Flywheel Alternators By Engine Model

MODEL

AENL

AENL

AGND

AGND

S10D, $12D, S14D
S10D, $12D, S14D
THD, TJD

THD, TJD

MVF4D

VE4D, VF4D
VE4D, VF4D
VGAD

VG4D

VG4D

VG4D

VH4D

VH4D

VH4D

VH4D

VH4D

W2-1230, W2-1235,

- W2-1250

W2-880
W2-880
W4-1770
W4-1770
W4-1770

DESCRIPTION ‘ ' PART NO.
10 amp alternator Circuit .........ovcee....... e, ENA123
25 amp alternator circuit .o ENA124
25 amp alternator circuit ..., ENA102
10 amp alternator circuit........coociii i, ENA103
10 amp alternator CirCUIt ..o ENA127
25 amp alternator circuit ..o ENA128
25 amp alternator CircUit........occccivvv v, ENA100
10 amp alternator CircWit.......cocooeveiev i ENA101
15 amp-24 volt alternator circuit ..........cooeeeee .ENB101
30 amp alternator circuit........ e e, .ENA100 -
10 amp alternator CIrcUit.....o.oooiiiie e ENAT01
25 amp alternator circuit....... e, e ENA120
10 amp alternator circuit ... ENAT21
Obsolete 10 amp/25 amp alternator circuit .......... —_——
30 amp alternator circuit............oooeeiiveiis ENA132
30 amp alternator circuit........coooveee e ENA100
10 amp alternator circuit..........cooooiiiiin i ENA101
25 amp alternator CIrCUt . ..o ENA120
10 amp alternator circuit........coocove e, ENA121
30 amp alternator circuit............o..coo. SUTUTURUTS ENA132
30 amp alternator circuit oo ENA130
25 amp alternator GircUit.................................. ..ENA100
10 amp alternator cirCUit ........ccooeeeeeiiieeeeee e ENA101
25 amp alternator circuit ..o ENA120
10 amp alternator CirCUIt ... ..o o ooveoee oo ENA121
30 amp alternator circUit ... ENA132
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Flywheel Alternatoré By Part Number

PART NO.

ENA100
ENAT01
Obsolete
ENA100
ENAT01
ENA100
ENA101
ENA102
ENA103
ENA120
ENA121
ENA120
ENA121
Obsolete

ENA123
ENA124
ENA127
ENA128
ENA130

ENA132
Obsolete
ENB101

DESCRIPTION MODEL
25 amp alternator circuit ..., THD, TJD
10 amp alternator CircUit. ..o THD, TJD
10 amp alternator CirCuit . ......cooeceeiieeceel s THD, TJD
25 amp alternator CIrcUIt ... W2-880
10 amp alternator CIrCUIT ......covvvve oo e, W2-880
30 amp alternator Circuit ........coooeevrecniicenn, VE4D, VF4D, VH4D
10 amp alternator CirCuit ..........cc.cevvevrvennnn.. VEA4D, VF4D, VH4D
25 amp alternator Circuit ...l e AGND
10 amp alternator circuit ..................... BRI e, AGND
25 amp alternator circuit ............... SO W4-1770, VH4D
.10 amp alternator circuit .......................... e W4-1770, VH4D
25 amp alternator circuit ... e VG4D
- 10 amp alternator GirGUIt ..........cocoovieoiiirere S VG4D
10 amp/25 amp alternator previous to - _
serial no. 5188288 .................. [ e VGAD
10 amp alternator circuit ... PR AENL
25 amp alternator CirCuit ... R AENL
10 amp alternator circuit ....... e S10D, $12D, $14D
25 amp alternator circuit ..............oooeeinn S10D, S12D, S14D
30 amp alternator
CIFCUIt vt W2-1230, W2-1235, W2-1250
30 amp alternator circuit ........................ VH4D, VG4D, W4-1770
10 amp/30 amp alternator circuits......... SUUTRRS All Models
15 amp-24 volt alternator Circuits............ccoceiiicininn MVF4D
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ENA100 (25 Amp}, ENA101 (10 Amp) Flywheel Alternators
USE WITH MODEL W2-880

{TEM PART NO.

N102-5

N102-9

sD293
YJ63
YJ6&0
XA8

PE78A
PD115
BD103J151

YD350

DESCRIPTION : arty

Flywheel assembly, 10 a.mp
{includes rotor and ring

QA weiiiieeevirereereieeresee e rere e 1.

Flywheel assembly, 25 amp
{includes rotor and ring

(o 1=1:] 0 JPUO OO OO UO 1
Decal........ trmmmettberenbannnnnnees 1
RECHITIN c.eeervevrrerecccrerreerernres 1
Regulator module e, 1
Screw, no. 10-32 thread x
12" 10RG oo 4
Lock washer, no. 10 .............. 4
Nut, no. 10-32 thread ............ 4
Gear cover assembiy,

W2-880 ... 1
Ammeter wire insulator........ 1

10

11

12
13

14

ITEM PART NO.

YL381-14
YL380-14
YB&1
YB82

PE14
XB113

XB106
PA368

PA340

Wisconsin Alternators

DESCRIPTION - ATy

Wire assembly, 10 amp ........ T
Wire assembly, 25 amp ........ L
Stator assembly, 10 amp,

3/8" Wide e 1
Stator assembly, 26 amp,
5/8" wide i 1
Lock washer, no. 10 .............. 4
Screw, 10 amp, no. 10-32
thread x 3/4" loNg ..ococcnivinnn 4

Screw, 25 amp,
no. 10-32 thread x 1" long ....4
Roll pin, 10 amp, 3/16 x

E£L2 2 To1a e PSR 2
Roll pin, 25 amp, 3/16 x
T-1/8" 1ORG e 2




ENA100 (12 Volt - 25 Amp), ENA101 (12 Volt - 10 Amp) Flywheel Alternators
USE WITH ‘MODELS TH, THD, TJD
NOTE: Beginning with engine serial no. 5188288 a new fwo module alternator system replaces the previously furnished three module system

that included_an isolation diode module, and the two unit system without the isolation diode. The Rectifier module and stator assembly have
been modified and are not interchangeable with the old unless both are ¢hanged. The obsolete parts are identified by serial number.

ITEM PART NO. - DESCRIPTION QTY | ITEM PART NO. DESCRIPTION QTy

1 N102-5 Flywheel, 10 amp 5 BD103.JS1 Gear cover assembly ........... 1
{includes rotor and ring 6 YL381-14 Wire assembly, 10 amp ........ 1
L4 L7 1 OO 1 — YL380-14 Wire assembly, 25 amp ........ 1

— N102-9 Flywheel, 25 amp 7 YB81 Stator assembly, 10 amp...... 1
{includes rotor and'ring — YB75 " Stator assembly, 10 amp
[o]=T: | RO ORI 1 {previous to serial no.

2 YJ68 Rectifier module .................... 1 5188288} .. T |

— YJ58 Rectifier module (previous — YB82 Stator assembly, 25 amp ...... 1
to serial no. 5188288} ............ 1 — YB76 Stator assembly, 25 amp

—  ."YJ67 Isolation diode - - : g {previous to serial no.
{not illustrated} (on engines B188288) ....c..coeveeeeeeeceerrrarenns |
previous to serial no. 8 XB113 Screw, 10 amp ..cvevveeennen 4
5188288) .....oveeereeneeerereee e 1] — XB108 Screw, 25 amMp ..eveninne 4

3 YJB9 Regulator module, 10 amp...1 | 9 PE14 Lock washer, no. 10 .............. 4

— YJ60 Regulator module, 26 amp...1 | 10 PA368 Roll pin, 10 amp ......cccvvviinie, 2

4 YD350 T ETUEE=] (o] TR 11 — PA340 Roli pin, 25 amp .oocvcveeeeeen 2

-2-
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ENA100 {12 Volt - 25 Amp), ENA101 (12 Volt - 10 Amp)
Flywheel Alternators With Combination Rectifier-Regulator (Obsolete)
'USE WITH MODELS TH, THD, TJD

NOTE: Beginning with engine serial no. 5188288 a new two méd_ule alternator system replaces the previously furni.shed three module system
that included an isolation diede module, and the two unit system without the isolation diode. The Rectifier module and stator assembly have
been modified and are not interchangeable with the old urdess both are changed. The obsolete parts are identified by serial number,

ITEM

W=

W~ m O

PART NO.

Y.J56
YL381-14
N102-5

SE135AK5

PA368
YB72
XB113 -
PE14
BD103JS1

TO AMMETER

DESCRIPTION Qry .
Rectifier-regulator module o
Wire assembly .....ocecevirceennn. 1
Flywheel assembly

{includes magnetic rotor

and ring gear) ..eceeennnen 1
Flywheel shroud :
{notillustrated) ....cc.covermrnnnn. 1

~Roll pin e 2
Stator assembly .o 1
Screw, no. 10-32 thread ........4
Lock washer, no. 10 .............. 4
Gear cover assembly ........... 1

-3-
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-ENA100 (12 Volt -~ 30 Amp), ENA101 (12 Volt - 10 Amp)

ITEM PART NO.

1

N101-6

N101-10

YJ58

Y.J59

YJ60
YD350
BD100K451
YL381-14
YL380-14

Flywheel Alternators (Obsolete)
USE WITH MODELS VE4D, VF4D, VH4D

DESCRIPTION QTY

Flywheel, 10 amp
{includes rotor and ring

Fo[21: Lo OO aeieeaeeieeeas 1

Flywheel, 30 amp
(includes rotor and ring
o [=1:1 4 O UOPOV: 1

“Rectifier module .................... 1
‘Regulatar module, 10 amp ... 1
"Regulator module, 30 amp ... 1

Insulator .....ooooiiiivieneneeeees 1
Gear cover assembly ............ 1
Wire assembly, 10 amp ........ 1
Wire assembly, 30 amp ........ 1

iITEM PART NO.

7
8
9
10

YB75
YB76
XB113
XB106
PE14
‘PA368
‘PA340
- PD115

— PE78A

'—  XA8 .

Wisconsin Alternators

DESCRIPTION

Stator assembly, 10 amp...... 1
Stator assembly, 30 amp...... 1

Screw, 10 amp ................ S
Screw, 30 amp ..ocvveniiiveeninn 4
Lock washer, no. 10 ....c....... 4
‘Roll-pin, 10 amp ....................2
Roll pin, 30 amp ..., 2

: _Nut,‘ no. 10-32 thread
(not'illustrated} ......ccoeeeeeevnennn &

Lock washer, no. 10

- (not illustrated) .....ooveecciniaenn b

Screw, no. 10-32 thread
(not illustrated) .........co.oonvnnen 4




ENA100 (12 Volt), ENA101 {12 Volt) Flywheel Alternators (Obsolete}

USE WITH MODELS VE4D, VF4D, VH4D

12 VOLT - 10 AMP

12 VOLT - 30 AMP

ITEM PART NO. |

1 YJ56

2 YL381-18
N101-6

4 PA368

5 YB72

6 BD100K451

DESCRIPTION - QTY

Rectifier-regulator module,

T10 AMP e 1

Wire assembly,'m-amp o1
Flywheel, 10 amp -
(includes magnetic rotor

and ring gear) ... 1
Roll pin, 10 amp .evvevveeninnn 2
Stator assembly, 10 amp....... 1

Gear cover assembiy ............ 1

ITEM PART NO.

7
8

9

10
11
12
13

-5-

PE14
XB113
N101
PA340

-YB67

XB106
YJ4951

Wisconsin Alternators -

DESCRIPTION QTyY
Lock washer, no. 10 .............. 4
Screw, 10 aMp wovvicnrinnn 4
. Flywheel, 30 amp ...ccoveuen... o
"Roll pin, 30 aMpP ccoovevveeevernenns 2
Stator assembly, 30 amp ...... 1
Screw, 30 amMpP .o, 4
Rectifier-regulator module,
30 amp i




ENA102 (25 Amp), ENA103 (10 Amp) Flywheel Alternators
USE WITH MODEL AGND '

ITEM PART NO. DESCRIPTION QTY | ITEM PART NO. DESCRIPTION aTy

1 N103-5 : Flywheel assembly, 10 amp 10 YL381-18 Wire assembly, 10 amp ........

‘ {includes rotor and ring — YL380-18 Wire assembly, 25 amp ........

) : PEAN) e 1T | 11 YB31 Stator assembly, 10 amp,

—  N103-9 : Flywheel assembly, 25 amp 38  wide ..o
{includes rotor and ring — YB32 Stator assembly, 25 amp......
(3 [=1-] f S USUUUUTORTURTUTOTR I I . XB 113 Screw, 10 amp,

2 SD293 - Decal v 1 no. 10-32 thread x

3 YJ68 Rectifier module ... 1 374" 10NG oo,

4 YJ60 Regulator module e 11— XB106 Screw, 25 amp,

5 XA7 Screw, no. 10-32 thread x no. 10-32 thread x 1" long ....

: 172" 1oNg vierrevriiisrevneesrenennn 1 13 7 PE14 Lock washer, no. 10 .............

6 PE78A Lock washer, no. 10 ..............4 | 14 PA368 Roll pin, 10 amp, :

7 PD115 Nut, no. 10-32 thread ............ 4 316 XT/B i

8 BG34351 Bearing retainer plate ........... 11— PA340 Roll pin, 25 amp,

9 YD350 ([ EAU] =1 1o ] SRR 1 M6 X 1-1/8 e

-6-
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ENA120 (25 Amp), ENA121(10 Amp} Flywheel Alternators

ITEM PART NO.

1

e WwN

O~ d

N101-17
N101-16.

SD293
YJ68
YJ60
XA8

PE78A

_PbB115

YD350
BD100M 151

-Rectlfler module

USE WITH MODELS W4-1770, VH4D

DESCRIPTION aTty

Flywheel assembly, 10 amp,
W4-1770 (includes rotor
and ring gear) ..

Flywheel assembly, 25 amp,
W4-1770 (includes rotor

and ring gear) ....cc.vevereeeineeas
Decal..

Regulator module .................
Screw, no. 10-32 thread x

H2"IONG e
Lock washer, no. 10 ...

o Nut, no. 10-32 thread .....c......

Insulator .....vee et
Gear cover assembly ...........

— ) -3

10
111

12
1| —
4113
4114
4
1] —
1
-7-

ITEM PART NO.-

. YL381-18

YL380-18
YB81
YBa2
XB113

XB106 ..+

PE14
PA368

PA340

Wisconsin Alternators

DESCRIPTICN aTy

Wire assembly, 10 amp ........ 1
Wire assembily, 25 amp ........ 1
Stator assembly, 10 amp,

3/8" wide flange ....ccoeueveeeenne. 1
Stator assembly, 25 amp ...... 1
Screw, 10 amp,

no. 10-32 thread x ]
3/4" long ... SO |
Screw, 25 amp, .

no. 10-32 thread x 1" Iong el

Lock washer, no. 10 ..............4
Roll pin, 10 amp, 3/16 X
7/8 long .. - e 2
Roll pin, 25 amp, 3/'16 X
1-1B1ONG o, 2




- ENA120 (25 Amp), ENA121({10 Amp} Flywheel Alternators -
USE WITH MODEL VG4D

ITEM PART NO.

1

;R W N

O WMo

N100-5

N100-9

SD293
YJ68
YJ60
XAB

PE78A
PD115
YD350

' BD101BS1,

DESCRIPTION QaTy

Flywheel assembly, 10 amp
{includes rotor and ring

[o]=7:1 o I 1
Flywheel assembly, 25 amp
(includes rotor and ring

BN Y- | o 1
c Decal . 1
Rectifier module ..ccceivviiinenn 1
Regulator module ................. 1
Screw, no. 10-32 thread x
12" 1ONG coeerieeeeeee e 4
Lock washer, no. 10 oo d
Nut, no. 10-32 thread ............ 4
INSUIATOL covvivrireriee e 1
Gear cover assembly ............ 1

10

11

12

13
14

ITEM PART NO.

¥L381-22
YL380-22
YB31
YB82
XB113
XB106

PE14
PA368

PA340

Wisconsin Alternators -

DESCRIPTION QaTy

Wire assembly, 10 amp ........ 1

. Wire assembly, 25 amp ....... 1

Stator assembly, 10 amp,

3/8" wide flange ... 1
Stator assembly, 25 amp ...... 1
Screw, 10 amp, '

no. 10-32 thread x

B/AM10NG v, 4

Screw, 25 amp,
no..10-32 thread x 1" iong .... 4

Lock washer, no. 10 ............. 4
Roll pin, 10 amp,
BMEXT/B it 2

- Roll pin, 25 amp,

T O R 2




Flywheel Alternator (Obsolete} (On Engines Previous To Serial No. 5188288)
| USE WITH MODEL VG4D

ITEM PART NO.

“1

qlcim.p.iuw

N1DQ—5 '
N100-8 -

YJ58
YJ59
-YJ60
BD101BS1
YD350
¥1381-18
YL380-18 -
-YB75

DESCRIPTION

aTty

Flywheel, 10 amp {includes
roter and ring gear)............... 1
Flywheel, 30 amp {includes

‘rotor and ring gear) ............... 1

Rectifier module .................... 1

. Regulator medule, 10 amp ... 1

Regulator module, 30 amp ... 1

Gear cover assembly ............ 1
Insulator . 1
Wire assembly, 10 amp ........ 1
Wire assembly, 30 amp ....... 1

Stator assembly, 10 amp...... 1

ITEM PART NO. -

YB76
XB113
XB106
PE14
PA368
- -PA340 -
" PD115

3t *®]|

— PE78A

— XA8

- 'DESCRIPTION

Wisconsin Alternators

QTy
Stator assembly, 30 amp ...... 1
Screw, 10 amp cveveveeeen 4
Screw, 30 amp .o 4
Lock washer, no. 10 .............. 4
Roll pin, 10 amMp .c.veeereenan, 2
‘Roll pin, 30 amp .ceeveiinnennn... 2
Nut, no. 10-32 thread
{not illustrated) ......cceeneaennnes 4
Lock washer, no. 10 .
(not illustrated} ....c.ervererennnns 4

Screw, no. 10-32 thread

" {not iHustratéd} .iienn.... 4




:Flywheel Alternator (Obsolete)
USE WITH MODEL VG4D

12 VOLT - 10 AMP 12 VOLT - 30 AMP

TO AMMETER .

~N oo e W

ITEM . PART NO.. DESCRIPTION QTY | ITEM PART NO. DESCRIPTION aTy
1 " YJBE Rectiﬁer—regulator module, 8 YL381-18 & Wire assembly, 10 amp ........
. : : 10 amp .. L1189 N100 Flywheel, 30 amp {(includes
2. N100-6 - Flywheel 10 amp (mcludes : - : rotor and ring gear}......cevveeee-
o rotor and ring gear) ..o, 1|10 PA340 . Roll pin, 30 amp e
PA368 . Roll pin, 10 amp .. 2 | M YB6&7 Stator assembly, 30 amp......
YB72 Stator assembly, 10 amp ...... 1|12 YJ49S1 Rectifier-regulator module,
BD101BS1 Gear cover assembly ............ 1 30amp .
PE14 Lock washer, N0. 10 .....cocneene 4 |13 XB108 Screw, 30. amp -----------------------
XB113 Screw, 10 amMp ..cocveveninnnnnnes 4
-10-
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ITEM PART NO.

- -

ENA123 (10 Amp), ENA124 (25 Amp) Flywheel Alternators
VIODEL AENL

SDae3
YJ68
YJ60
XA7

PE78A
PD115
BG34451
YD350
YL.381-6
YL380-8
YB81

. YB82

XB114

USE WITH

DESCRIPTION QTY | ITEM PART NO.
Decal...coeciecreeeeecire e 1] — XB110
Rectifier module ..cocoeevvee. . 1

Regulator module ............... 112 PE14
Screw, no. 10-32 thread x 13 PA336
12" IoAg oo 4
Lock washer, no. 10 ....oceeeen 4 | — PA362
Nut, no. 10-32 thread ............ 4.
Bearing retainer plate ........... 1114 N108-2
Insulator .......... et 1 :

Wire assembly, 10 amp ........ 1

Wire assembly, 256 amp ........ 1| — N108-3
Stator assembly, 10 amp, :

- 3/8" wide flange ....ccoevene L 1

‘Stator assembly, 25 amp....... 1
Screw, 10 amp,
no, 10-32 thread x
340N e

=T1-
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DESCRIPTION QaTy

Screw, 2b amp,
no. 10-32 thread x 1" long ....4

Lock washer, no. 10 .............. 4
Roll pin, 10 amp,

BAGXT/8 e, 2
Roll pin, 25 amp, .
316 x1-1/8....... eeerrrrrrrrerei——, 2

Flywheel assembly, 10 amp
{includes rotor and ring
gear} .. 1

- Flywheel assembly, 25 amp

{includes rotor and ring
gear) voieeeeeeenens e rereree e 1




ENA127 (10 Amp), ENA128 {25 Amp) Flywheel Alternators
USE WITH MODELS S10D, $12D, $14D

n

N TL R . Qe

ITEM PART NO. DESCRIPTION QTY | ITEM PARTNO.  DESCRIPTION ' QTYy
5b293 Decal ... 11— YBsz2 Stator assembly, 25 amp ...... 1
- YJ68 - Rectifier module .................... 11 1 XB113 - Screw, 10 amp,
 YJB0 Regulator module ......coevveereen 1 no. 10-32 thread x
XAT © Screw, no. 10-32 thread x 77 R 101 T TP 4
T H2M1ONG e | — XB106 Screw, 25 amp,
5 PE78A - 'Lock washer, no. 10 .............. 4 no. 10-32 thread x 1" long ....4
6 PD115 Nut, no. 10-32 thread ............4 | 12 PE14 Lock washer, no. 10 ... 4
7 BG350AS51 Bearing retainer plate .......... 1113 N10BA2 - Flywheel assembly, 10 amp
8 - ¥D350 ©INSUIALOr e {includes rotor and ring
g YL381-18 Wire assembly, 10 amp ........ 1 e =T: 1 1 RSP RRS 1
c— ¥Y1.380-18 Wire assembly, 26 amp ........7T | — N105A3 Flywheel assembly, 25 amp
10 YB8&1 Stator assembly, 10 amp, (includes rotor and ring
3/8" wide flange ..o 1 (o =11 o SR 1
-12-
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ENA130 (30 Amp) Flywheel And Flywheel Alternator -
USE WiTH MODELS W2-1230, W2-1235, W2-1250

ITEM PART NO, DESCRIPTION QTY | ITEM PART NO. DESCRIPTION aTy

— ENA130 Flywheel| alternator assembly 11 YJ70 Rectifier/fregulator module ...1
{includes 5-8, 10-14) ............. 10 12 Y1.393-24 Wire assembly .......cccoeun...... 1
a1 XD51 . Screw, 5/18"-11 thread x 13 SA163 Cover .ol U 1
A P 1o T SO 1 14 XA129 Screw, no. 10 thread x
2 -PE37 . Lock washer, 5/8" ....cvveveeenne 1 _ 12" long ..cccvvnveveennien. TR 3
3 PHG10 Washer, : 15 N111-3 Flywheel assembly {includes
- 5B"1LD.x2-1/8x3/16" .......... 1 - 1GHE7, TINC217-3, 1YNb,
4 GH57 RiNg gear......eeeceeereeeernini 1 : 1PA470} (optional) ................. 1
5 YB84 Alternator stator assembly...1 | — N113-4 Flywheel assembly with
6 XB114 Screw, no. 10-32 thread x | tap holes .o, 1
. (R P2 A ToTo T I 4 | — N114-2 . Flywheel assembly without
7 - PE14 Lock washer, no. 10 .............. 4 alternator magnetic rotor
8 PA340 Roll pin, 3/16" x _ {includes item 4} ...cccveuenne.... 1
1-18% long veevvvciviiiinciiccccenennnn 2 | — N114-3. .. Flywheel assembly with
9 PLt7 No. 13 Woodruff key ............. 1 . tapholes ..o 1
10 XATT . Screw, no. 10 thread x
B/8" IONG e 2

-13-
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ENA132 (30 Amp) Flywheel And Flywheel Alternator
USE WITH MODELS VH4D, VG4D, W4-1770

[8y]

ITEM PART NO. DESCRIPTION QTY | ITEM PART NO. DESCRIPTION aTy
— ENA132 Flywheel alternator assembly | 11 N101E16 Flywheel assembly, VH4D ....1
{includes 1-7, 9, 10} ............... 1 | — SE74YA Air shroud, VH4D
1 YB84 Alternator stator assembly ... 1 {not illustrated} .....ooceeeneennnes 1
2 XB106 Screw, no, 10-32 thread x — SE76B11 Lower air shroud, VH4D
: B e ¢ T RSOOSR 4 {not illustrated) .......ccceviiineeeee 1
3 PE14 Lock washer, no. 10 .............. 4 | — N101E16 Flywheel assembly, W4-1770
4 PA340 Roll pin, 3/16" x e SE74YA Air shroud, W4-1770
o B 11 S T o o R 2 {not illustrated} ........cccrvrnnrenns 1
XA35 Screw, 1/4-20 thread x — SE76B11 Lower air shroud, W4-1770
) 5/8" [ONG v 2 ' : {not iliustrated) .....ccccoeiviiinnnne 1
. B YJ70 Rectifier/regulator module ...1 | —  N100D8 Flywheel assembly, VG4D ....1
7 YL393-24 Wire assembly ... 1 | — SE124AM Air shroud, VG4D
8  BD100K4351 Gear cover, VHAD ..o 1 : " {notillustrated) ...ooeeeeeeeeene 1
- BD100M 181 Gear cover, W4-1770............. 1 |— SE126A14 Lower air shroud, VG4D
— BD101BS1 Gear cover, VG4D ................. 1 _ {not illustrated) ........cccuvruinee 1
9 SA163 COVEN vt 1
10 XA129 Screw, no. 10 thread x
12" 10NG e 3
-14-
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ITEM PART NO.

SE74YA
N101-10
YJ64
YJ65

BD100K6S1

YL380-14
YB79

XB106

ENB101 (24 Volit — 15 Amp) Flywheel Alternator
USE WITH MODELS MVF4D, MVH4D

DESCRIPTION QaTy

Flywheel shroud..................... 1
“Flywheel e 1

Rectifier module, 24 volt....... 1
Regulator module, 24 volt .... 1

Gear cover assembly ............ 1
Wire assembly ..coeovevvciveenne 1
Stator assembly, 24 volt,

18 @MY et ereres 1
SCreW .ot 4

ITEM PART NO. DESCRIPTION QaTty
9 PE14 "Lock washer, no. 10 .............
10 PA340 Roll pin e 2
11 YD350 MSulator ...
ol PD115 Nut, no. 10-32 thread
. {not illustrated} .......ccccvneemen.nc
—_ PE78A Lock washer, no. 10
{notillustrated} ..........coorunn.n
— XA8 Screw, no. 10-32 thread
(not illustrated) ..cccccvevvevrienannn.
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ENB101 (24 Volt - 15 Amp) Flywheel Alternator

The flywheel alternator, Fig. 1, is a permanent mag-
net type and has no brushes, commutator, belts or ad-
justments. A series of coils (stator) is mounted to
the engine gear cover, and the magnetic flux is pro-
vided by a permanent magnet in the flywheel which
rotates around these stationaty coils. Four compon-
ents make up this light weight — space saving sotirce
of energy: a flywheel with magnetic rotor, stator,
rectifier module and regulator module.

The center-tap tectifier arrangement prevents damage
to the alternator system, in the event of incorrect
battery connection or from arc welding. One half of
the load-producing winding is in series with each
diode, so when the battery is connected in reverse,
resistance of the winding limits the current draw and
keeps it at a safe level. If the incorrect battery con-
nection is not remedied, complete drainage of the
battery occurs, but the rectifier will not be damaged.

In the case of arc welding, the winding acts as a
choke and its inductance prevents the trans1ent volt-
age from damaging the diodes.

PRECAUTIONS to be exercised in the use of this
flywheel alternator:

1. Do Not reverse battery connections. This is for a
‘negafive ground system only.

2. Connect booster batteries properly — positive to
positive and negative to negative.

3. Do Not polarize the alternator.

4. Do Not ground any wires from stator or modules
which terminate at connectors.

5. Do Not operate engme with battery d1sconnected
from system.

6. Disconnect at least one battery lead if a fast bat-
tery charger is used.

7. Never use a fast battery charger to boost the
battery output.

WIRING CIRCUIT (Fig. 2)

The fool-proof type connectors used, prevent incorrect
wiring from the stator to the rectifier and regulator
modules. To disconnect plugs, squeeze outer ends of
receptacle and pull apart.

The rectifier and regulator modules are grounded to
the engine and therefore should not be removed and
mounted at some remote location. This is a negative
ground circuit. Connect ground strap from negative
post of battery to starting motor flange, or good clean
grounding surface on engine.
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-ENB101 (24 Volt — 15 Amp) Flywheel Alternator

REGULATOR

A

RED LEAD £/

RECTIFIER
MODULE

TWO
BLACK LEADS

‘BLACK
LEAD

A MAGNETIC

ROTOR
14 GA, .
GREEN WIRE CONNECT TO
CHARGE SIDE
. OF AMMETER -
Fig. 1

=17-

-Wisconsin Alternators -

'STARTER ' :
SWITCH ’
i Lo STARTING
=0 " MOTOR
: I
-QPTIONAL- 7T . %
! SOLENDID
+3- snnnns<1 e i
N :
=
24 VOLT S |GNITION
=  BATTEAY «, Switer B
© 7 " RECTIFIER  REGULA .
MODULE MOCULE GOMNEGTION

FOR LIGHTS AT
GHARGE SIDE

E i0 GA WIRE IF
OVER 36" LONG

DISTRIBUTOR
DRIVE

w-TEwpERATURE  IGHITION

SAFETY SWITCH
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ENB101 (24 Volt - 15 Amp) Flywheel Alternator

SERVICE PROCEDURE:

Examine leads for broken or frayed wires, or loose
connections, If none are found, disconnect battery
and uncouple connectors joining stator and the two
modules. Be sure base of modules is making contact
with a good clean mounting surface on the engine,
free of dirt, oil and grease. This will provide the
necessary ground contact for the modules, as well as
a means of dissipating heat.

TO CHECK STATOR: use an ohmmeter with R x I
scale (minimum sensitivity of 20,000 ohms/volis),
and check continuity as follows:

AC AC REG.
AC CT (Center Tap) AC REG.
Black #1 Dark Blue Black #2 Red

NOTE: Wire numbers for probe connections are for con-
venience only and are not indicated on the connectors.

METER PROBE METER REPLACE
CONNECTIONS VALUE STATOR
+ - R X 1 SCALE
Black #1 to Black #2 | .: 1.00 ohms QO Indicates Short
Black #1 10 CT g .50 ohm Circuit,
Black #2110 CT e .50 ohm
Black #1 to Red &4 2.75 ohms @ Indicates
Black #2 to Red 1.75 ohm Open Circuit,
Any Pin to Engine oo} Any reeding indicates
Ground a short circuit.

TO CHECK RECTIFIER MODULE, Part No. YJ-64

The rectifier module can be distinguished from the
regulator by the two black lead wires and identifi-
cation decal. Use an ohmmeter and static check
continuity as follows:

METER PROBE CORRECT REPLACE
CONNECTIONS METER RECTI™i®R
VYALUE MODULE
+ — R X 1 SCALE
Eng. Gnd. to Black #1 51tc 15 chms
Black #1 to Eng. Gnd. o0 Any read’
Eng. Gnd. to Black #2 5to 15 ohms l [— indicates a
Black #2 to Eng. Gnd. a0 T short circui-,

TO CHECK REGULATOR MODULE, Part No. YJ. ,,

The regulator module can be distingnished from the
rectifier module by the lead wire colors, black and
red, and the identification decal. Use a good ohmmeter
and sfatic check continuity as follows:

METER PROBE CORRECT REPLACE
CONNECTIONS METER REGULATOR
YALUE MODULE
+ - R X 1 SCALE
Red to Eng. Gnd. o0 Any
Eng. Gnd. to Red (e o) reading
Red to Black co indicates
Black to Red [0 0] a short
Black to Eng. Gnd. o circuit.

-18-
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ITEM PART NO.

W~ BT Wh =

SE74YA
N101-10
YJ64

Y.J65
¥YD350
BD100K6S1
Y1.380-14
YB79

- Flywheel Alternator {12 Volt - 15 Amp)

DESCRIPTION QTY | ITEM PART NO.
Flywheel shroud ..........ccoc.... 1 XB106
Flywheel ......ccccivvvcrcvivvceeneen 1 | 10 PE14
Rectifier module, 24 volt....... 11 11 PA340
Regulator module, 24 volt ....1 | — PD1156
Insulator e 1
Gear cover assembly ............ 1| — PE78A .
Wire assembly ooevrveiiiennene 1

_ Stator assembly, e XAS8
24 volt, 15 amp e 1

-19-
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DESCRIPTION QTY
ool o Y.
Lock washer, no. 10 .............. &
Roll pin e e 2
Nut, no. 10-32 thread

{(not illustrated} .....coceeveveeeennes 4
Lock washer, no. 10

{not iliustrated) .......ccconveeee.. 4
Screw, no. 10-32 thread

{not illustrated) ........coccevericenn 4




Flywheel Alternator (24 Volt - 15 Amp) {Obsolete)

Problem: Low/MNo Charge

Possible Cause & Remedy

Test 2.0 Conditions and pro-
cedure the sameas
Test 1.0 except the
regulator module is

disconnected.
2.11f the charge rate

increases —

2.2If the charge rate

does not increase—
3.0 Test conditions

and procedure the

Test

same as 1.0 except
with new rectifier
module plugged in.

3.11f the charge rate
increases —

3.2If the charge rate

does not increase—

4.0 With engine stop-
ped, unplug all
connectors between
modules and stator.
Start engine and
run at 2400 RPM.
With AC voltmeter
check voltage be-
tween each of the
black stator leads
and ground.

4,1 If one of the two
voltages is zero or

they are over 10%
apart —

Test

2.1 Regulator was at fault.
Replace regulator module.

2,2 Regulator is not at fault,
Continue with Test 3.0.

3.1 Rectifier module at fault.
Permanently install new
rectifier module.

3.2 Continue with Test 4.0.

4.1 The stator is faulty
and should be replaced.

Further testing can be done on the component level
with the engine stopped, and the stator and module
connections including output lead uncoupled.

TO CHECK STATOR

Use an ohmmeter and check continuity as follows:

AC AC REG.

REG.
Red

—
| —
-

AC
Black #1

AC
Black #2

NOTE: Wire numbers indicated for probe connections
are for convenience only and are not indicated on the
connectors,

-20-
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Flywheel Alternator (24 Volit — 15 Amp) (Obsolete) .

For 10 amp unit STATOR

TO CHECK REGULATOR MODULE, Part No. YJ-60

%gLEECFTTgEE eizsg ' R’sﬁ;l}?)%E The same Regulator module is used for both the 10 amp
: > and 25 amp systems. Use an Ohmmeter and sfatic check
as follows: - :
Black #1 to Black #2 2.0 ohms 0 Indicates Short
Black #1 to Eng. Gnd. E 1.0 ohm Circuit. METER PROBE METER REPLACE
Black #2 to Eng. Gnd.{ & 1.0 ohm C+°NNECT‘°§5 INDICATION MODULE
Black #1 to Red B 3.0 ohms QO Indicates
Black #2 to Red < 1,0 ohm Open Circuit. Red 1o Eng. Gnd.| No Continuity Continuity
. Eng. Gnd. to Red
For 25 amp unit STATOR Red {0 Brack
METER PROBE METER REPLACE Black to Red
CONNECTIONS VALUE STATOR Black . to Eng. Gnd.
+ - Eng. Gnd. to Black Continuity No Continuity
Black #1 to Black #2 [ 14 0.40 ohm
Black #1 to Eng. Gnd. | © 0.20 ohm . AMP QUTPUT regulated by engine speed
14 00 Indicates
Black #2 to Eng. Gnd. | p, 0.20 ohm Open Circuit, MAXIMUM 10 AMP 25 AMP
Black #1 to Red A 3,20 ohms MODEL ENGINE SPEED SYSTEM SYSTEM
Black #2 to Red < 2,80 ohms
5-120, 5-14D
CAENL, TUD 3600 RPM 10 amps 25 amps
STATOR IDENTIFICATION: AGND 4200 RPM 10 om ”
. ps amps
— 3/87 wi 25 amp — 5/8" wide fl
10 amp — 3/87 wide flange smp — 5/ o Wde TEREE L Vi 2800 RPM 9 amps 20 amps
YG4D 2400 RPM 8 amps 17 amps
TO CHECK RECTIFIER MODULE, Part No. YJ.68

The same module is used for both the 10 amp and 25

amp systems. It can be distinguished from the regula-
tor by the three lead wires instead of two and the

identification decal.

CONNECTIONS

Use an ohmmeter and static
check continuity as follows:

METER PROBE

METER
INDICATION

+ —

White lead to Black #1 No Continuity

Black #1 to White lead Continuity
White lead to Black #2 No Continuity
Black #2 to White lead Continuity

Note: Continuity shall be in one direction only. If
readings are not as indicated, replace module,
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Flywheel Alternator (12 Volt - 10 Amp And 25 Amp) (Obsolete)

STATOR'
10 AMP - 3/8" FLANGE
:256 AMP.— 5/8" FLANGE -

-22.
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Flywheel Alternator (12 Volt - 10 Amp And 25 Amp) {Obsolete)
(For Engines Beginning With Serial Number 5188288) {see pg. 22)

SERVICE PARTS LIST: The following items are in addition to, or replace similar parts found in the parts manual of each specific engine model.
The parts illustration is for the VG4D engine, but can be applied to all models,

PART NUMBER PER ENGINE MODEL

REF. DESCRIPTION | NO. $10D, 812D | W2-880 VF4D,
NO. REQ. AENL | AGND $14D THD, TJD VH4D VG4D W4-1770
1 | *Flywheel, 100 amp | 1 N104-56 N103-5 N105-2 N102-56 N101-6 N100-5 N101-17
Flywheel, 25 amp | 1 N104-9 N103-9 N105A3 N102-9 N101-10 N100-9 N101-18
2 Rectifier module 1 | YJ68 YJ68 YJ68 YJ68 YJ68 YJ68
3 Regulator module| 1 | YJ60 YJ60 YJ60 YJ60 Y.J60 Y.J60
4 Gear cover :
assembly 1 BD103JS1 | BD10OK4S1 | BD101BS1 | BD100OM1S1
Bearing retainer |
plate s 1 | BG34451| BG343S1| BG350A51
5 Insulator 1 | YD3b0 YD350 YD350 YD350 YD350 YD350
6 Wire assembly,
10 amp 1 ¥L381-6 | YL381-6 | YL381-18 Y1381-14 | YL381-18 YL381-22
Wire assembly,
25 amp -1 YL380-6 | YL380-6 | YL380-18 YL380-14 | YL380-18 YL380-22
7 Screw, 10 amp 4 | XB114 XB113 XB113 XB113 XB113 XB113
Screw, 25 amp 4 | XB110 XB106 XB106 XB106 XB106 XB106
8 Lock washer,
no. 10 4 | PE14 PE14 PE14 PE14 PE14 PE14
9 Roll pin, 10 amp 2 | PA336 PA340 PA3638 PA368 PA368
Roll pin, 25 amp 2 | PA362 PA340 PA340 PA340 PA340
10 Stator assembly,
10 amp 1 YB81 YB81 YB81 YB81 YB81 YB81
Stator assembly,
25 amp 1 YB82 YB82 YBa2 YB8&2 YBg2 YB82
11 | *Flywheel shroud | 1 |SE154A | SE217H gggg?é‘ 1WF{| SE13BAT | SE74YA SE124AM | SET4YA
PARTS REQUIRED — NOT ILLUSTRATED
* Crankcase 1 [ AA91B10| BA54-20
Engine base 1 | BB128A5
Clip 1 PGE30-1 | PG430
Grommet 1 PH198B1
Gasket 1 {QD833
Nut, no. 10-32 thread 4 | PD1156 PD115 PD115 PD115 PD115 PD115
Lock washer, no. 10 4 | PE78A PE78A PE78A PE78A PE78A PE78A
Screw, no. 10-32 :
thread 4 | XA7 XAT XAT XAB XA XA8

*NOTE: Because of the available variations in Flywheels, Flywheel Shrouds and Crankcases — give Engine Model,
Specification and Serial Numbers when ordering.
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Flywheel Alternator {12 Volt = 10 Amp And 30 Amp) (Obsolete)

The improved Flywheel Alternator System {Page 26), with individual Rectifier and Regulator Modules, replaces this Single Unit Rectifier-
_Regulator System. FOR SERVICE: The Stator, Magnetic Rotor, Rectifier and Regulator are not interchangeable, and because of the 10 and 30 Amp
Systems it is necessary that the Engine Model, Specification and Serial Numbers be given when ordering parts.

12 VOLT - 10 AMP ALTERNATOR

12 VOLT - 30 AMP ALTERNATOR

TO AMMETER

REE ‘ NO PART NUMBER PER ENGINE MOBEL
e DESCRIPTICN . VE4D,

NO. REQ. AENL AGND THD, TJD VF4D, VH4D VG4D
1 Rectifier-reguiator module, 10 amp 1 ¥J56 YJ56 YJo6 YJ56
1A Rectifier-regulator module, 30 amp 1 Y 4951 YJ49S1 YJ4851 YJ4951
2 Wire assembly, 10 amp 1 YL379-14 | YL379-14 { YL379-14 | YL379-14 YL379-18
3 Lock washer, no. 10 4 PE14 PE14 PE14 PE14 PE14
4 Screw, 10 amp 4 XB114 - XB113 XB113 XB113
4A Screw, 30 amp 4 XB106 XB106 XB106 XB106
5 * Flywheel, 10 amp 1 N104-5 N102-5 N101-6 N100-5
5A Fiywheel, 30 amp 1 N103 N102 N101 N100
6 Roll pin, 10 amp 2 PA336 - PA368 PA368 PA368
B6A Roll pin, 30 amp 2 PA340 PA340 PA340 PA340
7 Stator assembly, 10 amp 1 YB72 YB72 YB72 YB72
A Stator assembly, 30 amp 1 YB67 YB&7 YB&7 YB67
8 Gear cover assembly 1 BD103JS1 : BD100K4S1 | BD101BS1

Bearing retainer plate 1 BG34481 | BG34351
*NOTE: Because of the available variations in Flywheels and Flywheel Shrouds (not illustrated} — give Engine Madel,

Specification and Serial Numbers when ordering.
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Flywheel Alternator (12 Volt - 10 Amp And 30 Amp)
With Individual Rectifier and Regulator Modules

SERVICE PARTS LIST: The following items are in addition to, or replace similar parts found in the standard parts imanual of each specific engine -
model. The parts illustration is for the VG4D engine, but can be applied to all modefs. '

10 AMP — 3/8" FLANGE
' 30 AMP - 5/8" FLANGE

-25.
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Flywheel Alternator {12 Volt - 10 Amp And 30 Amp) (see pg. 25)

NO.

PART NUMBER PER ENGINE MODEL

REF.
, DESCRIPTION 810D, VE4D
NO. REQ.[ AENL AGND $12D THD, TJD VE4D, VHAD VG4D |
1 |*Flywheel shroud 1| sE154a | SE217H | SE301B1 1 gpq35AT | SE74YA SE124AM
_ : ‘ (back plate)
2 |[*Flywheel, 10 amp 1 N104-5 N103-5 N105-2 N102-5 N101-6 N100-5
Flywheel, 30 amp 1 N104-9 N103-9 N102-9 N101-10 N100-9
3 | Rectifier mo_dule 1 YJb8 YJ58 Y58 YJ58 YJ58 YJ58
4 Regulator module, 7
10 amp . 1 YJb9 YJ59 Y.J59 YJ59 YJbo YJ59
Regulator module, -
30 amp 1 YJ60 YJ60 YJ60 YJ60 YJ6&0
5 | Gearcover . _
assembly 1 BD103JS1| BD100K4S1 | BD101BS1
Bearing retainer - '
plate 1 BG34451 | BG343S1| BG350A51
6 Insulator 1 YD350 YD350 YD350 YD350 YB350 YD350
7 Roll pin, 10 amp 2 PA336 PA340 PA368 PA368 PA368
Roll pin, 30 amp 2 PA362 PA340 PA340 PA340 -PA340
8 | Lockwasher,no.10 | 4 | PE14 PE14 | PE14 PE14 PET4 PE14
9 | Screw, 10 amp 4 | XB114 | XXB113 | XB113 XB113- | XB113 XB113
’ Screw, 30 amp 4 | XB110 XB106 : XB106 XB106 XB106
10 | Wire assembly, - _ . .
10 amp 1 '¥L381-8 Y1381-6 | YL381-18 |¥YL381-14 | ¥YL381-14 YL381-18
Wire assembly, R o Do
30 amp 1 YL380-6 YL.380-6 Y1380-14 | YL380-14 YL380-18
M Stétor assembly, . o
10 amp 2 YB75 YB75 YB75 YB75 YB75 Y_B75
Stator assembly, : ) ‘ ' : '
30 amp 1 YB76 YB76 " YB76 YB76 _ YB76'
PARTS REQUIRED — NOT ILLUSTRATED
*Crankcase 1 AA91B1 BAS4-20
Engine base 1 BB128A5
Clip 1 PG630-1 PG430
Gasket 1 Qp833
Nut, no. 10-32 thread 4 PD115 PD1156 PD115 PD115 PD115 PD115
Lock washer, no. 10 4 PE78A PE78A PE78A PE78A PE78A PE78A
Screw, no. 10-32 thread 4 | XAT XAT XA7 XA8 XAB XA8

*NOTE: Because of the available variations in Flywheels, Flywheel Shrouds and Crankcases — give Engine
Model, Specification and Serial Numbers when ordering these parts.
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Flywheel Alternator (12 Volt - 10 Amp And 25 Amp) (With Solid
State Regulation) (Single, Two And Four Cylinder Engine Models)

DESCRIPTION of Change

Beginning with engine serial No. 5188288, a new two
module flywheel alternator system replaces the pre-
viously furnished three module system, that included
an isolation dicde module, and the two unit system
without the isolation diode. '

The isolation diode module was incorporated into the
old system to eliminate battery discharge problems
during shut down, cranking and idling,.

INTERCHANGEAEILITY

The Regulutor module was not changed and is com-
pletely interchangeable between the new and old sys-
tems. The Rectifier module and Stator assembly have
been modified to incorporate the advantages of an
isolation diode without adding a third module. These
new parts are not interchangeable with the old unless
both rectifier and stator are replaced simultaneously.
The new system has a three prong plug connector be-
tween the rectifier and stator — the old system has a
two prong connector.

DESCRIPTION and OPERATION

This flywheel alternator is of the permanent magnet
type and has no brushes, commutator, belts or adjust-
ments. A series of coils (stator) is mounted to the
engine gear cover, and the magnetic flux is provided
by a permanent magnet in the flywheel which rotates
around these stationary coils. Only four components
make up this light weight space saving system; a fly-
wheel with magnetic rotor, stater, rectifier module
and regulator module.

- The center-tap rectifier arrangement prevents damage
to the alternator system when arc welding, because
the winding acts as a choke and its inductance pre-
vents the transient voltage from damaging the diodes.

Since the physical appearance of both 10 amp and 25
amp alternator systems are very similar, the 25 amp

unit can be distinguished from the 10 amp unit by the
ammeter calibrations, and by a 14 gage green wire in
place of a 16 gage red wire, from the ammeter to the
stator-regulator connector.

'PRECAUTIONS to be exercised in the use of this

flywheel alternator:

1. Do Not reverse battery connections. This is for a
negative ground system only,

2. Connect booster batteries properly —. positive to
positive and negative to negative.

3. Do Not polarize the alternator.

4. Do Not ground any wires from stator or modules
which terminate at connectors.

5. Do Not operate engine with battery disconnected
from system.

6. Disconnect at least one battery lead if a battery
charger is used.

WIRING CIRCUIT

The fool-proof type connectors used prevent incorrect
wiring from the stator to the rectifier and regulator
modules. To disconnect plugs, squeeze outer ends of
receptical and pull apart.

The rectifier is insulated from ground, but the stator
and regulator module are grounded to the engine thru
their mounting surface. The regulator module thetefore
should not be removed and mounted at some remote
location, This is a negative ground circuit. Connect
ground strap from negative post of battery to starting
motor flange, or good clean grounding surface on
engine, '
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Flywheel Alternator (12 Volt - 10 Amp And 25 Amp) (With Solid
State Regulation} (Single, Two And Four Cylinder Engine Models)

. REGULATOR
’ MODULE

RECTIFIER
MODULE ik

12 VOLT
BATTERY

" IGNITION
AMMETER W IToH
STARTING '

SWITCH

: : . . ;\mxs CONNEGTIONS FOR
. ’ LAGHTS,ETC., AT GHARGE
. © SIDE OFf AMMETER.
REGULATOR o .

v

MODULE a; sPa ' IGNITION
: A ARK COFL
PLUG .
RECTIFIER C’_.‘;[ED
MODULE .
STARTING

= HI-TEMP SWITCH IGNITION

MOTOR ¥ KOPTIOEALI)C TIMER

STATOR ‘WIRING DIAGRAM
For Single Cylinder Models
RECTIFIER REGULATOR
MODULE it MODULE
MAGNETIC
ROTOR 12 VOLT
BATTERY
D) STATOR
LCONMECT TO I:”:IDDH Y,
CHARGE SIDE - 2 =) - IGNITION
10 AMP - 16 GA. RED WIRE OF AMMETER __L AMMETER SWITCH
25 AMP -« 14 GA, GREEN WIRE . v Swheh
MAKE CONNECTIONS FOR

AN LIGHTS, ETC.,AT GHARGE
\ SIDE OF AMMETER.

e

AUTOMATIC - T .
CHOKE {(OPTIONAL) ggtg:glogo:éR:ENT
SPARK PLUGS 2,
40 T E
. START
. SWITCH
. {OPTIONAL)
Fihd¥
SOLENCID
SWITCH
(OPTIONAL}Y
DISTRIBUTOR STARTING MOTOR
DRIVE
IGNITION 3
coi HI-TEMP SWITCH -
{OPTIONAL) 5

WIRING DIAGRAM
For Two and Four Cylinder Models
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Flywheel Alternator (12 Volt - 10 Amp And 25 Amp) (With Solid
State Regulation} (Single, Two And Four Cylinder Engine Models).

TROUBLE SHOOTING

SERVICE PROCEDURE:

Prior to electrical testing, a thorough visual inspec-
tion should be made to eliminate conditions that may
be interpreted as a defected alternator. Examine leads
for broken or loose connections, and make sure mo-
dules are securely mounted. The regulator module
must be mounted to a metal surface for grounding pur-
poses, while the rectifier module, although insulated
from ground, should be securely mounted for: heat dis-
sipation.  The mounting surfaces must be ¢lean and
free.of contaminants, oil, grease, etc. When assured
that the problem is with the alternator, follow the
tests outlined in *Trouble Shooting’.

10 and 25 amp Flywheel Alternator

Proklem: Battery Overcharge

Possible Cause & Remedy

Test 1.0 With engine ruaning
at full RPM, check
battery voltage w/
DC Voltmeter.

1.1 If voltage is over
15.0

1.2 If voltage is under
15

1.1 Regulator not func-
tioning properly., Re-

place module.

1.2 Alternatql_‘ functioning
properly. Check bat-
tery condition.

Problem: Low/No Charge

Possible Cause & Remedy

Test 1.0 With eﬁgine running

at full RPM, check
battery voltage w/

DC meter. If volt-

© . age is greater than
14 volts,

* load on battery to

place
reduce voltage be-
low 14 volts.

1.1 If the charge rate
increases —

1.21f the charge rate
does not increase—

1.1 Alternator functioning
properly. Battery was
fully charged.

1.2 Proceed with Test 2.0.

* Place as many 12 volt

light bulbs across battery

as required to reduce volt-

age below 14 volts.

A carbonpile resistor may
be used in place of bulbs.
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Flywheel Alternator {12 Volt — 10 Amp And 30 Amp)
(With Solid State Regulation) {Single, Two And Four Cylinder Engine Models)

This flywheel alternator is of the permanent magnet
type and has no brushes, commutator, belts or adjust-
ments. A series of coils (stator) is mounted to the
engine gear cover, and the magnetic flux is provided
by a permanent magnet in the flywheel which rotates
around these stationary coils. Four components make
up this light weight — space saving source of energy
as illustrated below, a flywheel with magnetic rotor,
stator, rectifier module and regulafor module.

The cenfer-fap rectifier arrangement prevents damage
to the alternator system, in the event of incorrect
battery connection or by arc welding. One half of the
load-producing winding is in series with each diode,
so when the battery is connected in reverse, res-
istance of the winding limits the current draw and
keeps it at a safe level. If the incorrect battery con-

nection is not remedied, complete drainage of the

battery occurs, but the rectifier will not be damaged.

In the case of arc welding, the winding acts as a
choke and its inductance prevents the transient volt-
age from damaging the diodes.

REGULATOR
MODULE

Since the physical appearance of both alternators is
very similar, the 12 volt — 30 omp unit can be dis-
tinguished from the 10 amp unit by the ammeter cali-
brations, and by a 14 gage green wire in place of a
16 gage red wire, from the ammeter to the stator-
regulator connector. -Also, by the contrasting colors
of the two lead wires emanating from the regulator
module. The 10 amp regulator has whtfe and red leads,
the 30 amp black and red.

PRECAUTIONS to be exerc1sed in the use of this
flywheel alternator:

1. Do Not reverse battery connections. Thls 1s for a
negative ground system only.

2, Connect booster batteries properly — positive to
positive and negative to negative.

3. Do Not polarize the altemator.

4. Do Not ground any wires from stator or modules
which terminate at connectors.

5. Do Not operate engine with battery disconnected

from system.

6. Disconnect at least one battery lead if a
tery charger is used.

bat-

7. Never use a fast battery charger to boost the
battety output.

WIRING CIRCUIT

10 AMP UNIT
{White Lead) | The fool-proof type connectors used, prevent incorrect
30 AMP UNIT | wiring from the stator to the rectifier and regulator
(Black Lead} | nodules. To disconnect plugs, squeeze outer ends of
STATOR receptical and pull apart.
The rectifier and regulator modules are grounded to
the engine and therefore should not be removed and
MAGNETIC CONNECT TO mounted at some remote location. This is a negative
ROTOR CHARGE SIDE ground circuit. Connect ground strap from negative
OF AMMETER .post of battery to starting motor flange, or good clean
grounding surface on engine.
10 AMP - 16 GA, RED WIRE
30 AMP - 14 GA. GREEN WIRE
-30-
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Flywheel Alternator (12 Volt —10 Amp And 30 Amp}
(With Solid State Regulatlon) {Single, Two And Four Cylmder Engine Models)

12 VOLT STARTING
BATTERY + SwITCH

STARTING
g MWCTCR

10 ANP- 18 GA, RED

SO~ 14 GA. GREEN " — I .
)

Hi- TEMPERATURE
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REGTIFIER
MODULE

USE 10 68, Wi |
IF THIS LEAD 1S
36" OR LONGER.

10 AMP -WHITE LEAD

IGNITION 30ANP-BLACK LEAD

TINER

WIRING DIAGRAM
For Single Cylinder Models
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H- TEMPERATURE
SAFETV SWITGH

[

GHOI *
S?RK P‘.Lﬁlﬁ -y !'lcl’/l—w)a MOTE
o o EARTRG SWTCH
-
SOLENOD  STAATING SWITCH
FOR RCMOTE STAATING M PLACE
Of STARTER GWITCH (OPTIOMALY
STRBYTOR
omve
waTION STARTING
oty woTOR

WIRING DIAGRAM
For Two and Four Cylinder Models
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SERVICE PROCEDURE: -

Examine leads for broken or frayed wires, or loose
connections. If none are found, disconnect battery
and uncouple connectors joining stator and the two
modules. Make sure mounting face (base of modules),
is making proper contact with engine. It is imperative

. that the modules be properly: secured to the mounting

surface, since this is their ground connection. Heat
is also dissipated from the modules thru its mounting,
therefore the surface must be clean and free of con-
taminants, oil, grease, etc.

TO CHECK STATOR

Use an ohmmeter with R x 1 scale (minimum sensitivi-
ty of 20,000 ohms/volts), and check contmu;ty as

_ follows:

AC AC " REG.
mmwmmmm
AC *er AC REG.

Black #2 ) Red

Black #1 White

NOTE: Wire numbers indicated for probe connections

are for convenience only and are not indicated on the

connectors. ¥ Center Tap
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Flywheel Alternator (12 Volt — 10 Amp And 30 Amp)
(With Solid State Regulation} {Single, Two And Four Cylinder Engine Models)

FOR 10 AMP UNIT STATOR

METER PROBE METER REPLACE
CONNECTIONS VALUE STATOR
+ -~ |R X 1SCALE '

Black #1 to Black #2 » 1.0 ochms 0 Indicates Short

Black #1 to CT © 0.5 ohm Circuit.

Black #2 to CT % 0.5 ohm

Black #1 to Red g, 1.5 ohms QO Indicates

Black #2 to Red < 0.5 chm Open Circuit.
Any Pin to Engine Q0 Any reading indicates

Ground a short circuit,

FOR 30 AMP UNIT STATOR

METER PROBE METER REPLACE
CONNECTIONS VALUE STATOR
+ - |R'X 1SCALE
Black #1 to Black #2| ,; 0.40 ohm ‘
Black #1 to CT © 0.20 ohm 00 Indicates
Black #2 to CT £40.20 ohm Onen Cirou:
Black #1 to Red a, 2.20 ohms pen Liareuit.
Black #2 to Red < 1,75 ohms
Any Pin to Engine | QO | Any reading indicates
Ground a short circuit.

STATOR IDENTIFICATION:

10 amp — 3/8” wide flange 30 amp — 5/8" wide flange

TO CHECK RECTIFIER MODULE, Part No. YJ-58

The same module is used for both the 1} amp and 30
amp circuits. It can be distinguished from the regula-
tor by the two black lead wires and identification de-
cal. Use an ohmmeter and static check continuity as
follows:

METER PROBE CORRECT REPLACE
CONNECTIONS METER RECTIFIER
YALUE MODULE
+ - R X 1SCALE
Eng. Gnd. to Black #1 5 to 15 ohms
Black #1 to Eng. Gnd. (08] Any reading
Eng. Gnd. to Black #2 5 to 15 ohms | ‘-indicates a
Black #2 to Eng. Gnd. (s 8] —-'short circuit.

TO CHECK REGULATOR MODULE
Part No. Y J-59 for 10 amp circuit, YJ-60 for 20 amp.

The regulator module can be distinguished from the
rectifier module by the lead wire colors and identifi-
cation decal. The 10 amp unit has a WHITE WIRE and
a RED WIRE leading to the socket connector, whereas
the 30 amp regulator has BLACK and RED lead wires.
Use a good ohmmeter and static check continuity as

follows:

METER PROBE Z[8! CORRECT REPLACE
CONNECTIONS Lt METER REGULATOR
218l vaLuE MODULE
< |
o+ - 212IR X 1 SCALE
Red to Eng. Gnd. (x {x cO
Eng. Gnd. to Red x [x o0 Any
Red to White b co reading
White to Red x o0 indicates
White to Eng., Gnd. |x (8.0] a
Red to Black X Q0O short
Black to Red x 00 circuit.
Black to Eng. Gnd. x (0,8]
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DF83 Analyzer

YJ65 REGULATOR &

“..Moduie is defeetive if lamp indication is not as specified

N > & o
O S OE S <5
= A AV e Ay
3 Fio DS PS8
<& ‘?‘-‘Aqf" N, v‘l%‘é\f' S
Module Modu'le _ off

V| Base Plote |- Red Leod

“Medule Module .
2 | Redtead | Bosc Plate o

3 | Module “Module :
" | Black Lead | Base Plare off

'4 Module - *"Medule 0
Baose Plote | Block Leod - "

BLACK LEAD

RED LEAD

Y168 RECTIFIER

Module is defective if lamp indication is not as specified

SR L G 0“*
4% o % - A% o, \
SV AN O S
SO D AT ECONJE
AT ki MW L MW NS
Either
Module
Ve e e
. Oth
g | Medule Modole - off
White Leod | Block Lecd
Either N
i . Medule-
3 Module s - a
Black Lesd | #hite beed "
Qrher Medule
4 Module } - On
Black Lead | ¥hite Locd
Medule Module . N
5 | Bose Plote | Whita Leod . - I Off

BLACK LEAD

BLACK LEAD

Y158 and YJ64 RECTIFIER

Medyle is defective if lamp indicotion is not os specified

@ < < N
A R " < - )
LT &8 -(“’d— L -\'\’Q’ <2 -
A Q v < wAYQ SR LL
DI YISV ES
AR v v TR
Either N
IR
Black Leod
Qther
2| Module | gMeduls - ot
Black Lead
Either
Modyle
3 Module - Cn
Buose Plate Black Lead .
Qther
Module
4 | sase Plate | g Mo9ue - On
Black Leod

BLACK LEAD

BLACK LEAD

“Wisconsin Alternators

"YJ56 RECTIFIER/ REGULATOR -

Module is defective if lomp indication is net as specified

1 ,&ig‘:lre T Module : _ off
Black Leqd | Heat Sink
; Other "> “podute iy
2 thodule ey - on
Biock Lead | o0 " .
’ Either
2 e o |
B ; Black Lead
Module Cther
4 | Heot sink | g Module - Cn
Block Leod
Module Madule C
5 | Hoot Sink | Red Leod - Off
Module Module - §
€. ] Red Leod | Heat Sink . o
Module Moduls -
7 1. White Lead! Heat Sink - .| o#
. Modula Module o
8 Heot Sink - White Leod - "
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DF83 Analyzer

OPERATION

The DFB83 Analyzer was developed for testing the
solid state ignition and flywheel alternator compo-
nents as furnished on Wisconsin engines. It is very
efficiently and economically powered by four transis-
tor radio type 9 volt batteries,

Caution: Turn analyzer switch to off pesition when
not in use, to prevent any unnecessary drain on the
batteries. Do Not allow Indicator Light to burn unp-
necessatity for any length of time — the 10 volt bulb
as used in the 36 volt test system will ‘heat up and
burn out. .

Heavy duty type batteries should last about one year

with normal use, but it is suggested that pericdically

a voltmeter be used to check the battery output —
Test batteries as follows:

Analyzer Biack Lead to Red Lead 27 vofts —

- when voltage drops to 24 volts, replace batteries..

Analyzer Black Lead to White Lead 36 volis —
when voltage drops to 32 volts, replace batteries,

To replace botteries; Remove cover and use a pen
knife to peel off foam rubber insulating tape, so that
batteries can be individually disconnected and re-
moved. Tape batteries together in reassembly.

To remove indicotor lamp; unscrew knurled nut and
pull bulb outward — use exact replacement.

OFF-0ON
SWITCH

BLACK
LEAD )
[~ INDICATOR
: LIGHT
‘-'-\ .
/\- COVER

DF 83 ANALYZER

YJ57 REGULATOR

Module is defective if lomp indication is nat os specified

< & <L 2
. < )
O/ &S S 4§Z NP
S s G ;
/IR ET S IELSE o
A RIS eT v AT
Module Module X
! Bose Plote | Red Lead - off
Module Module
2 Red Leod Base Plgte - . ort
g | Medie | woduie | iedile | Q0 A
Red Leod { Bese Plate Then Remove On

" WHITE LEAD

RED LEAD

BLACK LEAD

— Wisconsin Alternators

TESTING PROCEDURES

Y160 REGULATOR

Module is defective if lamp indication is not as specified

1 [ gt | el L | on
2 | e |l - off
] [t i) IR B
l‘ B::zd;!‘:" Bl:‘::ldtl:ad - On

™~

" ™ RED LEAD
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DF83 Analyzer

YBE1 10 amp STATOR YB82 25 amp STATOR

ROBIN EY-21W
EY 2107130120 RECTIFIER < @ @ oy
. - e . < o oo & o Y
Module is defective if lomp indication is not as specified ,?0 NS _\'\’*_ ~ .fV‘o ;‘
. A v Q ~ O Q A Q q U
@ < @ & &/ T ) I ) FEF SIS
€ OO »G;_ PP & LS EFEF S TS TS S TE
& A % ¥
A K] VAV S L
S Q G S ¥ 5 Sraror
& yg‘vQ-Q'VQ"- Ao < ‘S\Y‘&g. R \’v‘_\"\eQ 1 Slock Lead Ground - On
- Statar Other
1]t Termoral - ot 2 | Block Lead | Sroend - on
Blue Brown Stotor
2 | Terminal Teeminal - n 3 Graund Red Leod - On
Yellow Stotor
T IS I - o 4 Grovrd | Black Lead - o
Stator Other
TR AT e T I On 5 Grownd | Biick Lead - On
Red Brown
5 | Terminol | Termiral - oft TERMINAL
Brown Red PLUG \
§ | Tesminal Terminal - On TERMINAL
Red i ’ “+ PLUG
b e Yellow _ ot
Termino! Terminal
g | Yellow " Red _ on i
Terminol Terminal YB75 10omp STATOR YB76 30amp STATOR
RED A < < < kS
BROWN < & - Q
TERMINAL TERMINAL LA Q’ & &
LA v CTQ Q CIRS
PP ¥R Yooy SES
BLUE L‘—’——r A ‘_‘QQ_‘OVQ/ Ys\wv % V‘"é-i:b \,Q" v"'@
TERMINA
YELLOW Lomineted Stater
TERMINAL 1 - Flunge | Block Leoa cit
SCREW HEAD -, ; ) Laminsted | Stator Gther
_ - Flange Black Lead 0#
3 Stator Stoter
STATORS ‘Black Lead | White Leod - On
The continuity tests for stators is 4 | Sterer Other Stator o
-not a 100% method of checking. How- Block Lrad | White |.ecd - °
ever, if the stator fails the continuity 5 Stotor Statar
-tests, it is definitely defective, If it Red Lead | White Leod - On
passes the tests but all other compo- . : j
nents have also checked out O.K., the stator may be ] TERMINAL
the defective part of the system and should be re- TERMINAL %"'BLK {‘g R(EDD -« PLUG
placed. Test can be made with Stator on engine, PLUG
Stator is defective if lamp indicarion is not os specified
YB83 STATOR YB72 STATOR
<& < @ = @ @ @ 4
. < ) \3) % - % “ &)
8 S LS 2L S YR LAY AR
SV Y ERTYEORYENS
<& Y%@Q' 5y ek v'f}&-‘b & Je &S T e VS\@V F ?"‘x‘{e‘\/@ W
Stator Srater Lomingted Stat
1} Blue tLead | Block Lead - On ! - Floge | Black Leog | ©FF
2 Sraror Stator . On Lominated § Stotor Other
Yellow Lead | Block Leod - (Dim) 2 - Flenge Block Lead O
Stetor . Stotor Stat
3 | Blue Loz | OFound - off 3 | Black Leod | White Lrad - On
Stotar Stator Other Stat
4 [YeilowLead| ©round - o 4 | “Black Leed | White Leod - Oe
Srater Stat
5 | RedLead | White Led - Cn
BLK.RED BLK
Y. aLu. TERMINAL~__| G O O le_::’
c O 0 - TERMINAL FLUG
PLUG o O
w w
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The fiywhee! alternator is of the permanent magnet type and has no brushes, commutator, belts or adjustments.
A series of coils is mounted to the engine gear cover and the magnetic flux is provided by permanent magnets
mounted in the flywheel. '

A flywheel with magnetic rotor, stater and rectifier-regulator are the three major components which make up this
light weight — space saving power plant. Refer to Page 4 for engine models flywheel alternator is available on.

PERFORMANCE CURVE

34

—
o
.. E— ‘}

QUTPUT - AMPS

600
5001 —
1200

1500} ——
1800
21000
2400 —
2700

3000

A0

3600

ENGINE SPEED-R.PM
291601C

Thete are four wires from the alternator, two red and
two black, as illustrated in Fig. ]. The black wires
bring the alternating current to the rectifier-regulator
and are connected to the terminals marked “AC”.
Fither wite can be connected to either terminal. The
two red wires are the control winding wires and are
connected with one to the %4 BAT-REG” terminal
and the other to the “REG” terminal. These two red
wires can be interchanged.

The reguiator consists of a bridge-type rectifier and
aregulating section made with solid state components
(commonly called transistors). There are no coils,
armatures, points, springs or anything else which can
get out of adjustment. In fact, there are no adjust-
ments required. - Fig. 1

WISCONSIN MOTOR CORPORATION
MILWAUKEE, WISCONSIN 53246

#rinted 1n U.5.A. /’ 1 . . ] Farm MY-89-6



]

BT i B!
B

ALTERNATOR WIRING

The metallic portions of the regulator are isolated from the mounting, and so the same regulator can be uged ip
either a positive or negative ground system. WISCONSIN MOTOR, however, has adopted negative ground as standard
for all 12 volt generating circuits. All alternator-regulator wiring furnished by WISCONSIN will be for negative
“wwnd, and wired in accordance with the diagram illustrated below. The white wire attached to the ‘BAT-NEG’
.ninal on the rectifiet-regulator ig grounded to the engine at & lug under one of the starter mounting bolts. Thisg
Iﬁg is also used for attaching the ground cable from the negative post on the hattery, to the engine,
All leads from rectifier-regulator must be 70 gage wire and shall not exceed 10 feet in length. If longer leuds une
needed, 8 gage wire must be used.

INSTALLATION OF EQUIPMENT SOLENOQIDS:
I. Do not connect solenoid power lead to rectifier-regulator “4 BAT—-REG” terminal,
2. Make power lead connection at starter switch (as close to battery as possible). See Wiring Diagram,

s

3. Add by-pass condenser at solenoid term. Use a1 MFD condenser similar to that used for auto radio suppression,

RECTIFIER-REGULATOR MOUNTING

The rectifier-regulator is insensitive to vibration and thus can be mounted to any type of support. Installation must
however, be in a vertical position. This chimney effect mounting tends to dissipate heat more efficiently. The four
lead wires from the stator are 367 long, and if it is desired to mount the rectifier-regulator at some locaticn other
than the standard position on the engine shroud, approximately 15” of wire is available for this purpose.,

RECTIFIER ~REGULATOR
WIRING DIAGRAM

NOTE: This is 4 basic alternaotor—reguiatar wiring diagram, Reder

to your specific engine model instruction mansal foc¢ the con-

(IE?.S:l tinuation of the ignition end starter wiring circuits,” but note shat
STATOR system is NEGATIVE ground.
A53

- CONNECT EQUIPMENT SOLENOIDS HERE
(SEE INSTALLATION INSTR, ABCOVE)

10 EA
I = IYECLOw) J
[
SO R e STARTING
NS AN SWITCH
AMMETER TO STARTER
: [P ——
.13 d .|”H3 l [
| Bl NEGATIVE GROUND SYSTEM
IGNITIGN
JT SWITCH |
LN _ 12 VOLT
e LT BATTERY
WGNITION L. 'Y DISTRIBUTOR MNOTE: Make connection for

coiL nCCSiRG TERM lights at charge side of ammeter.
Because an alternator is different than a D.C. generator, there are precautions to be exercised in its use:
1. Do Not reverse battery connections.

2. Connect booster batteries properly; positive to positive and negative to negative.

3.. Disconnect the regulator to battery lead if a fast charger is used.
4. Never use a fast charger to boost battery oufput,
5. Do Not attempt to polarize the alternator. It needs no polarization,

‘j] . Not ground output wires or field wires between the alternator and regulator. SD-293 Decal
- ) Listing precautions,
7. When arc welding on machine, disconnect battery ground lead. { available upon reques.

8. DoNet operate engine with battery disconnected from system,

S
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DF83 Analyzer

Y149 RECTIFIER /REGULATOR

Mudule is defective if lamp indication is not as specified

Either Medule
1 AC BAT. NEG. - Cim
Terminal Terminal
Other Medule
2 AC BAT. NEG. - Dim
Terminal Terminol
Module Either
3 | BAT, HEG. AC - Cn
Terminal Terminal
Module Other
4 | BAT. NEG. AC - On
Termina! Terminal
BAT, Either
5 + /REG. AC - Dim
Terminal Terminal
BAT. Trher
[} +/REG. AC - Dim
Terminal Terminal
Either BAT,
7 AC +/ REG. - on
Terminal Terminal
Qther BAT.
8 AC +/REG, - On
Terminal Terminol
Module REG.
9 [BaAT.NEG. T,f,f;“, - oH
Terminal
AC AC
TERMINAL /TERMINAL
REGULATOR
TERMINAL
BATTERY
NEGATIVE BATTERY +
TERMINAL REGULATOR
h—— TERMINAL

YJ£7 ISOLATION DIODE

Module is defective if jamp indication is not as specified

< < =
> - < . & .. o
) v <& ' L P J‘,\,"o L ‘;\\
SR IERRIES RS
IS S S SRS
" Module Medule
i Red Lead | White Leod - off
Medule Meodule
2 | Whire Lead | Red tead O
Module Modyle
3 White Lead Bose‘;’!u!e - of
RED LEAD

WHITE LEAD

Y269 IGNITION MODULE

Module is defective if lamp indication is not as specified

Module | Module Case
H Yellaw or - Off
Leod Black Leod
Module Module Case Module On And
2 Yellow or Bfue Leod }Remsin
Lead Black Leod {Then Remove | On
ModuTe
3 | Modvle Yeilow . On
Case Lead
Module Module
4 Cose Blue Lead - On
Medule Hodule
s Cose Red Lead - ok
Module Case
o RM:dul: ; e _ On
ed Leod | grock Lead
Module
Module
7 Yellow . o
Leod Red Lead
RED LEAD
BLUE
e TG COIL +

TERMINAL

ROBIN EY-44W
EY 2087130101 RECTIFIER

Module is defective if lamp indication is not os specified

5 -O’%Q- R -’:\,«i o *’V@Q- o ;_&‘O‘}
<y ‘}’0 ‘9 Vy YSJ vg \?-\'(‘Q'Q-Q ¥ 0\("
RGeS FEE S IE
el oo | - |
| e - |-
3| i | S - o
4. Stud T::;Ii:'uw - On
5 | ramrat | Tomimal | - off
6 | imna | e - on
7| etat | Teimimat - off
8 T\:::::'ul Te?:i:ul - Gn
ot ENgoe— LA

TERMINAL -

N

| &

GRAY TERMINAL

STUD —
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