
I.L. 43-2060 

Westinghouse 
SWITCHBOARD TEMPERATURE INDICATOR 

WITH RESISTANCE CO I L DETECTOR 

INSTRUCTIONS* 

This Instructlon Leaflet covers the appli­
cation of permanen" magnet moving coil switch­
board instruments for the measurement of temper­
atures in electrical machinery or other appara­
tus operating in temperature ranges between OC 
and 250°C. 

Instructions 
those associated 
the instruments. 

for the instrument proper are 
with the type designations of 

GENERAL 

These temperature indicators operate on the 
resistance coil detector principle, the detect­
ing coil forming one branch of a Wheatstone 
Bridge, which is energized by D.C. or rectified 
A.C. control circuit. The detecting coils are 
usually embedded in the machinery windings and 
are wound with copper wire to an exact resis­
tance of 10 ohms at 25°C. Usually f�ve to nine 
detecting coils are provided with each machine 
and are so located as to measure the temperature 
at "hot spot" locations. A selector switch 
allows the indicator to be connected to any coil 
desired. 

When the detector coil is at a predeter­
mined temperature the bridge is in balance and 
no potential exists on the instrument. This 
point is called the balance temperature and is 
selected depending upon the scale range of the 
instrument. 

At any other temperature the resistance of 
the detector coil changes and therefore there 
will be an unbalance of the bridge. This re­
sults in a potential difference which deflects 
the pointer of the instrument. This potential 
difference is directly proportional to the re­
sistance of the coil and thus the scale can be 
calibrated in temperature of the coil. 

The balance point is selected at the tem­
perature at which the greatest accuracy is de­
sired. At this temperature the indications will 
be independent of control circuit voltage. This 
point is marked by a red line on the indicator 
scale. 

At other temperatures the error due to in­
correct voltage will be the difference between 
the actual temperature and the balance temper­
ature, multiplied by deviation in control volt­
age. This error is small and can be neglected 
for ordinary variations in voltage, as the bal­
ance point is chosen near ordinary operating 
temperatures, and the error near the balance 
point is very small. For any reading and any 
incorrect control voltage the true reading, if 
desired, can be found as follows: 

B Balance point temperature 
T1 = Observed temperature 

*SUPERSEDES 1. L. 9148 AND I. L. 22115. - 1 -

Rated control voltage 
Actual control voltage 
True Temperature 

B _.X. (B - Tl) -El 

For Example if: 

Ba�ance point temperature 
Observed temperature 
Rated control voltage 
Actual control voltage 

100° 
80° 

125 Volts 
115 Volts 

T = 100° � {100° 115 - 80°) 

T 100° - 21.75° 
T 78.25° an error of 1.75° 

This error can usually be neglected for ordin­
ary variations in control voltage. Unless a 
fairly steady d.c. circuit is available the 
Wheatstone bridge circuit is preferably fed from 
a "Rectox trickle charger" and an a.c. lighting 
circuit. 

INSTALLATION 

The complete outfit includes the indicator 
proper, leads, bridge box, terminal block (on 
machine), selector switch, test resistor, cali­
brating rheostat and trickle charger or other 
auxiliary circuit. 

For best results the wiring and selector 
switches shown by Fig. 1 should be used. A type 
W selector switch is required for each machine 
or group of six search coils. If calibrated 
leads are furnished with the outfit they should 
be connected between the indicator and the 
bridge box. 

The leads to the search coils may be sever­
al hundred feet in length, but their resistance 
should be kept below .2 ohm for best results, 
and it is important that the resistance of lead 
2 from bridge box to search coil be equal to 
resistance of any lead 4 from bridge box, 
thro�gh switch, to search coil. 

Alternate wiring is shown in Figs. 2 and 3· 
This plan uses one selector switch for each 
group of six search coils. 

Best accuracy is obtained when three leads 
are brought out from each search coil, and con­
nected as shown. 

NOTES 

� The diagrams, Figs. 1, 2 and 3 show the con­
nections for use with rectox units and a.c. con­
trol. Connections for d.c. control are similar 
except that the d.c. control takes the place of www . 
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the output terminals of the trickle charger as 
marked + and -. The control circuit for which 
the indicator is intended is marked on the dial. 

2. If other types of selector switches than 
those indicated on the diagrams are used, spec­
ial wiring diagrams to suit such switches will 
be required. 

ZERO ADJUSTMENT 

The pointer of the indicator should rest 
at the red mark or "balance point" on the scale 
when no voltage is applied to the circuit. 

CALIBRATION 

With the circuit set up as in Fig. 1, 2 or 
3, turn the selector switch to test coil posi­
tion and appli control circuit. The indicator 
should show 0 C. If the indicator reads too 
high, it will be necessary to reduce the series 
control resistance in the bridge box. Final ad­
justment can be made with the calibrating rheo­
stat mounted on the panel. The latter can be 
used for correcting control voltage at any time 
before readings are taken. 

The test resistor is desirable whenever 
control voltage is subject to variations or when 
recalibrating the instrument. It can be elimi­
nated if control voltage is known to be always 
steady at the value for which the indicator is 
calibrated. 

The test resistor has a constant resis­
tance of 9.037 ohms which is equivalent to the 
resistance of a 10-ohm exploring coil at 0 
degrees Centigrade. Thus with the test resistor 
connected in place of the exploring coils, the 
instrument should read zero on the scale. 

The panel mounted rheostat is desirable 
when direct current varies or when great accur­
acy with ease of adjustment is required. Other­
wise, voltage variations can be corrected by 
means of the rheostat on the trickle charger. 
The trickle charger rheostat may not be as ac­
c�ssible as the panel mounted rheostat. 

ADDENDUM 

CALIBRATION DATA 

The following table gives the resist�nce of 
the search coils for which this instrument is 
calibrated, at various temperatures·. 

Temperature °C 

0 
25 
50 

100 
150 

Resistance Ohms 

9-037 
10 
10.962 
12.887 
14.812 

The detector coil balances the bridge cir­
cuit at the temperature indicated by the red 
line on the scale of the instrument. 

REPAIRS 

When ·ordering repair parts give name of the 
part wanted, and the style and serial numbers of 
the indicator. 

Ordinary repairs can readily be made by 
workers skilled in instrument practice. However 
instruments will be promptly and satisfactorily 
repaired if returned to our factory. Before the 
instrument is returned to the factory apply to 
the nearest Sales Office for "Returned Material 
Tag" so that apparatus will be properly identi­
fied when received. 

ACCESSORIES 

Rectox trickle charger 115 volts, 60 cycles a-c 
24 volts d-e with rheostat adjustment.S#l 224 719 

Type W Selector switch as per Fig. 1 ..... * 
Type W selector switch as per Fig. 2 .. . .. * 
Type W selector switches as per Fig. 3 ... * 
Test Resistor ......................... -51724 093, 

*Choice of style Nos. given on figures. 

Panel mounting rheostat 
for 20 volt control. . . . . . . . . . . . . . . . . . . 5#839 963 
Panel mounting rheostat 
for 125 volt control ................. 5#1 001 806 
Panel mounting rheostat 
for 250 volt control . . . . . . . . . . . . . . . . •  8#1 001 807 

How to change D.C. Control Temperature Indicators to A.C. Control. 

A.-C. Lighting circuits being generally steadier in voltage than battery or other direct current control sources, 
it is sometimes desired to change an instrument from d-e. control to a-c. control. 

Assuming that the temperature indicator is calibrated and in good condition, the following new items will be re­
quired to change to 120 volt 60 cycle control. 

- RESISTANCE SPOOL 180 ohms, S#563855 
- RECTOX "TRICKLE CHARGER" S#l2247l9 
- TEST RESISTOR S#724093 
- ADJUSTING RHEOSTAT S#839963 
- TYPE W SELECTOR SWITCH STYLE PER Fig. l, 2 or 3 

Resistance Spool - - If the temperature indicator is already calibrated for 20 or 24 volts d-e. control circuit no change in 
the bridge box resistor S#563855 is required. If the indicator is calibrated for other d-e. voltages above 24 volts it will 
be necessary to reduce the series resistance connected to terminal #1 inside the bridge box assembly to about 180 ohms by means 
of resistor spool #563855. 

Rectox -- The Trickle Charger should be connected as shown in figures 1, 2, or 3· 

Test Resistor--The connections for the test resistor are also shown in figures 1, 2, or 3· 

Adjusting Rheostat--This rheostat may be available if the previously used control circuit was 20 or 24 volts. The connec­
tions are shown in the diagrams. 

Selector Switch--To bring an installation entirely up to date install new selector switches styles as per figures 1, 2, or 3, 
according to whether complete lead compensation or approximate·lead compensation is used, and whether one indicator and se­
lector switch per machine is used. Or whether one indicator serves separate machines through separate selector switches. 

If other styl'e selector switches as previously installed are to be retained with existing wiring a comparl.son of 
the old diagram with figures 1, 2, or 3 should be made to make sure that no other changes are needed in addition to those in­
dicated B.bove. 

'Note: For Thermocouple temperature indicator see I.L. 
43-206.1. For resistance type temperature 
indicator operated from oil temperature in 
Transformers, see I.L. 43-206.2 
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IJ/Mi�IIM INFO�I'fiiTI� 

TEI'1PERIITURE IND!CIITO� cO 11. D.C. (S) EXFL(){e/Nt; COil 
WITH REC70X AND TYPE W SELEC70.e. SW!TC# 

TYFE 

C0!1PLET£ LEI/0 CO/"'PENSIIT/ON 
liS II, 

.... c. 

SELECTO� SWITCH 
FO� 1/t/01 �IDUHL INOICiiTO� HPPLIC,ttTioN 

(ONE S/1111. PEie INA) WI TN FIXED I"'ODE�N-

ISTIC KEY, -J � MTf;. ______ S '11t117690i! 

POSITION UIBULIIT!ON 
COM· POSITION 

TlfCT ,_ CA I z(on 3 .. 5' 
2.-/ )( J( I( )( X J( X '/( 
2-3 )( 
a-s )( 
2.-7 )( 
2-4 X 
i!."6 J( 
2-8 X 
I0-9 )( )( X I( X )( X X 
10-11 J( 
10-13 )( 
10-IS X 

J0-12 )( 
10-14 I( 
10-� X 

� • CONTIIC13 CLOU� 

CO/'IITIIICT ,!:-.! l"'tt'UlES BEF�E 10-11> 

���--:�� �;7 !;:���;�:.�;� TO FrEliTiti'T OPENN'If OF ,.�E 
Dlla/NI; NeiNSITIDN. 

*IF LESS 7/llti4N s- E¥JIIt.D�IIf{f 
COILS II�E USED, CDNNECT 
TNE I!ILIINI{ STUDS TO OI'IE' 
o,- TN£ E�PlO.Iel� COilS 
liS INDICIITED 1!1'1 TNE 
IJ07?Eb Jll,.,.r�s. 

101 ()IIi /tiL [)Jtlf,;llllt; S WNEIIIE TN IS 
TEit,.INI'Ii. �tt>Cit IS SNOIAIN 
TI'E' COLO/II CON" OF ElfPI.OII/1/H; 
COilS JIS SNOW/Iii 11£11!£ 1.3 TO 
I!JE /NDICIITEtJ. 

"·"' £�·.�.) 
"" 

5 eM. 
4 + I 

J 2. 
""' 

-a;; CIJIIITINIIDUS 1111/A!E • 

. I TYPE IIIII 
S£l£C70Jf? 

sw. 

£J(PLOfe1Nfi 
COILS 

Fig. 1 

TEST /f!ES. 
s �724093 

TEI'IP./NDICIITOif i!()ll. 
S' EXPL. COIL TYPE 
COI'IPLETE lEAD COI"'f': 
INDIIIIDUIIL /NIJJCR� 

Wiring Diagram with Separate Indicator and Type W Selector 
Switch ror Each Machine, ror Complete Lead Resistance Com­
pensation. 

IJIA�ItAM 11/FOirMII.TIOII 

T£MPEi'ATIJiiY 1/IDICATOif zor.o.c. fSJEXPL.Oifll/t: COl� TYn 
WI/TN li'fCTOIC AIID TYI*£ tltS£LE.C'TDir $WfTCII 

APPINIXIIIIUfrE LEU CQIAPEI/3ATrOit 

;Jf.LECTOif' SW�N 

FOif' /IIDIIIIDIIAL llfiiiCA'TOit M¥'UeJCn­
lOII£ Slf. fOEir IIID.) Wlnl ,lED --
ISTJC /fEY, j •MTt:. _____ ___ sf' 117tSaSS 

R»r CGMIIIION INIIICATOit IV",.LH!A'f"'it 
( SEVEif'AL. 311/ITCIIn I"'E1.' llll>ICATrWJ 

11/ffHOifli(EY ______ _ .$•1111"00 
KEY, IIAODEif'III&Tie ��/IIITC ___ S .. II11S'501 

POSITIDN TAIJVLATION 

-- ,._ITIOIII 
T� � .. � I z .,. 3 .. S' 
,_, l · ll  l I( " .. If � 
Z-3 /1. 
z -r X 
a-1 I( 
2- .. .IC 
z-• If 
.__. 
,_,. • ll 1C I ' 
,, . ,  .. l r I( I • 
� a·t. • ...,. �- *-'E 81-
,.,., ,_,. ._... .. $. C"e ... AC'T� 
a.J, a-1. �-TAIII.- a-<�, .z-•, a.-• 
...,� .,. ,.,....,. .,...., .. � 
...,._ ,_, .. .,....,.ITiell 

1· C'_.ns eu� 

• ITUS.S T- S EU'I.-IIfC 
C014.S AIIH f#SIO, C'OIIIIIEM' 
.,.,., $AI/II' ,.,..,.s .,. o11e 
IJT TH/1. EII'LIJtrlltG COILS 
AS lit r>H:ATED IIY.,. -TT'EIJ 
oJIJ-tn. 

8 M A£L OM......S ,... TJilf.S 
T£1tMIItiiU. IJ.I.Nit IS $,..,. TitlE 
eutJII' C'OIII OT EIT&M1- �· 
,U S/10111111 - 1$ ,.. liE 1- -
t:ATI .. 

)( 
11 
• 

I­
I 
I 
I 
I 

II. I! 
<UI 

,..., -------.. 

«JJIn•-•r•� 
,,�··-l p, = = J.=�-= - -=�l'11 07Wif' ... I . ·�· 6 111117'$ T' --... .aa-uc.,.. so-r-. 

- $W.- . �- ITIISEtJ 

.. ··,� --- - l(.;Hr ��--.J 
o----, 

• WIICII I. OW MO#tf. SW/T'CIIE$ -� ., •• I 
I 
I 
I 

:::::"f:�r:::: :r�r:::,u 
UIIES. -tr"z 

Fig. 2 

·�145_-�1 

nMr. 11/Dlt:lmllt zo· at 
S £ II'J.. COIL Tr'i"lt 

A-lrOI. LEIID t:OMI! 
,.,.lllfiALJ. COM•o• 1-

Wiring Diagram with separate Indicator and Type W Selector 
Switch ror Each Machine ror Approximate Lead Resistance 
Compensation. 
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})JA,IMI"J INFDR1"1A TIDN 

T£1'7P£RRTURE INI>/CRTOii' ;?OV.D.C. (5)EXPLORIN� COIJ. TYPE 
WITH RECTO)( RN.O T!P£ W S£J..£CT�R SW"ITZ:If 

CDI'1PJ.£TE J.ERJ> COI"JPENSITION 
( t.RR6E 1'711CJIJNE') 

..5£LECTOR SWITCH 
NR &111'1/'HIN JNDICIIT.R �PPJ..ICIJTI(JN 
{sEVIHIJ. &W/TCJI/F:J PIH/Nb/CATP�) 
wt71111UT l(n _______ stt/176903 
KEY,-NRMI:JTJe,imt..- S' //769(}.1f 

POSITION THBIJLAT/0/V 
C<>*- P051rJON 
T"/ICT ·-ell. I � .. 3 4 !i 
z I • " ,.. " " >< " X 
z- 3 X 
2 5 " 
<!-7 X 
;1. -4 
2-. 
2 s· 

ID- .. X. l( l( 
/tJ -II "f.. 
/0--13 "' 

/( 
!(. 

l( X X l( 
)\ 
X 

��+==±=�� J

'TIJOUFif 

VJiiiT6 
IF (/�.ED 

•If LEas THRN S IXPU,JNC 
�tJILS /Uti. USED, Cawt£U THE BJ.INK 5TIJD� TO /lifE 
tJ� THE �Jt.PJ.tiRIN� CII!LS AS 1/11/D/C IIT£D 111 TilE NT· TE.b JU,P�RS. 

e 0, /II.L DRIIWIJ!16S WN#II6 711ts 
TE/llllllltiJ. III.OCJ( IS S/llltrllll TH.E t:N.Dif �llllrl II, 6JtPi.IIRIK6 &DIU 
-'5 6/IDWitl HE IN J$ Ttl I'J£ INDI­
�RnD. 

UNIT IIIII. I 

Fig. 3 

Vlllr "'"- � 
(•---,.,..1) 

Wiring Diagram with One Indicator for Several Machines and Separate Type W Selector 
Switches for Each Machine, for Approximate Lead Resistance Compensation. 

Fig. 4 Fig. 5 
Test Resistor Style No. 724 093 Panel Rheostat Style No. 839 963 

PRINTED IN U.S.A. 

Fig. 6 
Bridge Box for All Exploring Coil Temperature 
Indicators. 

Westinghouse Electric & Manufacturing Company 
Meter Division, Newark, N.J. 8-43 www . 
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