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ADDENDUM TO S225-3 DATED JWE 1578

The following supersedes all information applying to the motor and
capacitor, and troubleshooting of those parts. : ’

Tap changers on regulators produced after Aug. 31, 1981 employ motor
TAR133187 (see Addendum Fig. 1ll. These tap changers will be
jdentified with one of the following mocdel numbers stamped in the
upper righthand corner of the drive frame:

Model Number Typical Use -

859E Simplified Regulator

859F _ " "

859G " "

859H : " . :

928C " Conventional Regulators ( 95 BIL)
170B " " - (150 BIL)

All employ many common parts and shocw a strong physical resemblance.

MOTOR

The motor is a permanent split capacitor type suitable for operation
‘'n both directions of rotation at 120 vac, single-phase at 50/60 Hz.
All components are ccmpatible with hot transfiormer oil and the wind-
ings are cil-cooled. The motor will carry locksd rotor current for
750 hours. An integral braking mechanism controls motor coast.

CAPACITOR

The capacitor is a 370 vac, 7.5 MFD rating with sealed case con-
struction. The impregnant is a non-toxic, non-2CB fluid.

TROUBLESHOOTTIG AND SERVICING

General - The following troubleshooting and servicing functions are
done with the regulator partially untanked as cutlined in §225-10-1.
Experience has shown that common causes of irternal problems are the
motor, capacitor, broken wires, or loose connections.

‘Check all wire connections between the junction box terminal board,
~ tap changer terminal board and tap changer.

Examine the tap changer and drive mechanism to be sure that the motor
operation is not mechanically blocked by a damaged part.

Motor - If the mechanism is not blocked, check the motor on direct

power. For models 170B and 928C, apply power by connecting a 120 wvac
source with the grcund lead on the s terminal of the tap changer
board (see Addendum Fig. 2). The hot lead should be placed on TC34

for Raise operaticn (CCW) or TCBS for Lower operation (CW).
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For models 859E thru H apply power by disconnecting the push on

at V2 (see Addendum Fig. 3) and placing the hot lead of the 120

vac source on V2. The ground lead should be placed on the TCBl0 for
Raise Operation (CCW) or TCB9 for Lecwer operation.

If the motor operates the tap changer the problem is not within the
mechanisn.

Capacitor - If the motor will not operate, disconnect all leads from
the capacitor and check continuity between the terminals. The meter
should show initial continuity and then drop to zero. A steady read-
ing or no initial reading indicates the capacitor is defective. If
the capacitor is satisfactory, the motor is defective.

Replacing Motor - It is recommended that the tap changer be removed
to eliminate the peossibility of loose parts dropping into the winding.
See Page 6 of S225-3 for instructions on removal.

1. Cut the tie wraps securing the paper tube containing the red
and blue motor to capacitor leads and disconnect those leads
£rom the capacitor.

2. Remove the frame ground bolt located on the left side of the
top plate and disconnect only the white motor lead. Cut off
the terminal and pull the lead free of the insulating tube
passing thru the top plate.

3. Remove the indicator gear, béaring and drive shaft assembly
from Mcdels 120B and 928C.

4, Remove the fogr top plate securing bolts and slide the plate
over to the right, being careful not to damage the holding
switch. Lay the plate off to the right.

5. Locate master link in the chain, and if accessible, remove it
and take the chain off the sprockets. If the link cannot ke
removed, it will be necessary to remove the motor sprocket
and indicator gear (where employed) from the motor shaft. Use

a 3/32 or 1/8 diameter punch to drive out the pins holding
these parts.

6. Remove the two bolts securing the motor to the mounting shelf.

7. The motor is now completely free and can be removed by sliding

tie.gear and sprocket frcm the motor shaft and removing the
chain.

The reglacemegt motor package is furnished with all terminals,
a new 1nsula§1ng tube andéd tie wraps. The sprocket will be in
place and aligned for the holding switch. The indicator drive
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10.

1l.

14.

15..

gear will be in place for models 170B and 928C.

Insert the motor red and blue leads through the insulating
tube and attach a push=-on terminal to each one.

Position the motor on the mounting shelf with the sprocket
in line with the sprocket cam and replace and tighten the
mounting beolts.

Replace the chain making sure all drive cams are aligned as
shown in Addendum Fig. 4. The illustrated conditicn exists
at each off neutral position of the main contacts except the
reversing switch will be closed. The engagement pin head
should be in front of the middle flange on the spool. A
slight rotation of the crank arm may be necessary to procduce
this condition. The master link should be positioned to
allow easy installation with the retainer ring on the motor
side of the chain.

Replace the top plate being careful not to damage the holding
switch. Tighten the bolts finger tight and check the alignment
of the holding switch and motor. See Addendum Figs. 5A and

5B for desired condition.

Replace indicator gear, bearing and drive shaft assemcly 2s
shcwn in Addendum Fig. 5A.

Place the white motor lead through the insulating tube at the

right side of the plate. Attach the ring tongue terminal and
place under the frame ground bolt with all other ground leads.
Tighten all tcp plate bolts completely. :

Apply 120 vac as previously instructed and run the tap changerxr
+o each mechanical stop to check the holding switch operation.
Return tap changer contacts to neutral as shown in Addendun

Fig. 4. ‘ '

Use tie wraps to secure the motor and capacitor leads to the
drive frame.

The tap changer is now ready for replacement on the regulatcrs.

6/8/81

ep



| “®v. EDQZMDQ/\
|
v <
Lesies\ @Yyl .
~z 31V
TTTAOIOW :
svaes g . .
THINNON T AN . .
L prmaveiads wad aeen |
mviewsl R
N7 I N i g 2] Y S :
BN INLCY OO VWA INVE A 3
p:u..:).c GLUIBALS JDMO ) —yo\lv“ A N
APV d109 F1ost00-ravinasy LY -7 . "o
B Ayves ‘3 ‘onv R
OB1013108 " FUULIN IO T2 WUN SIIMVHIIONR |A-‘
3IVIS 10% O VDN 1P FHOISH 1IVICD 'm.
"0 MHOSIOT AV N 14vms L
@0 VINIn.NI DT AvR ANg "
VIR , ONIOV 3SIMN01D SILVION LAVNS INd1N0-03y QMY ILINK * 3
. “14VNS ONIOV4 ISIN "
. =43070 ¥3INNOD SIIVIO¥ 14VIS LN4IN0-3INTA GNY 31Tun °® 5
NIINLIE 0311ddV “he
- “A 021 OUV 03y Gry 3018 SSONIV HOLIDVAVD G311 S V MIIM 2 o
. 30501 G3LVY HOLIVINSET MIL 34AL HIIM 6t
©'0301VYLS OV 9UY 38 OF IWIM  ON1ANL ¥3IANY 3M0DT S 1%
- SSVIUVA K1 03507013 30 0 WV . € IS¥14 31 “3ISYD WOYJ «
«91 ONIIXI ONY 03¥ ¥ 3018 *3LINA 03002 ¥010D 30 01 SOVIT °I i
L
(14
L4
o vl.l B \&Nuﬂﬂd—.ﬂql"lil“. ..Mn
- : . gt . . . 3 Y
.m. AVOy i E . - e
B . @
Il N_ . e‘* ﬂv!_l m . m "
% el ﬁ £ &+ 2| - m
' ) L@H.ﬂi 3 1 A ) T
= L - i
va ) w2 N I I s
. mm : 24 ] ] — N, _ _ _ -
ATvDs cvvad) |m . . { —rlw ~ * ot
Silis cv) FUDR =70 A HH | . e
$0 A v \h B Stk LR B R I (- - . )
AsuF) ) OVA u\-P A FI'— - K
<7 2| i | E
- ! THA )
) ) ‘ 3
g e S e e e H
S Dr Q\D.M N} ﬁ.}r»-i - — == *1 . T
| =10 0
. A -7 s ¢
. -
N0181A DY — "0V ‘.‘-. — : -Mﬂﬂﬂﬂ D (1:-“1’

= »



[y

~ArpYR0 ONVONYIS

S bt e e it s by =

ghos2igvl| ] . —

WIIVIT SNIXIM,

R ALLLS

o) ; .
OLEINORY G2/ I2ALSNE

l'.-.-lvﬂ,lﬂ

VATEIELT

il bl Gwed

pav

Tiia

19-£2-§

VAva

W2

‘Beew

I ..

.

4

VBN 2 10¢CT OO PIVASINGE
UOISIAIC) SWIDISA JBMO m.uu
ANVYIWOD NOSIOI-MYED 2 ~

Tﬁn " T;w N

L e

d

C e 200D cwid 42D mmen - ..

‘AdvNe 11 ‘BN

OPIEIIBE PRIMUDMNIG . SRPINA SHIVVERIVA
2Iv3e 40w O WP 0 SHNDIBRPI@

‘09 NOSIOB ‘MVND >N
08 1epNIn g it 89S 2k®
B0 @M 10 10% IR
IVILNI0IANOD

?u&m st ?ém s

7

($#/HILIMS  DHI0T0H

.
o

Aol o1 ——4. - ,tnr...c

- (039) 20w
. [ —(1m) 94
N (ir8)1-oW

7

(
Sy N e

- (022)¢-2)1

&e\\m&a voiom o

(~)uo10om uI9NVIY GVL

\.

(57) $IHDLING  NOILISOL
NIHO AVIVNYON

QISOV) ATTIVHYON

N340 ATIVNYON

A“w NOWWO )

{1
@'lllll?.‘\:k)

qIS0TI AVIYWYHON

\S&\.\kJ
A“w NOWNOD .

(29920~

I
)

@n&n

(92/0uv0Q LNINOIWOD

- (A7) 9901
L

N (129)) 91-

~(n39) 2821~

~(Ny2)6-821-

- @) wIx

@——0

Db
D+ AMNNAN+-(D)]

®-—
-®

@ -+ M -+-(D)

.. TIIIIII
L (22 %]

- (M99 \RL

- (0211924

Mm\.&&.@
(Nll\f i, \ \L\

. (34 onnors \.w.\g.\.

‘mag

CLU Y )

it 121 O
2.02-(0)-
oA Q@

(1) YIv204SNYYL TOYLNOD

(us)
DNIONIM
WIUINT IO

,0IVCF NIV
NOIIIINIO0D OILtvY

i)
[CERDP))
WI’U\N&.Q -

P AI-

$9J1

]
Ad.ﬂcJ €92~

- \\:.v\n.\&gﬁ wing) ¥

ey 79

Q..ﬂ.ﬂu 254 -
rmﬂMm.twa\ L QU._

(__(933)
(a3d)

Ty 4

?SH
€97

A{\ﬁ:
YHANIN

-

1]
Tuvoe #z.!c«“.wx\..uuzs.u dve
oW
“
020 o el
., ([
0O x
o6} A
00 e
(13
O:20 (]
- iz
OO} v i
OrQ 9o~ - w
Omo SVEN :m: vm :
OO o~ |
OHOIZEN M«W )
Y I
OOl -
oo || 1
e
o> 1
. . l.ma. .
i
’ 1
g oo L
Py 25 N
2 A Fo) I
(0 ‘O
O-
ﬁ\,c.ouv @ .v.bb&
w N
% A
Y J =~

A

40000 &40 008 MY VINMNY




o W e

=S o WO ~aaaN

v e v T A ki S E T

SNIAVHQ QUYONVAS : . LT : EESERE - N
op9c219VL] e o TS A .
jovid ONIgIM WWNIILNI ..., S ST e

wvoas wa ongs - |- 0 cor WL ' e
PEAIL o033 : ‘o D g e T LF ShvninaaL bwﬂﬂmﬁﬁ“.wm“mww.:
I 1A IETETI R ¢\ W ——(m)is-1— O»OV i ﬁ.wﬁ_.m.uuawﬁxw?ﬁw i

HOLIDVJVD BOLOW

\..Qeé S-1~| OMQ

\..1.?;?.»2)

2 LIENT-24 44 OO DYRASINVE > J
oS|I SWalsAS JOMOA ﬂ .
Nawoo Nosioa-mvaesd (L34 _r } R L st s.:
FeTr 320 ‘anv S oy " i e \I.IAS\SVNKJ—N' OSO - | e€ }
L L N . ST RN S P g T el
a Honon 2o .\Mm%ﬁn, )< S s |
R SO lv:e_.m_tvO.QJ@%E__.@J B
o 20— (mm) es-98r -
. Q20| mes-erm Ea
. ' S - e . . Omo xl\cﬂz?»mzn.bd_;l.) \mnm\s» ¥
: (N = | |Hazsi~ RO S, 4
(e | O O — (i o
N - . —(A34) € SH— . . w i ¥
g -U\x@?%&ﬁ Q5O ) 1 — =K
4.9\.1@A_.§.Suiﬂf (M) 2-IN (@10 s 03) W-3I—’ .\ww.. a4
: . a—@feen UL (uyo)naw (¢ (N9-940)d1id- 33— e ]
(s1)noums oNiaoit (w L e O+ Of i ssoaie” At X
i . . . JOL0W YIINVID dVL : . .m_zsr-u« O_uo ‘l?u& i3-830— MmmH -
) ST Y R o ?uv.czwo% awval (ng) 22~ OSOL\?BV 23-990 — i
. (1) 9NIGNIM R ‘ ﬁ : -
. 10YLN0) YINFOISNVIL AR (1) 1-1n-O- () o- 821 . ; T
: S R . £
K X S .24 las 13 oW . IA . i ”\mo!g—l\ -
§ 235| 2S o 1 15 ] s - |
3 IUTPE DR F.«?%.ET . . (D) wangodsnvL 1NN : ot
: . T _S_w_:.an.. . e . . me -
) s A, {1im)2wi- 880 . ' e b
e SR : —(Hm)2n-83L S (nf>8o1 ‘N *sod aily QUvod -
. PR \ Jim)9-821 LR - (imh2-901 NINAZL J0YLNOI OL - -1
- ; .t : - Hm) 159801 Y . - . RE =1
.. . ssw 25-68(- . : : ¥ -+
PR ot - (1) 1A-92L i : e ||
o e ,....A....,.. L - 3 ..... N ..IPL[
c ) : .“ ‘ . ) R A u...,... B N ..., .04 . i : “..
B . © - (ssr) awvog o @u R
’ CIVNIWGL Xod lo_k.uz:—.a N w o
t worswp . * . ..v‘. u .

t

.,

.

: e - -
PR L e
EIS TR S 0 R .

B LR

L EITTRL ST A W IT eSS - E e o

N

BEIEE ¥ IR

.

N
¢ emil Moo iedit -

TR




DISENGAGEMENT
SPROCKET CAM

v SHAPED LEG
ON DRIVE PIN CAM

PINS ON BACK OF

PROJECTION ON BACK OF

DISENGAGEMENT ACTUATOR

CAM
ENGAGEMENT CRANK ARM
PIN ECCENTRIC

8

e b

A . 13
MOvAsLE E : /S SRve
NTA 1
INSULATOR % ) SPROCKET
MAIN hh LT o NEUTRAL
MOVABLE STATIONARY
CONTACT \ CONTACT
——— © S
e

REVERSING
STATIONARY
CONTACT VL

REVERSING SNITCH
MOVABLE CONTACT

The relationship of parts défining the neutral position are as
follows: The main movabie contacts must be on the neutral
stationary contact at the bottom center of the tap changer.
The reversing switch movable contacts must be open and
not making contact with either reversing stationary contact.
The crank arm eccentric must be on the vertical centerline
at the bottom with both springs equally extended. The
_projection on the back of the disengagement sprocket cam
must be on the vertical centerline at the bottom. The
engagement pin in the drive pin cam must be on the vertical
centerline at the bottom and fully engaged in the bottom
hole in the drive mechanism actuator. The vee-shaped legs
on the engagement pin cam must be at the top. The pins on
the back of the drive mechanism actuator should be on the
horizontal centerline and resting in the contact drive
sprocket slots on both sides of the sprocket arm. The
sprocket arm should be on the vertical centerline at the top
and engaged in the slot on the movable contact insulator.
The motor holding switch should be open.

Acoeaoora Ty A

DRIVE MECHANISM -
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