Temperature Indicators

SECTION 5
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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 suchas a 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,

T >

R’
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 in opposition. 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 S94) 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 leadslisted in Section 19. For longer runs the
3-wire method of connection should be used.

Preferred ranges are shown on Page 5/15,

Model S 149 Form [
Typical Presentation

Model S 63 Form 5

Typical Presentation

Model S 63 Form 4
Typical Presentation
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WIRING DIAGRAMS FOR
RATIOMETER - TEMPERATURE - INDICATORS

' INDICATOR

]

I Ezlor/\ :
| 5v 1
: 2 orB :

Resistance
Thermometer

.

L L
SHORT RUN SYSTEM Total lead resistance not o exceed O-4 ohms.
[rmins TR e st =]
e . . hen fitted
- INDICATOR L e e & |
| ! S5v I
Supply : 20rB :
| L e e g s i)
1
Resistance
S . — Thermometer
Paired cables equal 27 1 “f.f: L]
resistance | ohm each max. Paired cables
equal resistance
O-2 ohms each max.
LONG RUN SYSTEM
ALTERNATIVE TERMINAL MARKINGS
MODEL i R~ R MODEL + R- R
S 62,3 1 2 3 S453.4 1 2 3
S 62.9 3 1 2 5453.5 3 1 2
S 63.4 1 2 3 S454.1 A C B
5 63.5 3 1 2 S5483.1 3 5 6
S5149.1 A C B S483.1 C D E
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WIRING DIAGRAMS FOR
DUAL-MOVEMENT TEMPERATURE

INDICATORS
Max Lead resistance Max Lead resistance
=04 ohms twin Q- 4 ohms twin
RI R2
Lol INDICATOR
@] Junctions + Es [® @] junctions
if required if required
| == o
Supply
Resistance ! Resistonce
Thermometer Thermometer
T ™ Longe b oved ]
. | or A
SHORT RUN SYSTEM : <. e S i
Lo J
INDICATOR
Ry Ry
OR- R—0
N Paired cables
¢ __1 -~ equal resistance o + Paired cables i S
o \e‘luhqnl'i rr:sal‘;menac:h-{‘ +---1 i
r‘ j] JUNCTION == I[ 0]
_L .-} Paired cables : Paired cables __
! “-equal resistonce equol resistance-..-
O-2 ohms each Supply Q2 cf:;n:- each~{ ..
C e L ]
I
I
LONG'RUN SYSTEM
ALTERNATIVE TERMINAL MARKINGS
SPEC LEFT HAND SCALE RIGHT HAND SCALE
NUMBER | + R- R, | + | R- R,
S127.5 6 4 2 | 5 3 1
S127,5 D F E A & B
S216.1 A B C D E F
5455.5 6 4 2 5 3 1
S5484,1 3 < ) 6 7 8
S484.1 & D E F G H
I

“
&)
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WIRING DIAGRAMS FOR
MULTI-MOVEMENT TEMPERATURE

WIRINC DIAGRAMS FOR MODEL 5214,

INDICATORS

Junction if required

INDICATOR

Junction if required

o F E —
Supply @ ? HBH
. @ —— &
: = F e
= Max. Lead Max. Lead
resistance resistance
=0 - 4 ohms =0 40hms
[ | Twin Twin [ ]
Resistance Resistance
Thermometer Junction if required Thermometer
T Max. Lead resistance T
O -4 ohms_twin g
- '
Resistance
INDICATOR | PLUG PIN SHORT RUN SYSTEM Thermometer
I D.E.F
2 A B.C
3 H. L4
I
INDICATOR
i
I
|
Supply ---| Paired cables
Ed iequal resistance
[7| ohm max. each . Paired cables
| ) equal resistance
H | ohm. each.
e Junction . ;
T" [{ B— ——[—. ® | Junction ‘]Junchon
|paired cables _ | paired cables _-_| paired cables
iequal R2 .t---L /" "Jequal R2 ] ___fequal R 2
‘O 20hms | __I t--10-2 ohms Q-2 ohms
esach max. each maox. each max.
C—7 [ [ ]

}

LONG RUN SYSTEM




WIRING DIAGRAMS FOR
MULTI-MOYEMENT INDICATORS

WIRING DIAGRAMS for MODEL § 181
L A 4 L 4 ¢ m

INDICATOR

-
O 010 000 & O 0

Ny

MAX. LEAD RS

. g7 b A7 47 T4 =0.4 ohms
= Twin.

i JUNCTIONS

® if
Supply REQUIRED
|

L i L] -
RESISTANCE THERMOMETER

SHORT RUN SYSTEM

INDICATOR

. (+) [oro 00 010 070

PARED CABLES EQUAL

'
'

b I I I T ¢ A ] ¢ RESISTANCE lohm
. T B EACH Max.
JUNCTIONS
= - [ (@ o (o ¢ }
' i 1.1, PaRED CABE%&NCE
S o4l <.} EQUAL RESI
Supply Q.2 ohms each Max.
, L [ ] [ 1 | R |
]
S L LI =
. ° o

LONG RUN SYSTEM

el
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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
4+ 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, S64.5 = 0.1000°C (Ni.Chr/Ni,Al 30 ohms ext.

Preferred ranges are shown
on Page 5/15,

Model S 196 Form | §

Typical Presentation - 1))

Model S 64 Form 3

Model S 218 Form 5

Typical Presentation

Typical Presentation
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MODELS S 196, §218, S452 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 1.

Table 1

Model Total Temp. Set-Up Preferred Accuracy Within

Range Point Band Preferred Band
5196 60-800°C 500°C 300-700°C 157
5196 60-1000°C 600°C 400-800°C +15°C
5196 60-1000°C 700°C 500-900°C +15°C
5218/484/552 60-800°C 500°C 300=700°C F 1lDRE
S5218/484/552 60-1000°C 600°C 400-800°C + 10°C
S218/484/552 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
S196 160°C + 5°C 60-700°C
60=800°C
5218/452/485 170°C + 4°C 60=1000°C
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