
\ *
28 - '
s s ]
S .
e " - y
! ‘.' * ‘\v . .
B ~ )
- ’ . . - 'L’
o —
! o . , b
I
. * ‘v A ',f L4
(I)Not stocked, order locaﬂy For bdlt and screw replacement use Grade 5 or better.
1Y
\ .
/ ' - }

Fig. 5-14, 541C975, Rev !
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1

'P.L. 423D256, Rev 0
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- . POWER UNJT ASSEMBLY. ¥ SRR
R Use this 'lﬁ'. to order replacement parts from Fig. 5- 1@ o
Co LI |L_ } L]
T T 3 TR .
.l SV . 4; . g '., . x 26A
- — ]
5 wf . -
: Y N “Pret | @
Ref. ‘ - s - B
No Descriptfon Part Number>~.{ "1 | fa
. ]L . . i - .
4 | cablé (Battery) 3 211A3531G1 x x| k
5 . 211A3440G1 X | x 1
6 541C699P1 x [ x } 4
T 243A4523G1 X | x 1
8 | 2I1A3588P2 X | x R P
9 Battery Tray, 'Rear - 541C698P1 X | x Jde
: 10 Battery Cover, Rear 243A4522G1 X | x -
11 | Angle Clamy,, Rear 163B9875G1 X | x « 4
12 Screw, Pan Hd. Philllps X | x -
(10- 32 x 3/8") Lo e
13 | Nut, Hex {10-32) 1 (1) x | x bl
14 | Lockwasher (Size 10) (1) x | x , S~
16 | Battery (Heavy-Duty) 243A4724P1 x I'x N .
# 20 | Batfery Liner - Rear (Poly Bag) 155C8006P1 R R R "
" “21 | Batlery Liner - Front (Poly Bdg) 155C8005P1 X |x4{ 7
A, Scré% Thumb = ' 243A4571P1 X |X
B Pl;t&, Retaining ) 211A3442P1 X | X
e Angle Clamp (Front, Right) 211A3439G1 X | x
7‘ D Angle Clamp (Front, Left) 211A3439G2 X | x
j - B . .
- .- . . .
1 ) F
; ‘w
-~ . .
, . . T a b
. ; . ' v
P ' ‘. ' ' f'
\' ‘ - - v
~ » }‘a'.‘ :
* L] ¢ £
. Y ) - Tl ‘ ’ "‘: ‘
, : TSN
r . -’ . . -I - "
) : ' S
o™ i . L e .
. (_”.Nol stocked, ordet locally, For bolt and screw replacement us?TGr:;ae better .
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r i _. , . }! ": in, * . " ::- ) 4‘ 'n'
- T, ¢ Poavsr . t'!* - " = .
a1 - CONHEcT WIRE ™12 'fb T2 to St {}ﬁx 3 ) LT . : > h
) o 4.& - : . _ : . . .. . - : d i) o L4 n
iy 1% 4 ] ’*- . ;‘ THIS BATTERY POST e : ES n e
? ) o i . . {UNDER BOLT HEAD S L-‘ , - p ‘s ~ T
;‘ s NS \ A ‘g . (SEE NOTE D) . - ‘. P K L P - . ' ! .
spyet, 0 AV AT - ' 16 " . M — T == ~
1oy & 16) * 4 ’ . re ! ®'—' . i | 1 - o -
v ;o ' ) : 1ol 3 P : : :
. \ i " . O 3 | O IRE 00 ~ .
\ . T fi
P . = o “ ' B2 . B ™ ] ; 9%
A 12 ] I i : ® : i * {6 . ' .
- 14113 | | ) 13114 s SEE @ < oot
- I | - / NOTE 3 ’ . - Fz
1 " 1 d) - ”y ‘ ' B . i -
\ . v 1 I e 5 . r
1o wefis { D eSO/ | HREO - .
BOS 31} ;
POSITION IN I8 |3 CAUTION g — =S E er—— | . _
FRAME @ | USE CARE WHEM INSTALLANG 2% . Lo
- | | BATTERY CABLES, DO NOT VoA & . e
. i 3 SHORT BATTERIES. . -3 PN ' .
; il- . : _ WIR F . ~1. -
! ; ! ra- 1, : © ] & oy b " @@ ] )
| ! &G + TRAr LOCATING BOsS (3) SE c-C . 0
3 POSITION IN FRAME . ' ' .
L=y Y ’ A r - »
B o Y _ : o
e ] ' H . - ; L4
* . - e - ' . {MARGER COVER y
' T, g WIRE 51 : :
. : ., WARE™ 4 WIRE Y00 !
i . : CONNECT wiRE™ B! TO . :C )
o~ € DA . THIS BATTERY :351' 2 _\}_
A UMDER BOLT HE o
VIEW A- (SEE NOTE 1) ;‘) f/ '
. - -~ - “\
“ar : - N\
A A v ra 1 -
- ——2
: . FRONT
________________ y ] .
wWIRES™00,” ¢ D b ‘
™z, "5 . 16
- {SEE ~nOTRY) SEE (B . - r,
NOTE 3 Ny - b :
] - . = . R
. REAR 3 B AL ]
! Y~ D ¥ - G W P - z - 4 —4&! :0‘1‘!4 e ’
e, - " 1 : s - -
FRA A a4 r
- :g . ) 2 = . \ " 1 ) .
. L4 J L
L - S —_— e ~ -
o BODY- FRONT ASM, \@ . . .
, ‘ N =Y g . -
( BoDy REAR ASH. . (rno T BATTERY CoMR), _ : _ |
' ’ (REAR BATTERY COMA) ) : . X . ' * De
. » [ ., i
, . i NOTES: ' . » . 1 . v -
S 1. WIRE NO's. 00,4,i2 & S| ARE PART OF CHASSIS HARNESS & I 3. _—
L. N . ARE PREmRt—:b TO REAR BATTERY COMPARTMENT. - -
- L] ¥ 2. covz—;lz BATTERY TERMINALS @& POSTS WITH A LIGHT COAT 'OF &REAE-E AEZ) ,
~ 3, LOCATE BATTERY PROTECTOR, RS FLUSH AGAINST ~{DWE @ LonTRoL:
. PANEL &BETWEEN ROWS. OF P:orRquq SCREWS. APPROK. AS SHOWN,
. AN 4. LINERS (PLotPI)-TQ FIT INSIDE mms}ret‘w) MAKM SURE DRAIN HOLES IN - .
S ¥ LINER AND TEAY ARE MN-UNE. N R . ¢
R AN S P T SECTDD .| " ‘
. ‘) [ - A - . J . *
LoeY BatheRy dLAMP INSTALLATION . : e T, BATTERW HOLp- DOWN .
oom e r i, ~ L SOIR e . msrALLAth . " Fig. 5-15 E20 Power Unit Assembly
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