I.L. 43-206C

VVestinghouse

SWITCHBOARD TEMPERATURE |NDICATOR
WITH RESISTANCE COIL DETECTOR

INSTRUCT | ONS*

This Instruction Leaflet covers the appli-
cation of permanen® magnet moving coll switch-
board instruments for the measurement of temper-
atures 1n electrical machlinery or other appara-
tus operating 1in temperature ranges between 0OC
and 250°C.

Instructions for the instrument proper are
those assoclated with the type designations of
the instruments.

GENERAL

These temperature indicators operate on the
resistance coll detector principle, the detect-
ing coll forming one branch of a Wheatstone
Bridge, which is energized by D.C. or rectified
A.C. control circult. The detecting colls are
usually embedded 1in the machinery windings and
are wound with copper wire to an exact resis-
tance of 10 ohms at 25°C. Usually fivegfolhnine
detecting colls are provided with each machine
and are so located as to measure the temperature
at "hot spot" locations. A  selecgtor Yswitch
allows the 1ndicator to be connected topanyicoill
desired.

When the detector coll 1s at a predeter-
mined temperature the bridge 1s_1in balance and
no potentlal exists on the iInStrument. This

point 1s called the balance temperature and is
selected depending upon the scale, range of the
Instrument.

At any other temperature, the resistance of
the detector coill changesy, and) therefore there
will be an unbalance gof thepbridge. This re-
sults in a potential diffemrence which deflects
the pointer of the imstrument. This potential
difference 1s direetlyWproportional to the re-
sistance of the <c¢@lls and thus the scale can be
calibrated in temperature of the coil.

The balance “polint 1s selected at the tem-
perature dt whiich the greatest accuracy 1s de-
sired. At this temperature the indications will
be 1ndependent offcontrol circult voltage. This
point 1s marked! by a red line on the indicator
scale.

At other temperatures the error due to in-
corrgct voltage wi1ll be the difference between
the aectual temperature and the balance temper-
atfire, ) multiplied by deviation 1in control volt-
ages This error 1s small and can be neglected
for, ordinary variations in voltage, as the bal-
ance point 1s chosen near ordinary operating

temperatures, and the error near the balance
point 1s very small. Por any reading and any
Incorrect control voltage the true reading, 1if
desired, can be found as followvs:

B = Balance polnt temperature

Ty = Observed temperature

*SUPERSEDES |.L. 948 AND |.L. 22u8,

E = Rated contrél voltage
Ej = Actual control voltage
T = True Temperature

= JE 5 _
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For Examplepif:

Balance point temperature = 100°
Observed temperature = 80°
Rated control voltage = 125 Volts
Aetual control voltage = 115 Volts

T = 100° 222 (100° - 80°)

115
T = 100° - 21.75°
T = 78.25° an error of 1.75°

This error can usually be neglected for ordin-
ary varilations 1n control voltage. Unless a
fairly steady d.c. circuit 1s avallable the
Wheatstone bridge circuit 1s preferably fed from
a "Rectox trickle charger" and an a.c. lighting
circuilt.

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
auxillary circuit.

For best results the wiring and selector
switches shown by Fig. 1 should be used. A type
W selector switch 1s required for each machine

or group of s8slx search colls. If calibrated
leads are furnished with the outfit they should
be .connected between the 1ndicator and the
bridge box.

The leads to the search colls may be sever-
al hundred feet in length, but thelr resistance
should be kept below .2 ohm for best results,
and 1t 1s important that the resistance of lead
2 from bridge box to search coll be equal to
resistance of any 1lead 4 from bridge box,
through switch, to search coil.

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

Best accuracy 1s obtained when three leads
are brought out from each search coll, and con-
nected as shown.

NOTES

1l. 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



the output terminals of the trickle charger as
marked + and -. The control circuilt for which
the 1ndicator 1s intended 1s marked on the dial.

2. If other types of selector switches
those indicated on the dlagrams are used,
lal wiring diagrams
be required.

than
spec-
to sult such switches will

ZERO ADJUSTMENT

The polinter of the 1ndicator should rest
at the red mark or "balance point" on the scale
when no voltage 1s applied to the circuilt.

CALIBRATION

With the circuilt set up as in Fig. 1, 2 or
3, turn the selector switch to test coll posi-
tion and applz control circuit. The indicator
should show O C If the indicator reads too
high, 1t will be necessary to reduce the serles
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 1s desirable whenever
control voltage 1s subject to variations or when
recallbrating the instrument. It can be elimi-
nated 1f control voltage 1s known to be always
steady at the value for which the indicator is
callbrated.

The test resistor has a constant resis-
tance of 9.037 ohms which 1s equivalent to the
resistance of a 10-ohm exploring coll at O
degrees Centigrade.
connected in place of the exploring coils, the
Instrument should read zero on the scale.

The panel mounted rheostat 1s desirable
when direct current varies or when great accurs
acy with ease of adjustment 1s required. Other-
wise, voltage variations can be corrected /by
means of the rheostat on the trickle charger.
The trickle charger rheostat may not bemas lacé
cessible as the panel mounted rheostat.

Thus with the test resistor .

ADDENDUM

CALIBRATION DATA

The following table gives the resistance of
the search colls for which this instrument /s
calibrated, at various temperatures.

Temperature °C Resistance /Ohms

0 9.037
25 ' 10
50 10.962
100 12.887
150 14.812
The detector coll balances{thembridge cir-
cult at the temperature ifidicated by the red

line on the scale of the lnstrumentys

REPAIRS

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

Ordinary repadrs) can readlly be made
workers skilled ingdinstrument practice. However
instruments will bejppromptly and satisfactorily
repalred if returned to our factory. Before the
Iinstrument 1s returned to the factory apply to
the nearesthSales Ofifice for "Returned Material
Tag" so thatWappar&tus will be properly identi-
fled when recelved.

by

ACCESSORIES

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

Type, W8elector switch as per Fig. 1.....%

Type W, selector switch as per Fig. 2.....%

Type W selector switches as per Fig. 3...*

Test ResSIStor...viieeieeeneeenonnnnnnss S#T724 093,
*Cholce of style Nos. given on figures.

Panel mounting rheostat

for 20 volt control........ ceeaes ..... 8S#839 963
Panel mounting rheostat
for 125 volt control...eee.veerenennn S#1 001 806
Panel mounting rheostat
for 250 volt control......... cee.....S#1 001 807

How to change D.C. Control Temperature“Imdicators to A.C. Control.

A.-C. Lighting circuits beimngégenerally steadier 1n voltage than battery or other direct current control sources,

it is sometimes desired to change an iastrumenthfrom d-c.

Assuming
quired to change to 120 volt 60 cyg¢le congrol.

TEST RESISTOR S#724093
ADJUSTING RHEOSTAT S#839963

ST
[

RESISTANCE SPOOL 180 obms, S#563855
REGTOX, "PRICKLE CHARGER" S#1224719

control to a-c.

control.

that the temperature indicator 1is calibrated and 1n good condition, the following new items will be re-

TYPE W SELECTOR SWITCH STYLE PER Fig. 1, 2 or 3

Resistance Spool -- If the temperature indicator 1s already calibrated for 20 or 24 volts d-c. control circult no change in

the bridge box residtor S#563855,1s required.

If the indicator is calibrated for other d-c. voltages above 24 volts 1t will

be necessary to reduce tHe serles resistance connected to terminal #1 inside the bridge box assembly to about 180 ohms by means

of resistor spool{#s63855.

Rectox -- The Trickle“Chargér should be connected as shown in figures 1, 2, or 3.

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

Adjusting Rheostat--Thls rheostat may be available
tions are shown in the diagrams.

if the previously used control circult was 20 or 24 volts.

The connec-

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 1s used.

Or whether one indicator serves separate machines through separate selector switches.

If other style selector switches as previously installed are to be retained with existing wiring a comparison of
they) oldgdiagram with figures 1, 2, or 3 should be made to make sure that no other changes are needed in addition to those in-

dicated above.

aNotey
43-206.1.

indicator operated from olil temperature in

Transformers, see I.L. 43-206.2

For Thermocouple temperature indicator see I.L.
For resistance type temperature



OIAGRAM INFORMAT/ION

TEMPERATY RE INDICATOR €0 V. 0.C. (5)

EXFLORING Colt TYFPE

WITH RECTOX AND TYPE W SELECTOR SWITCH

COMPLETE LEAD COMPENSATION

SELECTOR SWITCH
FOR INDIVIOY AL INDICATOR APPLICATION

s Y,
ac Y

3 ®224719

q{l RECTOX RECTWFIER

(ONE SW. PER IND.) WiTH FIXED MODERN- ? o l
[ R P
ISTIC KEYy g MTG. . - __ __ 176902
58 MG ~m - S TEn” |
INO.
=y = |
BRIDGE RES.
POSITION TABULATION wr(rv) $€T
4
POSITIO orF TEST RE€S.
cow- SITION be T s S #724093
racT [osfca 1 [2a Jorri3|a |5 ‘5 +“‘; 8a i_
2-) Ixlx|x|x|xlx|x]x 3T 2 TR e T
2:3 1 I > ST
2-5 X ™ -
- X
21 CONTINVOUS WIeE.
24 L3 Be _f
2-6 x Te 3' |, —— TYPE W
2-8 X Tg-,:F‘" > SELECTOR
s0-9 Ix Ix[x[x[xIx][x]x Tﬁ"" Sty sw
10-1 x 15 F=0? 7o--Taj
10-13 X ™ o0 9
10-15 X ot
10-12 X T g2 [f - B2
*
10-+4 X TN'—:-O" 'ng-Tn,
104§ X IL T
X = CONTACTS cLO&D b
CONTACT 2-3 MAKES BEFORE 10-11,
CconTACTS 2-3, 2-5, 2-7 AND 24
2-6, 2-8 ARE OVERLAPPIVG covracks
TO ACEVENT OFPENING OF BRIOGE
CURMNG TRENSITION. |
®IF LESS TMAN S EXFLORING |
CONLS ARE USED, CONNECT EXPLORING
TNE BLANWK STUDS TO OWE l coles
oF TNE FAPLORING CONS
AS INDICATED B8Y Twe |
DOTTED JOMPERS. I ﬂ
’
¥
ooa s commtoes s, 1ys | AL eden)  reme imoicrae oon
TWE COLOR CODE OF EXPLORING T SEXPL. COIL TYPE

CO/ILS AS SNHOWN NERE /3 TO
8& INDICATED.

Fig. 1

[ i

; PN e
£

Ealil ooy o\ "0

Op Lk nhbht R repmwes
Brocx

COMPLETE LEAD CoMF
INDIVIOUAL INDICATOE

Wiring Diagram with Separate Indicator and Type W Selector

Switch for Each Machine, for Compdete
pensation.

Lead Resistance Com-

DIAGRAM INFORMATION

TEMPERATURE INOICATOR 120 V.

OC. r5)EXFPLORING COIL TYPE

WI/TN RECTOX AND TYPE W SELECTO® SNITCH

APPROXIMATE LEAD COMPENIATION
nsveow .,
[ a.e
" reEcrex
3ELECTOR SWiTCH ;.“u”:':;l,
FOR )WOIVI DUALTINDICATOR APFLICATION I q |
(ONE SW.PER IND ) WITW FILED Meacew - Q |
ISTc KEW)g "mYel_ | _ _ _ _ _s®ureass TEmR |
]
ey} 1 —3}
FO® COMMON 1NDICATOR AFPLICATOR
’
CSEVERAL SWITTNES PER INDICATOR) BRIDCE \HLL |
WITHNOUT KEY. __ _ _ _ _ S$*/176%00 ! |
XEy, mooErnISTIC § "MTE__ $*17630) B4+ X TEST e
— B3 1 s*724093

POSITION TABULATION
o - /mesiTion

TacT 1 ]2 lesds e |5
2-/ X ixix JYiR]R{X|X
2-3 £

2 -5 x

2-7 X

2-4 X

2-6 X
2-8 X
9-/0 1]x]x X]Lix
”"n-12 1lr]x Xjx |X

CHwTRCTY 23, 2-4, /478 MALE BF -
MPE 9-/0 maseS. ComvacTS
23,2-5,2-74m0 2-4,2-6,2-8
CWWTLAP TO TS MY PUNNE OF
BINORE OuPING TEREIITION
X« COMTRETI CLOSLD

Cons ame ¥SED, CONNECT
TME BLASLK STUSS TO ONE
OF TNE EAPLORING COILS
A3 /NDICATED BY TME 90OTT¥®

|
& WHEN 2 OR MORE SWITCNES ARE VSED l
PE® INDICATOR, MAKE CONNECTIONS [

|

BETYRELN SWITCNES AS FET BRONEN

{
|
|
|
& FLESS Tram S ELrLommne |
l
l

JUMPERS.

Lees. ver®2
MMM cmeews {F2rst
E E k E. cons

© W ALL DISCFABS MWERE TNIS l

ol

TEMP |NDICATOR 20 &

3 =
TERMINAL OLOCK IS SMEE Trl 1T : ..' 1 "
COLOR CODE OF EXPLORIAG COUS + %> PR
AS SNOWN NEFE 1S TO BE 1884 - o T L““’AL
cavfo.

S EAPL. COIL TvrE
APPROX. LEAD COMP
19 910VALLE ComMOoN 198,

Fig. 2
Wiring Diagram with separate Indicator and Type W Selector

Switch for Each Machine for
Compensation.

Approximate Lead Resistance



DIAGRAM INFORMATION

TEMPERATURE INDICRTOR R0V.D.C. (5)EXPLORING COIL TYPE
WIT¥ RECTOX AND TYPE W SELECTOR SwiTTH

1HE V. 60N
COMPLETE LEARD [0/'7/’!”507’/0”' A.C I
(LARGE MACHINE) IR Pt

SELECTOR SWITCH
FOR COPMON INDICATOR APPLICATION
(SEVERAL SWITCHES PrR INDICATOR)

|
|
|
_!_ +
]

WITWOUT KEY .. __ __. 5%1176903 ?_ o]
A
wev,mevenmsTbara - - 5*1/76904 TEAA —l
RV} £
i
106K L REs.
POSITION TABULATION  ne(rv) Lt ,
com |__POSITION oF 4 ) Bis
TACT |lonricar] / |2 oF| 314 |5 5*“"- a2 L
2-/|x|xIxx[x]|xeix|x 3 2 TR = T
2-3 X id AL RHEO.
$7 839943
IR WP
-7
Z- 4 x I m—r —w— ¢o,7/~"6 itﬂ‘* \
2-6 X ] 2 4 Iy
2_:‘ AT AT AL} ;( 'E ;i"o" ;6 70 oTHER
0~ - -
1o — 1/ X T4.: 75 ::—-o‘ 5] uNITS
013 X 75 72 % *°1 1F UsED
10 /5 x .
0-12 X
10~ 7+ X NTYPE W
o, X i
Y ILSEIEI M EACEE: SELECTOR
X=CONTACTS CLOSED sWo—_J
CONTRETS 2-3 AND 17-18 MAKE |
BEFORE 10-1/; 2-4 AND 17-/18
BEFORE 10-]2 CONTMETS 2-3, Cy Y o
2-5.2-7 AnD 2-4,2-6,2-8 ARE ay »
ViALAPPING CONTACTS To PRE-
VENT OPENING OF BRIDGE DUR-
mG TRANS (Tr00v UNIT NO./ UMITE No. =

(s o905 7%\ o Woli)
®iF LESS THANV 5 EXPLORIN G
co/ls PRE USED, COMNECT
THE BLANK STUDS TO OME
or THE llPlﬂle‘ €CoILS
1€ DOT-

|
|
|
!
AS /ND/CATED 8Y TV, - |
TED JUMPERS. | m
|
|

co/Ls

U}

r) EXFPLOR/ING —O0

. 0| G S REAN

@ ON AL DRAWINGS WNERE THES vk Ls oo
TERMN #4. BLOCK /5 SHOWN THE ITod [:,"Hr’—;, TEMP. inDicaTon 2oV
COLOR Cont o7 EXPLORING COILS NS 5 EXPL. coi. Tyrr
A5 SHOwN HERE IS T0 BE INOI- sal TTTTTTT AEANG COMPLETE LERD COMIR
3 ~ Fog 5
"ATED Eat Sl A N e Cormmon 1nnicRTOR

1 Broex

Flg. 3

Wiring Diagram with One Indicator fordSeveral Machines and Separate Type W Selector
Switches for Each Machine, for Approximaté Lead Resistance Compensation.
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Fig. 6
Bridge Box for All Exploring Coll Temperature
Indicators.
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