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TEMPERATURE INDICATORS 

FOR USE WITH 

RESISTANCE THERMOMETERS 

RATIOMETER TYPE 

The resultant indication of a ratiometer movement whenused in conjunction 
with a suitably varying resistance suchasa Resistance Thermometer is given 
by the ratio of the currents passing through two adjacent coils pivoted in 
permanent but unequal magnetic fields, The coils and varying resistance are 
connected in a bridge circuit that forms the basis of the ratiometer. 

— > 

Rs 

Thermometer 

For temperature measurement the circuit is so arranged that the current 
in one winding of the coil remains comparitively constant, whilst in the other 
it is varied by changes in the resistance of the sensing Resistance Therm- 
ometer, Alternatively the current in both windings may be varied so that the 
torques developed by the coil windings are inopposition. In both arrangements 

the temperature range to be covered by a particular indicator determines 
which of the two circuits is used. 

The indicator is designed to operate from the standard 24V d.c aircraft 
supply and as the resultant indication is afunction of the ratio of the currents 
in a ratiometer, the accuracy of the indicator is substantially independent of 
normal supply voltage variations (20 = 29V d.c). 

Indicators are marked “P.T Law” or “Ni Law” to show whether they have 
been calibrated for use with platinum or nickel element resistance thermo= 

meters,
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TEMPERATURE INDICATORS 

RATIOMETER TYPE 

Ratiometer Temperature indicators are fitted with a pointer return unit to 
return the pointer off scale and lock it in that position when unenergised. 

A special version of ratiometer (model $94) is available for use on 115v 
400 c/s supply. 

Ratiometer type Temperature Indicators are normally compensated for a 
total indicator-bulb resistance of 0.4 ohm maximum: this corresponds to a 
length of 20 feet for the 2-core leads listed in Section 19. For longer runs the 
3-wire method of connection should be used. 

Preferred ranges are shown on Page 5/15, 

Mode! § 149 Form | 

Typical Presentation 

Model S 63 Form 5 

Typical Presentation 

Model § 63 Form 4 

Typical Presentation 
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WIRING DIAGRAMS FOR 

RATIOMETER - TEMPERATURE - INDICATORS 

| INDICATOR 

i} 

\ of 
| 5v | 

2 or B ! 

Resistance 

Thermometer 

@ 

L_| | 

SHORT RUN SYSTEM Total lead resistance not to exceed O-4 ohms. 

(Se ee ee ee ee “4 
a » ob hen fitted _ INDICATOR C—O ora 

| l 5V | 

Supply : 2orB ! 

| Le es, ee Gee, oe S| mill 

—_l| 

Resistance 
a (7) se 7 Thermometer 

Paired cables equal fe a LJ 
resistance | ohm each max. Paired cables 

equal resistance 

O-2 ohms each max. 

LONG RUN SYSTEM 

ALTERNATIVE TERMINAL MARKINGS 

MODEL ie R- R MODEL + R- R 

© 62.3 1 2 3 $453.4 1 2 3 

» 62.5 3 1 2 $453.5 3 1 2 

S 63.4 1 2 3 $454.1 A Cc B 

5. 63.5 3 1 2 5483.1 3 5 6 

5149.1 A Cc B 5483.1 Cc D E 

5/4 



WIRING DIAGRAMS FOR 

DUAL-MOVEMENT TEMPERATURE 

INDICATORS 

Max Lead resistance Max Lead resistance 

= 0-4 ohms twin O:4 ohms twin 

RI R2 

ee INDICATOR 

@] Junctions + FS [@ @] junctions 
if required if required 

| inal - 
Supply 

Resistance H Resistance 
Thermometer Thermometer 

1 ~ [oape when fied 
+ loraA 

SHORT RUN SYSTEM \ ee _— 1 

L----_____- 4 

INDICATOR 

R, R2 

OR— R-G 

etonte Paired cables 

t __f > equal resistance ae + Paired cables ped 

| See sa ea "mar eck | } 

IC} : JUNCTION =—— $] 

_L~--], Paired cables : Paired cables _ 

‘ ‘wequal resistonce equal resistance~.¢° 
O:2 ohms each Supply OZ =e each>4 _. 

C nu [ ] 

I 
1 

eon: wasn SYSTEM 

ALTERNATIVE TERMINAL MARKINGS 

SPEC LEFT HAND SCALE RIGHT HAND SCALE 

NUMBER | + R- R, | + | R- Ry 

$127.5 6 4 2 | 5 3 1 
5127.5 D F E A G B 
5216.1 A B C D E F 
5455.5 6 4 2 5 3 1 
5484,1 3 a 5 6 7 8 
5484.1 Cc D E RF G H 

| 

Ml
 

ww
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WIRING DIAGRAMS FOR 

MULTI-MOVEMENT TEMPERATURE 

WIRING DIAGRAMS FOR MODEL $214. 

INDICATORS 

Junction if required 

INDICATOR 

Junction if required 
nie E — 

Supply & : el 

\ o- 1d 
\ mg F — 

a Max. Lead Max. Lead 
resistance resistance 

=0- 4 ohms =O-4ohms 
[ ) Twin Twin [ ] 

Resistance Resistance 

Thermometer Junction if required Thermometer 

a Max. Lead resistance a 
O-4 ohms_twin 5 

° + 
Resistance 

INDICATOR | PLUG PIN SHORT RUN SYSTEM Thermometer 

| D.ELF 

2 A.B.C 

3 H. IJ. 

| 

INDICATOR 

I 
! 

Supply ---| Paired cables 
t vequal resistance 

T"| lohm max. each _ Paired cables 
. __} equal resistance 

H | ohm. each. 

—_ Junction , ‘ 
“yT_ [e = tt @ | Junction @ | Junction 

|paired cables _| paired cables _-.| paired cables 
equal R2 at---h ‘| fequal R 2 “__Fequal R 2 
0 2ohms *L__} ‘ber10-2 ohms O-2 ohms 
each max. each mox. each max. 

CJ [ [ ] 

: 

LONG RUN SYSTEM 



WIRING DIAGRAMS FOR 

MULTI-MOVEMENT INDICATORS 

WIRING DIAGRAMS for MODEL $ 181 
@ @ dl e 5 

INDICATOR | 

on 

O O70 90000 OO 

ba
t 

MAX. LEAD RS 
ad <7 1s aos 4 P4 = 0.4 ohms 

1-7 = --4 aor Twin. 

JUNCTIONS 
é if 

Supply REQUIRED 

l 

LJ = = LJ 
RESISTANCE THERMOMETER 

SHORT RUN SYSTEM 

INDICATOR 

® 6 | 9 (0 00%0 G40 

PAIRED CABLES EQUAL 
7 ach ap <]__[ RESISTANCE ohm 

on . 7 EACH Max. 

JUNCTIONS 
|] {e ee le« | 

dewly asl ma 1-1, PAIRED CABLES 
sn Yo dé ee “L_|" EQUAL RESI 

Supply O.2 ohms each Max. 
, L i ] ] ae | 

i) 

L__j L__J L__J =a 

& & @ 
LONG RUN SYSTEM 

M
A
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TEMPERATURE INDICATORS FOR USE WITH THERMOCOUPLES 

These indicators are basically millivoltmeters calibrated to indicate the hot 
junction temperature of a thermocouple. 

Compensating leads, normally of the same materials as the thermocouple, 

transfer the cold junction to the instrument there an internal cold junction 
compensator is effective over an ambient temperature range of -40°C to 
+ 70%, 

Indicators are calibrated for a definite external resistance value which 
should include the thermocouple as well as the compensating leads. It is 
usual for the total circuit resistance to be adjusted to the correct value by 
means of a Compensating Lead Adjustment Spool (Section 26), 

Dial Presentation White marks on black background (Standard) 
Black markings on white background. 
Fluorescent markings on black background, 

Indicator Terminals Screw terminals with captive washers are fitted as 
standard. Sizes may be either No. 4BA or No.6 UNC as required, 

The list on pages 5/11 and 12 refer to minimum temperature ranges and 
external resistance values for minimum temperature ranges, Indicators with 
higher temperature ranges can be offered with greater external resistance 

values, for example, 564.5 = 0.1000°C (Ni.Chr/Ni.Al 30 ohms ext. 

Preferred ranges are shown 
on Page 5/15. 

Model § 196 Form lj 

Typical Presentation a tap} 

Model S 64 Form 3 
Model S 218 Form 5 

Typical Presentation 
Typical Presentation 
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MODELS § 196, $218, $452 AND S 485 

These indicators are all intended for use with Nickel/Chromium v Nickel/ 

Aluminium Thermocouples or the Encomp system described in Section 17%. 

They differ from the normal types of J.P. or T.G.T. Indicator in that they 
have preferred temperature bands enabling certain temperatures to be 

measured with greater accuracy. 

The preferred bands are intended to cover the critical operating tempera-~ 
tures of jet engines and each indicator is set up at a specified temperature 

within its band. 

For general use standard indicators are offered with the preferred bands 
and set-up points indicated in Table l. 

Table 1 

Model Total Temp. Set-Up Preferred Accuracy Within 
Range Point Band Preferred Band 

5196 60=800°C 500°C 300-700°C & 15°C 
5196 60-1000°C 600°C 400-800°C £15°C 
3196 60-1000°C 700°C 500-900°C +15°C 
5218/484/552 60=-800°C 500°C 300*700°C + LOC 
S$218/ 484/552 60=-1000°C 600°C 400-800°C + 10°C 
5218/ 484/552 60-1000°C 700°C 500=900°C + 10°C 

If a higher degree of accuracy is required this can be achieved by limiting 
the band width and by setting up the indicator at a chosen temperature within 
the critical range of the engine. Generally the best accuracy is required at 
maximum take-off temperature and this is used as the set-point but any 
other temperature, preferably over the upper half of the band, may be 
selected. 

The accurate band can be placed anywhere within the range of the indicator 
provided that its top end is not above 90% of the maximum scale value, 

Table 2 shows the improved accuracy limits obtainable by these special 
measures but as they also require the greatest possible care and attention 
in assembly, selection and calibration it is necessary to impose a surcharge. 

Table 2 

Model Maximum Accuracy Total Temperature 
Band Width Ranges 

5196 160°C + 5°C 60-700°C 

60=800°C 
$218/452/485 TvO"C +4°C cre 

5/9



aTeos puey iysTyY ezIs 
eTeos puey ier] 8ZzIS 

S8PS 
oSPS 
8T%éS 
96TS 

PIS H
t
M
 

H
n
 
H
H
 

+, 
N
N
T
A
N
N
A
N
A
 

SSUIYICIN [CUTWIIaT, aAT}eUTAaITYy 
SONINUVAW TIVNIN ASL 

Q31114 N3HM SdAV 4 | 

_ 

sajdnosounlayy dwosug ro wunturunyy /TayoIN A UINTUIOTYD/TaxOIN ) + 

sajtdnosouzayy uejueisuog A taddon - , 

(uur pL) (wm €ZT) “suriyary 
PLET “eT OV ZO QT OT/¢ aed aag SuIYO CZ 3.002 ul 6°Z a OFZ Ul €8'F Terfaquy YT 'aseo JuoIJ arenbs ut Z I Sars 

(3 ges) _ suryo g *0,0GE | (Wu oF) (arm 1g) B2TS 0} TeTTUITS (SssaTasueyq) 
BETT "Sey ZO 61 "O'S" JO Het suIyo oZ +3008 UI 9L°T 200T UT GLT's aseo altjayeq paplaTys “yt y*s edaeq S BLES 

(3 2a) (uu 8TT) (aw $9) 8128 O1 IeTTUNTS ssajasuey7 
BRETT "EaEV 20 LT O1/¢g a#ed aag suyo o% 3,00L | ur sz9'F o0bZ ur g*€ aseo ayTayeq paprarys *q*y*s eare4q S 2ces 

(3 Zep) (wu BTT) (aw $9) “TRIP UTOTIETT 
LLL eq ev ZO LT OT/S ated aag SuIYyO CZ 3.002 | ul gzo"F o0FE ut g°e ase aitTayxeq paprarys *q*y*s edaeq S 812s 

(3 698) (urut ZL) (mur E0T) “TRIP WIONeTI 
TL6 Seavey ZO ET O1/S aded aag suIyo GZ 3.002 Ul Tez oOFZ Ul GO"F | (paTeas) aseo Jaajs ssajaBsueyy etp ut Z T 961s 

(3 ses) _ suTyo g *O0GE | (uu gp) (uur 64) 
Pel “em ey ZO 1% “O'S JO Met suryo ¢Z +9.008 UT OL T o00T Ul Ts aSeo aTTTaHeQ papyatys “q's adzey S g2ts 

(7 11S) _ suryo g *O,0G6 | (uu 1g) (Wor #9) 
SLL “EAEV ZO QI "a°S* a JO We+ SuIyo GZ +9.008 ul ¢Z°Z o00T ul TG"Z aseo aylyayeq papratys ‘q*y"s adaeq ¢ 9S 

(3ocz) | SuIyo B #9068 | (wUuI TF) (wu zc) 
169 *eaey ZO 6 “OSA JO 2x SUIyO CZ +9008 UT 9°T 006 ul £0" ased ajijayeq paplaTys "gq" y's Trews E POS 

FON 
‘dW aL NIW AONYY aA IONY 

SNOLLOANNOO HOA ‘SAY ‘IWAL | HLONAI a1vos HLdgaa 
‘aa WOM LOA LHOIFM ROVUNDOV “LXa XV “NTI a1vos VNIINON aSVO NOLLAIMOSaa WHOA akc lace) iy 

SATHNOOOWNAAHL HLIM ISN YOS SYOLVOTONI FYOLVaeddWad 

5
/
1
0



This file was downloaded 
from the RTFM Library.

Link: www.scottbouch.com/rtfm

Please see site for usage terms,
and more aircraft documents.

https://www.scottbouch.com/rtfm

