I.L. 43-200.2" D

INSTALLATION o OPERATION e MAINTENANCE

INSTRUCTIONS

EXPLORING COIL
TEMPERATURE INDICATORS

GENERAL

Cases

The form of case used for the temperature
Indicator 1nstrument 1s dependent upon the
type of the 1instrument. Thls 1s explalned 1n
detall 1n separate 1nstructions for the basic
Instrument.

Mechanism

The mechanlsm 1s
moving-coll type.

of the permanent-magnet,

DESCRIPTION AND APPLICATION

These temperature 1ndicators operate on the
resistance exploring coll princlple, the ex-
ploring coll formlng one branch of aWheat=
stone bridge, which 1s energlzed from a
direct-current source. The 1nstrumént mécha-
nlsm measures the degree of balance ol the
bridge.

The exploring colls are located fat;the point
where the temperature 1s to be measured, such
as belng embedded 1n machlnerypwindings, and
are made wlth copper wire fo an,exact re-
sistance of 10 ohms at 2%5C. \\Because of the
temperature reslistance coefificient of copper,
the reslstance of the expforing coll provldes
a measure of temperature.®q Usually several ex-
ploring colls are uSed@ with each 1ndlcator.
By means of a selectorjswitch the indicator
may be connected to"¥anyWw desired exploring
coll.

When the explordng ®€oll 1s at a prede-
termlned temperature ¢¢he bridge 1s 1n balance
and nc voltage exists /on the lnstrument mecha-
nlsm. This wolntw®s called the balance
temperaturé and“ds shown by a speclal mark on
the scale of the“lnstrument. At any other
temperature £ the ,’resistance of the exploring
coll 1s different and there willl be an un-
balance of “the bridge. Thils results 1n a
voltage across the 1nstrument mechanlsm which
1s 1ndlcated by the polnter positlion. This
voltage ddfference 1s dependent upon the re-
slstance of the exploring coll and thus the
scale can be callbrated 1n terms of the
témperature of the exploring coll.

At, the balance temperature the 1ndlcation
will be 1ndependent of the control circult
voltage. At other temperatures the error due
o 1Incorrect voltage 1s small and can be neg-
lected for ordilnary varlatlions in voltage.
For any readlng and any 1ncorrect control
voltage the true reading, if desired, can be
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found as follows:

T =4B -E%L (B -T ;
By 1J

B = Balance polnt temperature
E =qRated“eontrol voltage
E,= Agtual control voltage
T=)'rue temperature

T1# Observed temperature

For examplewdf :

Balance polnt temperature = 100°C
ObServed temperature = 80°C
Rated Control Voltage = 20 Volts
Actual Control Voltage = 18 Volts

_ _ 20 -
T = 100 5 (100 - 80)

T = 100 - 22.2
T = 77.8° or an error of 80° - 77.8° = 2.2°

The d-¢ current requlred to operate the com-

plete temperature 1ndicator 1s 110 milli-
amperes. The current through the exploring
coll will be a maximum of ©0 mllliamperes.

The exploring colls must be so proportloned
that the €0 milllampere current will not cause
appreclable self-heating and thus cause an
objectlonable error from thls source.

INSTALLATION

The complete temperature 1ndlicator 1ncludes
the 1nstrument proper, the selector switch, a
control voltage adjustlng rheostat, exploring
colls and other auxlliary equipment to reduce
the supply voltage if necessary or to convert
from alternating current to direct current.

The 1leads to the exploring colls may be of
any length but thelr resistance should be
kept within the 1imits shown on the applicable
wirilng dilagram. It 1s also lmportant that
some of the different leads have simllar re-
slstance values as 1s 1ndicated on the applil-
cable wiring dlagrams.

In the wiring dlagrams alternate types of
wirlng are shown. The tltle of each dlagram
explalns the type of application for which it
1s best sulted.

It will be

notlced that 1n the varlous

wirlng schemes, different kinds of selector
swltches are requlired, depending upon the
application. For all appllications the switch

or switches must have enough polnts to connect
to the required number of exploring colls plus
one polnt f'or the calilbrating position and one
polnt for the "OFF" positlion. The type of
swltch wused must be such that 1t does not

EFFECTIVE JANUARY 1954



EXPLORING COIL TEMPERATURE INDICATORS

Introduce an appreclable contact resistance.
Where more than one grouplng of exploring
colls are comnected to a single indicator, it
1s deslirable to use selector switches which
are operated by a removable key or handle
which may be removed only in the "OFF" po-
sition of the switch. With such an ar-
rangement one key or handle should be used for
all switches.

It wi1ll be seen from the wiring dlagrams
that some types of 1nstruments requlre no ex-
ternal bridge box. In these the bridge 1s
Inside the 1nstrument. In all types the call-
brating resistor 1s elther 1nslde the Jlnstru-
ment or 1n the bridge box when the latter 1s
required.

Insulation

Exploring coll temperature 1ndicators are
1nsulated for voltage between the panel on
which mounted and the termlnals, as 1ndicated
1n the separate 1nstructions for the basic
Instrument, the same as for a d-c milllammeter
or ammeter.

Grounding of Cases

The practices for grounding of 1nstrument
cases should be the same as 1ndicated 1n the
separate 1nstructions for the basic instru-
ment.

.Control Voltage

These exploring coll temperature 1ndicators
are callbrated for 20 volt d-c control. It is
usually consldered desirable to wuse a source
somewhat above 20 volts so the control voltage
adjusting rheostat may be used to obtaln the
exactly correct value.

If the avallable control voltage sourcefis
appreclable higher than 20 volts, an extgrnal
reslistor 1s wused as shown 1n the wirlngVdia-
grams, to reduce the voltage to thefproper
value.

If the avallable control source I, alt€rna-
ting current, a rectifler may be uged for con-
verting to dilrect current. A speeclal Tectil-
fier 1s avallable for providing 20%wolts d-c
for operation from 105 to 132 vol®s, 45 to 65
cycles a-c.

If the specilal rectifier_1sWused this recti-
fler 1s provided with afself-contalned rheo-
stat. The purpose of this #héostat 1s to pro-
vlide for 1nitial adjustment dépending upon the
basic a-c voltage’ andWfrequency, and future
adjustments of At are selldom necessary. The
regular controlf vodtage, rheostat which 1s
mounted to be acee8slble from 1n front of the
mounting panel showld still be provided to
permit routire adjustments.

Mounting

If external components are used provislon
must begmade for thelr mounting. The control
voltage ‘ad¥usting rheostat should be mounted
where @it 9s easlly accesslble for adjustment,
preferably®from 1n front of the mounting panel
and gnear, the 1nstrument.

Drill ©panels or other mountilng means

according to the drilling plan 1n the detalled
Instructlon leaflet furnished with the instru=x
ment and 1n the instructions for the external
components as shown 1n this instruction lgaf-
let. Mount apparatus with hardware supplied
wlth same or as otherwlse 1ndicated.

Wiring

Wire apparatus, 1ncludling external com-
ponents where required, using wire which 1s
Insulated to withstand the voltagefand other
condlitions which will be “encountered in
service. The reslstance of “ithe external
wlring must conform to the values“shown on the
applicable wiring dlagram.

Installation Adjustment

With the switch in tHé, "OFE" position, using
the 1nstrument zero adguster, set the poilnter
at the red mark or balance point" on the
scale.

wWith the swit€h in the callbratling position
and the circuit{energized the 1indicator should
show 0°C. Tfy, thé Andicator reads above or
below 0°C 1% “Wwi117be necessary to change the
control yoltage by adjustment of the rheostat.
It 1s €bywthis,means that the control voltage
1s set at“the proper value.

Withe the swltch 1n the calibrating position
a flxed callbrating resistor located 1n the
Instrument or 1n the external bridge box 1s
conneéctedy 1n the clrcult. Thls resistor i1s
96037 ehms which 1s equlivalent to the re-
slstange of a 10-ohm exploring coll at 0°C.
Thusiwfwlth the callbratlng resistor connected
in the circuilt, the instrument should read 0°C
on the scale.

MAINTENANCE

The bridge cilrcult consists of flxed re-
sistors and no adjustments should be neces-
sary. Calilbratlon of the instrument proper 1s
covered 1n the separate instructions for the
basic instrument, the same as for a d-c milli-
ammeter or anmmeter.

The followlng table glves the resistance of
the exploring colls for which thils 1nstrument
1s calibrated, for various temperatures:

Temperature Reslstance
In Degrees C _In Ohms__
0 9.037
25 10.000
50 10.9€2
100 12.887
150 14.812
200 1€.737
300 20.587

REPAIRS AND RENEWAL PARTS

Repalr work can be done most satisfactorily
at the factory. When returning an instrument
for repalrs, obtaln a return materlal tag from
your dealer or your nearest Westilnghouse Sales
Office, to 1nsure proper 1ldentification at the
factory.
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EXPLORING COIL. TEMPERATURE INDICATORS LL. 4320020

Orders for renewal parts should include the
name of the part and the style and serial
number of the apparatus appearing on the dial
or nameplate.

OUTLINE AND DRILLING PLANS

The outline and drilling plan of the basic
instrument 1s as shown in the separate instru-
ment Instruction leaflet for a self-contailned,

5-ampere d-c¢ ammeter except where the bridge
and calibrating resistor is self-contained in
the instrument. These self-contained Instru-
ments have five terminals and are separately
shown in the instrument instructionjleaflet.

Outline and drilling plans for the various
external components, eXcept selector switches,
are shown 1n this instruction 1léaflet. Out-
line and drilling plans fer selector switches
should be according to the exact type and kind
of switch used.
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Fig. 1—Control Voltage Adjusting Rheosten.

Fig. 2—External Bridge Box. Use Terminal Positions 4, 5. 6.
7.8and 8.
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Fig. 3—External Resistor for 105 to 132 Volt d-c Control Voltage. Use Terminal Positions 1 and 2.
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WIRING DIAGRAMS

— REAR VIEW —
- 4+ X-24 COMMERGIAL  X-24 HI SHOCK ALL OTHER TYPES OF INST.
_____________________ ok
1
‘ " s—-—}—-:—’_—:——--—‘
-
by |
EXTERNAL ! 3
RESISTOR | ]
( SEE NOTE 2) r ' —
i f |
PANEL MOUNTED SR S [ S & EXTERNAL
RHEOSTAT — - — Ay - — { BRIOGE
; (SEE NOTE 3) PR S T
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|
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L.
g - '"Io O'OFF.
¢ Q Al
i L..: 2 c -
EXPLORING GOILS
L-2 LEADS
{SEE NOTE ?) SROUND
s GbTIONAL
NOTES
. FOR SIMPLIFICATION THE GCONNECTIONS,FOR 6. ALL L-I LEADS MUST BE WITHIN 0,02 OHM OF THE
ALL TYPES OF INSTRUMENTS ARE SHOWN IN THIS SAME RESISTANGE .
DIAGRAM,. ONE INSTRUMENT ONLY IS TOZBENUSED
FOR EACH INSTALLATION, 7. L-2 LEADS SHOULD NOT EXGEED 0,02 OHM EAGH,
2. USE EXTERNAL RESISTOR ABOYEmSO (WOLTS. 8. LEADS SHOWN IN DOT-DASH MUST NOT EXCEED
0.02 OHM EACH.
3. USE ONE RHEOSTAT, EXGEPT \FOR 205 TO 260
VOLTS USE TWO IN SERIES. WHEN TWO.ARE USED, 9. EACH RESISTANCE TOLERANGE OR LIMIT STATED
ONE MAY BE BACK OF PANEL. WILL PREVENT ERRORS FROM THIS SOURCE OF
GREATER THAN ONE PERGCENT. ANY INGREASE WILL GAUSE
4, SWITCH CONTAGTS FOLEXPLORING GOILS MUST AN APPROXIMATELY PROPORTIONAL ERROR .

MAKE BEFORE BREAK,

5. INDIVIDUAL L-I LEADS MAYHAVE A MAXIMUM
RESISTANCE OF 3 OHMS EACH.

Fig. 6—Exploring Coil Type Temperature Indicator.

Wired for Single Group of Exploring Coils
and With Single Lead Com pensation. for Use
Where the Exploring Coils are Closely Spaced.
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Fig. 4—External Resistor for 205 to 260 Volt d-c Control Voltage. Use Terminal Positions 5 and 6.
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WIRING DIAGRAMS

—REAR VIEW —
-+ X-24 COMMERCIAL  X-24 HI SHOCK x-25 ALL OTHER TYPES OF INST.
g P S oA 1
S Sy
A
!
7, il
¥ ¥/ paneL ‘MounTED ]9
RHEOSTAT 1l
{SEE NOTE 3) [RA
EXTERNAL s 43 —4 4 - i J
Fidboie g e e e i ooy S ey Pl LS

[ ]
(SEE NOTE £) L
4

- cx———

.9
L-t _—
EXPLORING
COILS
LEADS
L-3 LEADS {SEE NOTE 3)

{SEE NOTE 8) L-

== 5ROUND OPTIONAL —
WIRING FOR ADDITIONAL GROUPINGS OF
EXPLORING COILS AS SHOWN HERE.

WNSTALLATION.
2. USE EXTERNAL RESISTOR ABOVE 50 VOELTS.

VOLTS USE TWO IN SERIES. WHEN TWOgARENUSED, OHM EACH.
ONE MAY BE IN BACK OF PANEL.
10. EACH RESISTANCE TOLERANCE OR LIMIT STATED

MUST MAKE BEFORE BREAK. THAN ONE PERCENT. ANY INCREASE WILL CAUSE AN
AN APPROXIMATELY PROPORTIONAL ERROR.

5. INDIVIDUAL L-1 AND L-2 LEADS MAY HAVE A

MAXIMUM RESISTANCE OF 3 OHMS)EACH.

6. ALL L-1 LEADS MUST (BE WITHIN 0.02 OHM OF
THE SAME RESISTANCE,. ALL «4-2 LEADS MUST BE
WITHIN 0.02 OHM OF THE SAMESRESISTANCE.

NOTES
l. FOR SIMPLIFICATION THE CONNECTIONS FOR ALL 72 TO AVOID ADJUSTMENT OF THE RHEOSTAT BET WEEN
TYPES OF INSTRUMENTS ARE SHOWN IN THIS DIAGRAME GROUPS OF EXPLORING COILS, L-1 AND L-2 LEADS SHOULD
ONE INSTRUMENT ONLY IS TO BE USED FOR EACH BE WITHIN 0.4 OHM OF THE SAME RESISTANCE.

8. L-3 LEADS MUST NOT EXCEED 0.02 OHM EACH.

3. USE ONE RHEOSTAT, EXCEPT FOR 205, TO260 9., LEADS SHOWN IN DOT-DASH MUST NOT EXCEED 0.02

4. SWITCH CONTACTS TO THE EXPLORINGCOILS WILL PREVENT ERRORS FROM THIS SOURCE OF GREATER

Fig. 7—Exploring Coil Type Temperature Indicator.

Wired for Multiple Groups of Exploring Coils
and With Single Lead Compensation. for Use
Where the Exploring Coils of Each Group are Closely Spaced.

J
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WIRING DIAGRAMS

— REAR VIEW —
X-24 COMMERCIAL X-24 HI SHOCK X-25

|
+

o i
PANEL MOUNTED
RHEQSTAT
(SEE NOTE 3}
EXTERNAL ; EELESQQL
RESISTOR
{SEE NOTE 2)
b -
L. :
- Kl I
l o n/l) o
o
o T 2 2
L-| Sedn]  w - = o1
EXPLORING oou.s—')é
[
L-2 LEADS LV g
(SEE NOTE 8) ne
I« GROUND OPTIONAL
NOTES
I.  FOR SIMPLIFICATION THE CONNECTIONS FOR ALL 7. THE RESISTANCE OF THE SEPARATE LEADS IN EACH
TYPES OF INSTRUMENTS ARE SHOWN.ONE INSTRUMENT PAIR OF L-! LEADS MUST BE WITHIN 0.02 OHM OF EACH
ONLY IS TO BE USED FOR EACH INSTALLATION. OTHER.
2. USE EXTERNAL RESISTOR ABOVE S504VOLTS. 8. L-2 LEADS MUST NOT EXCEED | OHM EACH.
3. USE ONE RHEOSTAT, EXGEPT FOR)205 TO 260 9. LEADS SHOWN IN DOT-DASH MUST NOT EXCEED
VOLTS USE TWO IN SERIES ., WHEN TWO ARE USED, 0.02 OHM EACH.
ONE MAY BE IN BACK OF JPANEL.
{0. EACH RESISTANCE TOLERANCE OR LIMIT STATED
4. SWITCH CONTACTS/TO EXPLORING COILS MUST WILL PREVENT ERRORS FROM THIS SOURCE OF GREATER
MAKE BEFORE BREAK. THAN ONE PERCENT. ANY {NCREASE wiILL CAUSE AN

APPROXIMATELY PROPORTIONAL ERROR.
5. INDIVIDUAL LSIFEEADS“MAY HAVE A MAXIMUM
RESISTANCE OF 3 OHMSAEACH.

6. ALL PPAIRS, OF JnifLEADS MUST BE WITHIN 0.4
OHM OF JTHE SAME RESISTANCE .

Fig. 8—Exploring Coil Type Temperature Indicator.

Wired for a Single Group of Exploring Coils
with Paired Lead Compensation to Permit Wide
Separation of Exploring Coils in the Group.
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WIRING DIAGRAMS

-~ REAR VIEW =

ALL OTHER TYRES OF 4INST,

¥ ¥/ PANEL 'MOUNTED

RHEOSTAT
{SEE NOTE 3)
EXTERNAL . _§__-L__;_J EXTERNAL
RESISTOR — LJETSET erivee
{ SEE NOTE 2) : 23 )

-1
L-3 LEADS L-3 LEADS
EXPLORING {SEE NOTE 8)
GoILS {SEE _NOTE 8)
. s GROUND
e OPTIONAL~——
\/ W!RING FOR ADDITIONAL GROUPINGS OF
EXPLORING COILS AS SHOWN MHERE.
NOTES
l. FOR SIMPLIFICATION THE CONNECTIONS FOR ALL 7, THE RESISTANCE OF THE SEPARATE LEADS IN EACH
TYPES OF INSTRUMENTS ARE SHOWN IN THIS DIAGRAM. PAIR OF L-1 AND L-2 LEADS MUST BE WITHIN 0.02 OHM
ONE INSTRUMENT ONLY IS TO BE USED FORJEACH OF EACH OTHER.

INSTALLATION.
8. L3 LEADS MUST NOT EXCEED { OHM EACH.

2. USE EXTERNAL RESISTOR ABOVE SOQVOLTSy

3. USE ONE RHEOSTAT, EXCEPT FOR) 205 TOQ 260 9. TO AVOID ADJUSTMENT OF THE RHEOSTAT BETWEEN
VOLTS USE TWO IN SERIES. WHEN)TWO “ARE USED, GROUPS OF EXPLORING COILS, L-! AND L-2 PAIRS OF
ONE MAY BE IN BACK OF PANEL. LEADS SHOULD BE WITHIN 0.4 OHM OF THE SAME

RESISTANCE .
4. SWITCH CONTACTS TO THELEXPLORING COILS
MUST MAKE BEFORE BREAK. 0. LEADS SHOWN IN DOT-DASH MUST NOT EXCEED
. 0.02 OHM EACH,
5.  INDIVIDUAL L~I AND L2 "LEADS™ MAY HAVE A

MAXIMUM RESISTANCE OF 3 OHMS EACH. ti. EACH RESISTANCE TOLERANGE OR LIMIT STATED

WILL PREVENT ERRORS FROM THIS SOURGE OF GREATER
6. ALL PAIRS OF, L-I"BLEADSyMUST BE WITHIN 0.4 THAN ONE PERCENT, ANY INCREASE WILL CAUSE AN
OHM OF THE SAME RESISTANCE. ALL PAIRS OF L-2 APPROXIMATELY PROPORTIONAL ERROR.

LEADS MUST BEAWITHIN 0.4 OHM OF THE SAME
RESISTANCE . .

Fig. 9—Exploring Coil Type Temperature Indicator.

Wired for Multiple Groups of Exploring Coils

and With Paired Lead Compensation to Permit
Wide Separation of Exploring Coils in Each Group.
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