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Description of operation 
IIIlili'J,~~m~r 
GENERAL 
Type TLS equipment for changing transformer taps 
under load consists of, 

a dial switch for each phase, mOll.nied in an oil
filled compartment on the side of the transformer. 

a mid·lapped aUlo-lransformer mounted inside tho 
main transformer case, and . 

an electrically-driven, quick-break operating mech
anism located in the dial switch compartment, di
rectly connected to the dial switch. 

Although the tap changing compartment is com
pletely isolated from the oil in the main tank, tho 
same grade is used in both. 

When the current or voltage of the unit excee.ds 
the maximum rating of the tap changer, a series 
transformer is added. It is located in the main 
transformer case. 

OPERATING PRINCIPLE 
The winding arrangement, number of steps and 
voltage range vary fo"r individual applications. Ex
amine the nameplate and connection diagram on 
the transformer or the drawing included with tho 
instruction book for details of the particular ar
rangement used. 

Three fundamental circuits for load tap changing 
are shown in Figs. 2, 3 and 4. Each covers a 20 
percent range in thirty-two % percen~ steps. The 
eight taps from the tapped winding are connected 
to wide stationary contacts on the dial switch. Two 
moving contacts, IIA" and liB", are connected to 
opposite ends of the mid-tapped auto-transformer. 
The distance between these contacts is fixed. They 
move as a unit from one ope{ating position to the 
next with snap action. 

FIG. 1 - Sthematit 
di.agram of TlS oper

,alion tyde. 
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The fixed space between contacts flAil and uB" is 
such that in any operating position, they are both 
on one stationary contact, Of, "AU is on one contact 
while ~'B" is on the adjacent contact. In moving 
from one operating position to the next, the arc 
formed during contact break is completely extin
guished before the complete or full tap change is 
made. The space between the stationary contacts is 
much greater than the width of a single moving 
contact so that it cannot be bridged. 

To change taps from position "X," Figure 1, where 
contacts HA" and liB" are both on contact I, to posi
tion HZ," the moving contacts- snap over so that (IB" 
connects to contact "2." But lIA" remains on con
tact "1." 

During the interval that "B" is crossing the gap 
between contacts 1 and 2, the load current is carried 
entirely by the half of the mid-tapped auto trans
former- winding connected to HA", but as soon as HB" 
is in con.tact with 2, the load current again equally 
divides between the two halves of the auto trans
former winding, and the voltage obtained is midway 
between that of taps connected to stationary contacts 
1 and 2. 

To change voltage in the opposite direction the 
mechanism is reversed. The table gives the operating 
positions throughout the 20 percent range for the 
connection diagram shown in Fig. 2. 

For 32-step operation, with eight taps as shown in 
Figs. 2, 3 and 4, a reversing switch is used. It op
erates automatically when the mechanism passes 
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thrQugh the neutral position. The reversing switch 
perCorms one oC the CoJlowing Cunctions depending 
upon the circuit arrangement used: 

cuts in or out a fixed portion of turns in the main 
winding (Fig. 2). 

reverses the polarity oC the tapped or series wind
ing (Fig.3). 

reverses the polarity oC the voltage applied to the 
series transCormer (Fig. 4). 

Stationary contact "0" is the neutral position. 
When the mechanism is on this position, no part 
oC the tapped winding is connected in the load tap 
changing circuit. The reversing switch can therefore 
be moved from contact "M" to "K" or vice-versa 
without breaking any current. The reversing switch 
moves automatically before the mechanism goes 
from contact "0" to the first raise or lower position. 

TYPICAL se~UENCE OF OPERATIQN-

10% RANGE WITH CIRCUIT SHOWN IN fiG. 2 

FOR STEP-DOWN OPERATION 

I'ercenl Po,lI1..n "A" "B" ,. ..... rsi"!!! 
Output N •• Conneded Conneded s . ..,nd. 
Voiles!: to lop No. 10 Top No. ."" 
90 16L 1 1 
90% 15L 1 2 
91X 14L 2 2 
91% 13L 2 3 
92)1 12L 3 3 
93X llL 3 -4 
93% 10L -4 -4 
94% 9L -4 5 K 
95 BL 5 5 
95;{ 7L 5 6 
96X 6L 6 6 
96~ .5L 6 7 
97X 4L 7 7 
98Ya 3L 7 S 
98?{ 2L S S 

99% lL s 0 
100 N 0 0 MorK 

100% lR 0 1 
101y' 2R 1 1 

101 Yo 3R 1 2 
I 

102)1 4R 2 2 
103Ya 5R 2 3 
103;{ 6R 3 3 
104% 7R 3 " 105 BR " -4 M 
lO5Ya 9R " 5 
lO6y' lOR 5 5 
106% 11R 5 6 
107V,. 12R 6 6 
lDaYs 13R 6 7 
108;.{ 14R 7 7 
109% 15R 7 8 
110 16R S 8 
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FIG. 2 _ ConnediDn diClgram of typical lood lap (honging frClns
former with singl~ (ore. The revening switch cuh in or (lui 111,4 
percent of the main winding. This method is und for maJority of 
power Irandormers. . 
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FIG. 3 _ C .. ""edion diagram of typicoT r-sulalor with singl. (ore. 
Th. renning Iwilc:h renne, the polarity cf the leri., or lappKf 
portion of the winding. 

Q_ ...... .J. ....... ,. ... ~~":'7 ......... Al.~ wv_ 

123A5ii710 

A • 

• 
b WioMMg 

llo,;l0~"32..,.. 
of %:';l.-dI 

fiG. 4_Connection dklgram of typical LTC fransformH with s.ries 
t,on,former. TM ,evening switch reV.flU the polarity of voltage 
ap!'"li...:r .. 1M S.nH tron,forlM1". Thb method il .fk.n w....d fer 
-",_traM"''''.''' .rwI in COHI when vottag. or ",11T.nl of the 
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Major Components -
DIAL SWITCH 
The dial switch consists of an outer circle of nine 

o stationary contacts and two inner concentric col~ 
. lector rings, all mounted on a heavy insulating panel. 

The two rotating contacts, ~tA" and "B," are mounted 
on a single bakelite arm, item 4719 (centerfold). 

, Distance between the moving contacts is fixed and 
. they are insulated from each other. Each is con-

nected to its own collector ring. 

The connection ,between moving and stationary 
'parts is made through a pair of contact fingers that 
wipe on hoth sides of the stationary contacts. The 
dynamic forces caused by heavy short-circuit cur
rents, therefore, increase contact pressure. 

All contacts are large .and arcing surfaces are made 
of special sinterized alloys whillh possess excellent 
arc~resjstjng qualities. Two bolt terminals are pro
vided on the rear of the dial switch for connecting 
the tap leads. 

QUICK-BREAK MECHANISM 
The rotating arm that carries the tap changer mov· 
ing contacts is driven by a quick-break mechanism. 
Mechanism ope-rating cycle is shown in 'Fig. 5. 

The mechanism consists of a stationary index 
plate (1) with a notch for each operating position, 
an actuating disc (2) connected to the driving motor, 
and an interlock disc (4) connected to the drive plate 
arm. A latch (3) on the interlock disc engages with 

A B 

the slots in the index plate to hold the disc in posi
tion, Two driving springs (5) are connected between 
the ac1-uating disc and the interlock disc and are the 
only couplings between them, In any balanced posi
tion, such as (A), both springs are under initial 
compression. , .... 

When the system calls for a voltage change, the 
driving motor is energized and the actuating disc 
(2) rotates as shown in (B). Since th,e latch holds 
the interlock disc in place, it cannot move and the 
compresSion of the left-hand. driving spring is in-

231251 

FIG. 6 - J..o.ad tep chenging mlKhani~ for three-phase unit, 
inspec1ion door op..n. 

)
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FIG. 5 - Operating qcle of Type TlS Qujek-Sreak meehenism. 
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_ creased at the same time that of the right-hand driv
ing spring is decreased. The interlock disc and hence 
the tap change switch, are held in place by the latch 
until the driving spring becomes fully energized, 
then the cam face in the actuating disc lifts the latch 
in the slot. ·From position (B) just before the cam 
has lifted the latch out of the slot, a slight further 
clockwise rotation lifts the latch completely and 
allows the force of the spring to move the interlock 
disc quickly into the next position (C). 

-. As the interlock disc snaps into each position, the 
de-energized spring and the latch dropping into the 
slot stop the motion and correctly locate the mech
anism in its new position. 

Wi th this type of mechanism there is no need 
for brakes because it is not necessary for the motor 
to stop in any particular position. The motor may be 
operated continuously and the mechanism will move 
the tap changing switch in short, quick steps. 

ASSEMBLED MECHANISM 
The complete tap changing mechanism for a three

_ phase unit is shown inside the oil-sealed case in 

Fig. 6. All moving parts requIrIng lubrication are 
completely submerged in oil. The driving motor is a 
single-phase, capacitor type and operates on 120-
volt, ac. 

The position indicator (Fig. 7), is operated me
chanically and carries maximum_ and minimum drag 
hands to indicate the range passed over since the 
previous inspection. These drag hands can be reset 
by pushing the reset button provided in the control 
compartment. The position indicator moving section 
is also used to operate the "raise" and Hlower" limit 
'switches, which are lOcated in the position indicator 
housing. 

REMOTE POSlTlON INDICATOR 
When a remote position indicator is required, the 
Type AS, high-torque, synchronous position indi
cator is furnished (Fig. 9) _ It consists of a trans
mitter, connected directly through a gear arrange
ment to the mechanism (Fig. 12), and one or more 
receivers or indicators as required. The transmitter 
has sufficient torque to accurately operate as many 
as six remote indicators. 

POSITION INDICATOR WITH DRAG 
HANDS ELECTRICALLY RESET 
FROM CONTROL CABINET. 

MECHANISM 

_HAND OPERATION ACCESS 
AND INSTRUCTION PLATE. 

FIG. 7 - Typical view of POIlUlon Indlutor lind Hand Operation eccess on loed lap changer compartment. 
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FIG. 12 _ An~mbled view of Type TLS load lop chonger. 
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01·11-4310 

4311 
43IZ 
4313 
4314.\ 
43148 
4315 
4316 
43I7A 
4318 
4319 
43ZO 
43ZI 
43ZZ 
43Z4 
43Z5 
43Z8 

TYPE TLS LOAD TAP CHANGER 
FOR 

THREE PHASE REGULATORS 
AND 

LOAD TAP CHANGING TRANSFORMERS 
(Quick Break Mechanism) 

.' 
] 
I 

5253 

526/ 

$" 

4310 

, 

5259 

5260 

~., 

q:,1~ : 4324 

"':,,:~~:;; 
4331 '-.../ 

EXPlODED VIEW 
REV. SWITCH SPRING 
AND TUBE ASSY. 

Description 

Mounting Frame 
Actuating Disc and Sprocket 
Reversing Switch Drive Arm 
Drive Spring Tube 
Main Drive Spring 
Snubbing Spring 
Interlock Disc and Orivi! Sprocket Assembly 
Brass Spacer Washer 
Quick Break Mechanism Shaft 
Drive Chain - Position Indicator 
Position-Indicator Actuator 
Flexible Shan 
Operation Counter Switch Assembly 
CapaCitor Mounting Bracket 
Brae'll 
Spring Cap 
Pin 

5252 4322 5.281 

em! 

432.5 

43148 • 
-o!..--1 i __ 432.6 

4313 rr 
4314A~ I 

.,; ~ ~432.7 

L'::--.J .. 

EXPLODED VIEW 
MAIN SPRING AND 
TUBE ASSY. 

lIem Description 

OHI-43Z7 Spacer Washer 
43Z8 Snubbing Spring 
43Z!1 Retaining Pin 

4319 

16 

5262 
5263 
5264 

'4317A 

4330 Reversing Switch Spring Tube 
4331 Reversing Switch Toggle Spring 
433Z Turned Boll 
47Z1 Adjusting Block 
5Z43A Neutral Switch 
5Z5Z Motor Assembly w/Capacitor & Sprocket 
5Z53 Motor Sprocket 
5Z59 Spacer 
5Z60 Index Plate 
5Z61 Main Drive Chain 
5Z6Z Latch 
5Z83 Latch Spring 
5Z64 Latch Pin 
5Z87 Motor Capacitor 

·Please specify serial number of unit when ordering parts. 
6 

; .. 

( 

c 

() 



-" 
C') 

47'~A 

GANGED DIAL SWlTCH ASSEMBLIES 
Equipped with, Standard REw~rsing Switch) 

",'. 
". ' ' ~, . 

I... 

53588 ' 

, . ,-
·1 , 

----, 
. I /4728 

-------4I@:==~======::::J ___ ~j.4r:7:-3_' ______ .,.., 

®-~ 
r-~--------~ I __ ..J 

4717A 

, 
~ :-~ \lImm 

" <I .. 
4718A \J:---- - .... 

(() 5364 4714 

"A" PHASE 

NOTE: See Fig. 2 Page 3 for Typical 
Cormecti~n Diagram. 

118m 

0I·11-47ID 
4711 
47121. 
47128 
47120 
4713 
4714 
4715 
4716.\ 
4716 
mIlA 
4717 

Description 

Drive Arm - Reversing Switch .•..•••••••• 
Shaft - Reversing Switch ............... . 
Contact Support - Reversing Switch .•.•.• 
Contact Support - Reversing Switch •••.••• 
Contact Support - Reversing Switch •••••• 
Reversing Switch Stationary Contact R.H ••• 
Reversing Switch Stationary Contact l.H .•• 
Bakelite Panel. ••••••••••••••••••••••••••• 
Bakelite Panel ••••••.••.•.•.•.•••••••••••• 
Shaft - Collector Hub ................... . 
Collector Hub ........................... . 
Contact Finger Support •.••••••••••••••••• 

For Phase 

A-B-t 
C 
A 
B 
C 

A-B-t 
A·S-C 

C 
A-B 
C 

A-B 
C 

, 
\$ 0 0 

~~~ 4723 0° 

-,'~ \0.9' ______ --'__ ~~ __ jO 

o 0 

_ 47IBA 

• • 

o 

• 

,,' !:I~ 

,~ -..:~ ......... -~ 1\ 

~' __ 0 

- :-~ 
i 
I 

.. ~~" "" ,,1.0--
~ I) fI : ""718 

~ J 5352 

"B" PHASE 

HOTE: Except for some Reversing 
Switch components "A and'''S Phase 
are duplicates. 

111m 

1·11-47l7A 
71B 
718.\ 
7IY 
7IYA 
720 
721 
722 
723 
m 
725 
726 

Description 

Contact Finger support ••• : .............. .. 
Conlacl Finger Support ... ' ............... . 
Contact Finger Support .................. . 
Bakelite Drive Arm ....... ~ ............... . 
Bakelite Drive Arm .••••....•••••••••.•••• 
Bearing ....•.•.•.•.•.• ~ •.••••••••.•••.••• 
Adjusting Block ......................... . 
Drive Shaft ............................. . 
Flange ...•......••••.••• : •••••••••••••••• 
Fork Crank .............. , •••••• -••• : •••••• 
Reversing Switch DrIve Casting ••••••••••• 
Reversing Switch Drive Pin •.•••••••••••••• 

5353 

~.--- .~ 

-~-----;-~-' 
<712e \5368 4715 

-"~,~---, -~t--
04715A 4710 4711 

For Phase 

A·S 
C 

A·S 
C 

A-B 
A-B 

A-B-t 
A·S 
A·B 
A·B 
s-t 

-s-t 

"e" PHASE 

n1·11-4721 
4728 
<fI2!I • 
47S1l 
4731 
~2 
5353 
535Ii -S35g 
536011 
53S4 
53611 

,oescription 

Reversing Switch Drive Shaft ........... .. 
Spacer Tube ............................ .. 
Tie Rod ................................. . 
Drive Pin •••••••••••••••••••••••••••••••• 
Spacer Washer ••••••••••••••••••••••••••• 
Stationary Contact - Main ............. .. 
Stationary Contact - Neutral ........... .. 
Coliectpr Ring ........................... . 
Main Finger Assembly •••••••••••••••••••• 
Coliectpr Ring Finger Assembly .......... . 
Collector Hub Finger Assembly •• ~ ••••••••• 
Reverslng Switch Finger Assembly ........ 
Spacer .•••••••••.••••••••••••••••••••••• 

·Please specify serial numbers of unit when ordering parts. 
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For Phase 

A·B 
S-t 

A·B 
A·B·C 
A·S·C 
A·B·C 
A·B-t 
A·B·C 
A·B·C 
A·B-t 
A-B·C 

C 
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.. 
TLS LOAD TAP CHANGER 

FOR 

LOAD TAP CHANGING TRANSFORMERS 

GANGED DIAL SWITCH ASSEMBLIES 
Equipped with Isolated Reversing Switch 

r- - - .... "iiiiiiii' if ififiil!--@--@ 
I . ._ 
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5364 4714 

1t"=;2--
~--

4710 471ZA 

"A" PHASE 

NOTE: See Fig. 2 or Fig. 4 Page 3 for 
Typical Connection Diagram. 

lI,m Description 

01·11~71D Drive Arm - Reversing Switch ....•....... 
4711 Shaft - Reversing Switch ..•.•••••••••••.• 
47121. Contact Support - Reversing Switch .••••• 
4712B Contact Support - Reversing Switch •••••• 
4712C Contact Support - Reversing Switch ••••.• 
4713 Reversing Switch Stationary Contact R.H ... 
4714 Reversing Switch Stationary Contact l.H ... 
4715 Bakelite Panel. .••••••.......••....•.....• 
4715~ Bakelite Panel. ........•.....•...•.......• 
4715 Shafl - Coileclor Hub .................... 
4716.\ Collector Hub •.•••••••••••••••••••••••••• 
4717 Contact Finger Support ................... 

~717A .0 

• 

"an PHASE 

For Phase 111m Description 

A·B·C D1·II~717A Contact Finger Support ................... 
C 471B Contact Finger Support ........... : ....... 
A 471B~ Contact Finger Support ................... 
B 4m Bakelite Drive Arm ....................... 
C 4m~ Bakelite Drive Arm ....................... 

A·B·C 47211 Bearing ............................... ' ... 
A·B·C 

C 
472·1 Adjusting Block ........................... 
47Zi Drive Shaft .••.•••••••••••••••••••••••••• 

A·B 4723 Flange .••••••••••••••••••••••••••••••••.• 
C 4724 Fork Crank .............................. 

A·B 4725 Reversing Switch Drive Casting ........... 
C 472B Reversing Switch Drive Pin ............... 

·Please specify serial number of unit when Drdering parts. 
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For Phase 

A·B 
C 

A·B 
C 

A·B 
A·a 

A·B·C 
A·B 
A·B 
A·B 
B·C 
B·C 

--~-

471 
-t 

4711 

Uem 

DI·II-4711 
47ZB 
~72Q 

473D 
4731 
5352 
5353 
5356 
535BB 
5359 
5350B 
536-1 
531iB 

01-'=-__ -l 

"en PHASE 

Description For Phase 

Reversing Switch Drive ,Shail ............. A·B 
Spacer Tube ......... H.' ................ B·C 
Tie Rod .................................. -
Drive Pin ................................ A·a 
Spacer Washer ........................... A·B·C 
Stationary Contact - Main ............... A·B·C 
Stationary Contact - Neutral : •••••••••••• A·B-G 
Collector Ring ..... , ...................... A·B-G 
Main Finger Assembly •••••••••••••••••••• A·B-G 
Colleclor Ring Finger A~sembly' ••.•••••••• A·B-G 
Collector Hub Finger Assembly •••••••••••• A·B·C 
Reversing Switch Finger Assembly •••••••• A·B-C 
Spacer ...................... , ............ C 
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QUICK BREAK MECHANISM 
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Item 
01-11-4310 

4311 
4312 
4313 
4314A 
43148 
4315 
4315 
4311A 
4318 
4310 
4320 
4321 
4322 
432~ 
4325 
4321i 

5253 

04310 

• 

~. 

5260 

/"-., 
Itt~ '32~ 
~32.e3L~/') 

41330 /' / 
.. 331 -.........; 

EXPLODED VIEW 
REV. SWITCH SPRING 
AND TUBE ASSY. 

Description 

Mounting Frame 
Actuating Disc and Sprocket 
Reversing Switch Drive Arm 
Drive Spring Tube 
Main Drive Spring 
Snubbing Spring 
Interlock Disc and Drive Sprocket Assembly 
Brass Spac~r Washer 
Duick Break Mechanism Shaft 
Drive Chain - Position Indicator 
Position Indicator Actuator 
Flexible Shaft 
Operation Counter Switch Assembly 
Capacitor Mounting'Bracket 
Brace 
Spring Cap 
Pin 

:otPJease specify serial number of unit when ordering parts. 

5287 ~321 

~320 

~319 

~318 

~721 

5262 
52.63 
526. 

II 

~~317~ 
~315 

.31.9 

~-t,,· 

9 

04313 

: ~ ---y~327 

L~-.J 

EXPLODED VIEW 
MAIN SPRJ.NG AND 
TUBE ASSY. 

Item 

01·11-4327 
4328 
43211 
433D 
4331 
4332 
~721 
5243~ 
5252 
5253 
52511 
52fID 
5261 
5262 
5263 
5~ 
52117 

Description 

Spacer Washer 
Snubbing Spring 
Retaining Pin 
Reversing Switch Spring Tube 
Reversing Switch Toggle Spring 
Turned Bolt 
Adjusting Block 
Neulral Switch 
Motor Assembly w/Capacitor & Sprocket 
Motor Sprocket 
Spacer 
Index. Plate 
Main Drive Chain 
Latch 
Latch Spring 
Latch Pin 
Motor Capacitor 

!." 

~.. ..: 
t.:'C 
I, .. ' 
': ;, .. '; .. 

'.c-. 

. ," 

J ~ , • 

I. 

,i 
I 

.1 
j 

Ii ., 

i 
" ! 
r 



The transmitter and receivers are similar in design 
and operate from a single-phase, 120-volt, ac source. 
The rotors are three-winding wye-connected. Only 

~ five wires are required between the transmitter and 
: ( '-; each receiver ·as shown in the connection diagram 

(Fig. 8). 

FIG. 8-Connection diagram for Type AS remole po~ilion indicator. 

CONTROL 

Load tap changing equipment'may be arranged for 
pushbutton contr~l from the station switchboard or 
for automatic control. Local contro~ mounted on the 
transformer, is always furnished in addition to reo 
mote or automatic control. 

MANUAL OPERATION -
i, (~~'If aut~matic control is furnished, ~ control switch 
-:-~/ on the panel is used to "raise" or '~lower" the volt

"age or to select automatic operation when desired.. 
"" If automatic control is not furnished, uraise" and 

"l ower" switches are provided in the control cabinet 
for manual control. 

To move the mechanism to a "raise" position, 
turn the control s~tch to "raise" (or operate the 
manual "raise'1 switch if so equipped). This will 
complete the circuit to the drive motor through the 
"raise" limit switch which is nonnally closed unless 
the mechanism is on the maximum 'fraise" position . . 
The drive motor will then move the mechanism in 
the "raise" direction. 

N 

4,' "1""' " • • . . . 

8 ... • 1'05111(; DI""T~ il .. 8o, 
J " I .. 

I • '. 

1609~3 

AG. 9 _ Type AS remole position indicator. 

, 10 

AUTOMATIC OPERATION 
PCS (of Fig. 10) is set on "automatic." Refer to se· 
parate instructions for complete details on opera· 
tion of the automatic control circuit. 

HAND OPERATION 
Type TLS equipment may be hand operated by re
moving the cranking device from the storage clamp 
inside the control box and inserting it through an 
access hole in the tank wall to engage with a shaft 
on the mechanism drive. Normally this access hole 
is covered with a pipe cap. See Fig. 7. 

Removing the cranking device from the storage 
clamp opens a switch that ,hreaks the circuit to the 
motor so that the mechanism cannot he operated 
electrically until the cranking device is returned to 
the storage clamp. 

'Installation and 
E~a-=~~~flnspection 

INSTALLING 
Type TLS load tap changing equipment is shipped 
completely assembled on the transformer ready for 
operation. In some cases, the transformer is shipped 
with the mechanism compartment filled with o~ al
though oil for the main tank may be shipped sepa
rately. Make certain the oil is at the proper level 
and 1= a dielectric strength of 26 kv minimum in 
all compartments before energizing the transformer. 

Remove plugs from both upper and lower breather 
openings in the mechanism compartment. See trans· 
former outline drawing for location. Remove any 
temporary bracing and blocking. These are marked 
with tags or painted yellow to distinguish them from 
permanent parts. 

INSPECTING 
The load tap changing equipment has been thor
oughly inspected and tested at the factory. How
ever, it is good installation practice to make a 
thorough examination of the equipment internally 
and externally hefore putting the transformer in 
service. Along with detecting any possible damage 
or shifting during shipment, such an inspection 
offers an opportunity for operating, maintenance, 
and other personnel to become familiar with the 
mechanism. The following procedure is suggested: 

1. Before removing any oil from the tap changer 
compartment, check the storage containers very 
closely for contaminants. Clean the containers thor· 
oughly and rinse them with clean transformer oil. 
Drain the compartment. 
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FIG. 10 - Basic TLS Control Diagram. (Before energizing the control, check Schematic Control Diagram included with 
instruction book. See separate instructions ,for complete description' of Automatic Control when furnished.) 
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. Capacitor 
Position indicator drag pointer reset button 

Position indicator drag pointer solenoid 
Hand crank disconnect 
Lower limit switch 
Mechanism motor 

2. Open the large inspection door on "the side 
of the tap changer compartment. 

S. Check all nuts, bolts, and connections on the 
mechanism for tightness. Make certain all locking 
nuts and similar devices are firmly in place. 

4. Examine the bakelite panels carefully for cracks .. 

. 5. See that all control wiring connections are 
tight on terminal blocks, relays, limit switches, and 
similar places. 

S. Precautions Before Operating. If the trans· 
former is equipped with automatic control, and if 
the regular potential source is connected, the panel 
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MRR 
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Motor relay - lower 

Motor relay - raise 

Operation counter 
Openltion counter switch 
Reise limit switch 
Penel Control Switch 

can be energized by switching the voltage source 
switch to "Internal." Be sure that fuses on the con· 
trol panel are good and that they are securely 
locked in place. Panel selector switch should be on 
"Off." 

A temporary 120-volt SO·cycle supply can also be 
used. To accomplish this, tum the panel selector 
switch to "Off' and the voltage source switch to 
"External n Do not remove the fuses from the 
Accu/Stat control panel. Note:Removing both fuses 
will de·energize control panels potential sensing 
and mechanism motor circuits regardless of posi
tion of voltage source switch. ("Panel" fuse for po· 
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tential circuit and "Motor" fuse for mechanism mo
tor circuit. Connect the ground side of the 120-volt 

-, 60-cycle supply to external unmarked source termi, 
'"" nal (white) and the ungrounded side to external 

(7-::i, ,',~_;' source terminal "Ground" (yello';') on the front of 
. ( .. ,/':: the control paneL 

. -,~ :')~,'~ Caution: Do not connect any voltage source to the 
: ::~;.:~ voltmeter test terminals as this may energize the 

" ",;"i'transformer windings and bushing terminals to full 
".¥i: line voltage through the potential transformer, 

'-;, ~ .. : " 

While the compartment is open, operate the 
, mechanism by hand to check lhe linkages_ 

Observe the reversing switch closely as the mech
,,:anism passes through the neutral position. The re

:', versing switch must operate before the moving 
contacts leave stationary contact "0" in either the 
Hraise" or H]ower" direction.. 

~~~ 

Maintenance 

Type TLS load tap changing equipment is built to 
withstand severe operating conditions with a mini
mum amount of maintenance. All moving parts of 

(

_'" " c' the tap changer that require lubrication, including 
, . the drive motor, are completely immersed in oil. 

----./ ~. '. ·The motor has no commutator, slip rings. brushes. 
', __ -" or centrifugal switch, All dial switch contacts are 

-( 

. large and sturdy_ Those which interrupt current are 
either made of highly resistant alloys or have in

;- serts of such material. 

However, a periodic inspection of the complete 
mechanism is recommended. If complete inspection 
is made during installation, tbe first routine check 
'should be made at the end of the first year or after 
20,000 operations, whichever comes first. Make this 
inspection sooner if the mechanism is not checked 
initially, 

ROUTINE INSPECTION 
Drain the oil and open the side inspection door. Go 
over the mechanism, checking tightness of all nuts 
and bolts, as described for initial inspection, In ad
dition, ~xamine the reversing switch contacts for any 
sign of arcing which would indicate the drive mech~ 
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If any indication is found of shifting, misalign
ment, or binding, or if the mechanism fails to oper

. ate properly in any way, contact your nearest 
Siemens-Allis sales office, 

, 7, When the inspection is completed, close the in
spection door. Usually, Buna "N" rubber gaskets 
are used on the inspection door, Such gaskets are re
usable, Otherwise, new gaskets are furnished which 
can be used if necessary. 

8, Refill the compartment with oil to the proper le
, veL We recommend that it be passed throug!:> a fil
ter press, Test the dielectric strength of the oil after 
the compartment is filled, It must test at least 26 kV 
before the unit is energized, 

~nisITl is out of adjustment. Examine the stationary 
and moving contacts for wear. Also test the di
electric strength of the oiL Oil testing below 22 kv 
should be filtered_ 

This' inspection will give an indicatlon of the 
time to allow before the next one, If the mechanism 
is tight and 'Contacts show no appreciable wear, two 
or three years may be allowed. However, a yearly 
check is desirable and the oil should be checked 
every 6 months. 

It is possible to obtain a good idea as to ,the 
condItion of the tap changing equipment and also 
to detect approacning trouble by the sound of the 
mechanism. Immediately after the transformer is put 
on the line and the mechanism begins operating, 
listen carefully to it as it operates under oiL Then 
periodically (4 to 8 months) operate the mech
anism in both the Hraise" and "lower" directions 
and listen for any change in the sound. 

Almost any condition that might lead to serious 
trouble will produce a distinct change in the sound 
when the equipment operates. By correct interpre
tation of sound variations, the work of draining the 
oil and opening the dial switch compartment can be 
avoided for longer periods of time_ 
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