


Protective sleeve N=None, P=Fitted

SLS190/...../..... Y2 Ry S
C = compact J L Cable 1 = 1Tm, 10 = 10m
~———— Sealing 50 = IP50, 66 = IP66

ORDERING CODES
Electrical stroke
Shaft L = long,
DIMENSIONS AND SELF ALIGNING BEARING MOUNTING
MOUNTING OPTIONS
D fully retracted + 2 adjustment
B max i
‘ 21905 Oy -
oo @
@=_ 3§ )
7 I Z6.35‘
J3 core cablel19/0.15 Rod end bearing hole  7757|I— 15 12°M5
25.00/5.15 both ends ~ min M 0.5 min angle of
—— misalignment
E
1224.00
— I-

8| OO
7ol |

i
/ !

Bearing
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Penny+Giles - one of the world’s major suppliers of measurement and control sensors

throttle pedal position
gear select position indication
hydraulic reservoir level

front and rear suspension movement

_ o
e ;_-;,._.____ throttle actuator position

£ NES

.IET!!

- T

steering angle position

gearbox actuator position

- clutch pedal position

clutch actuator position

brake balance measurement

brake pad/disc wear indication
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LVDT DisPLACEMENT TRANSDUQ

The Penny+Giles high performance ratiometric LVDTs benefit
from our extensive experience in fly-by-wire control systems for
flight critical aerospace applications. Using high integrity coil,
screen and connection assemblies, combined with welded and
vacuum brazed stainless steel construction, these LVDTs can be
supplied in a range of shaft and body configurations to suit
clutch, gearbox, engine and brake applications.

Features Benefits

* No contact between the sensing elements * Virtually infinite life and fast dynamic response
* Infinite resolution * All displacement will be sensed
* Small transducer body length to stroke ratio * Minimal operational footprint and weight

* Welded and vacuum brazed stainless steel construction
* Sealed to IP66
* Maximum reliability in hostile environments
* Temperature range -55 to +200°C

* High integrity coil, screen and connection assemblies

» Screened and sheathed interface cable * High performance in electrically noisy environments

» Temperature error less than 35ppm/°C * Maximises system accuracy



AF 11 Twor

The AF111 range of high accuracy LVDT displacement transducers have been
designed primarily for use in the ratiometric configuration and have a compact
size, with stroke lengths from 5mm to 150mm. Suitable for clamp mounting, the
AF111 range has a threaded, unguided core assembly to simplify installation.
Suited to numerous applications, such as vehicle research, and test rigs.
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PERFORMANCE

Electrical stroke E mm
+

Input voltage and frequency

Insulation resistance

Operational temperature °C

Storage temperature °C

Vibration

Environmental protection

Electrical output R proportional
to position

Electrical output R at extremes
from null +1% total stroke
+% total stroke

Secondary coil output voltage

Non-linearity

Input impedance
Load resistance (per coil)

Temperature error maximum
% total stroke/°C

OUTPUT SCHEMATIC

Ratiometric configuration

DIMENSIONS

Note: drawings not to scale

Electrical stroke E mm
Mechanical stroke M

(non captive shaft) mm
Dimension B mm
Dimension C mm
Weight (maximum) g

AVAILABILITY

ORDERING CODE

ELECTRICAL CONNECTIONS

5 15 25 50 75 100 125 150

2.5 7.5 12.5 25.0 375 50.0 62.5 75.0

1 to TOVRMS at 400Hz to 12.5kHz (sinewave)

Greater than T00MQ ot 500Vdc

-351t0 +125

-551t0 +135

RTCA/DO - 160C, Section 8, Fig 8 - 1 Curve C (Random), 10 - 2000Hz, 4.12g rms

RTCA/DO - 160C, Section 8, Fig 8 - 3 Curve L (Sine), 10 - 2000Hz, 3g rms

IP66
_ Va-Vb
C Va+ Vb

0.3 0.3 0.4 0.4 0.6 0.6 0.6 0.6
0.25 0.25 0.25 0.25 0.25 0.125 0.125 0.125
3.3VRMS maximum

Greater than 300Q

Greater than 50kQ (non reactive)

0.0072 0.0012 0.0012 0.0018 0.0018 0.0035 0.0030 0.0030

_Va-Vb
Va+Vb

+Ve

Refract le———¢——— Extend
|
1
1
I
I

' = =

Total electrical
stroke

Dimension C (mid stroke)

Dimension B

Thread M3 - 0.5
15.0 min long

et Ny

18 max

814 max

5 flying leads 24AWG,

| e
(screen not connected to case) Retracted  Electrical stroke E Extended
5 15 25 50 75 100 125 150
9 19 29 54 79 104 129 154
55 65 80 105 150 175 215 240
75 90 110 147.5 205 242.5 295 3325
45 50 55 67 90 100 120 140
Normally available from stock
AF111y.....
Electrical stroke (total) mm T

See AF145 page 15
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PERFORMANCE

Electrical stroke E mm
+

Input voltage and frequency

Insulation resistance

Operational temperature °C

Storage temperature °C

Vibration

Environmental protection

Electrical output R proportional
to position

Electrical output R at extremes
from null +1% total stroke
+% total stroke
Secondary coil output voltage
Input impedance

Non-linearity

Load resistance (per coil)

Temperature error maximum
% total stroke/°C

OUTPUT SCHEMATIC

DIMENSIONS

Note: drawings not to scale

Electrical stroke E mm
Mechanical stroke M mm
(non captive shaft)

Dimension C retracted mm
Weight (maximum) g

AVAILABILITY

ORDERING CODE

ELECTRICAL CONNECTIONS

5 flying leads 24AWG, screened and
sleeved 500mm long

The AF145 range of high accuracy LVDT displacement transducers have been
designed primarily for use in the ratiometric configuration, and have a compact
size, with stroke lengths from 5mm to 150mm. The AF145 has self-aligning rod
end bearing mounting, with an outer sliding sleeve which protects the movable
core whilst enhancing the rigidity of the transducer during operation. Suited to
harsh automotive and industrial environments.

5 15 25 50 75 100 125 150

2.5 7.5 12.5 25.0 37.5 50.0 62.5 75.0

1 to TOVRMS at 400Hz to 12.5kz (sinewave)

Greater than TOOMQ at 500Vdc

-35to +125

-55to +135

RTCA/DO - 160C, Section 8, Fig 8 - 1 Curve C (Random), 10 - 2000Hz, 4.12g rms
RTCA/DO - 160C, Section 8, Fig 8 - 3 Curve L (Sine), 10 - 2000Hz, 3g rms

IP66

R — Va - Vb
Va + Vb

0.3 0.3 0.4 0.4 0.6 0.6 0.6 0.6
0.25 0.25 0.25 0.25 0.25 0.125 0.125 0.125
3.3VRMS maximum

Greater than 300Q

Greater than 50kQ (non reactive)

0.0012 0.0012 0.0012 0.0020 0.0020 0.0030 0.0030 0.0030

See AF111 page 14

| Dimension C (retracted) el = Eaonces

6.00 typ

Removable sleeve
214.50/14.15

 E— . 5)--1-:1®)

5 flying leads 24AWG,

Spring lead screened and sleeved 110 54 987/5.063

support 500mm long both ends
(screen not connected to case)

16.00 typ

8.00typ 1.0 adjustment |-

STOP

5 15 25 50 75 100 125 150
9 19 29 54 79 104 129 154

100 110 125 150 195 220 260 285
65 80 90 115 155 175 200 220

Normally available from stock

AF145;.....

Electrical stroke (total) mm T

Phasing notes
| With blue and black leads common, the

Ye"""“(E creenQ je'“e output on the yellow lead will be in-phase

with the red lead (input) as the shaft
Retract edend | retracts from the null position.

Output  Output
Vb Va

Input

Black Red

15
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PERFORMANCE

Electrical stroke E mm
&3

Input voltage and frequency

Insulation resistance

Operational temperature °C

Environmental protection

Electrical output R proportional
to position

Electrical output R at extremes
from null +1% total stroke

+% total stroke

Ratiometric sensitivity per mm=3%

Non-linearity

Summed output voltage
(Va+Vb)
Total stroke ratio

+*20%

Input impedance
Load resistance (per coil)

Temperature error maximum
% total stroke/°C

OUTPUT SCHEMATIC

AVAILABILITY

ORDERING CODE

DIMENSIONS

Note: drawings not to scale

Electrical stroke E mm
Mechanical stroke M mm
(non captive shaft)

Weight (maximum) g

This specially developed ac LVDT is an example of our capability in producing an
extremely compact size (8mm diameter) with a minimal footprint (20mm stroke
within a 44mm body length). This LVDT is also suitable for continuous operation at
temperatures up to +200°C and is ideally suited for use in clutch position and brake
caliper position measurement in the premier classes of motor sport. For optimum
performance this LVDT is designed to operate in the ratiometric configuration.

20

10

3VRMS at 5kHz (sinewave)
Greater than 20MQ at 500Vdc
-55 to +200

IP66

Va - Vb

R =
Va + Vb

0.441
1
0.0441

0.7V/V

0.882

Greater than 150Q

Greater than 50kQ (non reactive)

0.0030

Ratiometric configuration ac output schematic

R=VYa- Vb
- VRMS
Va + Vb Va+ Vb

T Ve /

: : 73 NS

1 1

1 1

Retract ; i Extend

1 1

1 1

1 1

1 1 Retract Extend
! + +

H = -10.00 © 0 +10.00
‘ Total electrical Ry
' stroke

Please consult our sales office for details

Please consult our sales office for details

64.00

44.00

Thread M3 - 0.5
15.0 min long

25.60/5.50

— 27.95/8.05

5 flying leads 28AWG

screened and sleeved
= 1 metre min long

(screen not connected)

23.94

Retracted  Electrical stroke E Extended

20
22

47 (15g for sensor and core only)
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PERFORMANCE

Electrical stroke E

I+

Input voltage and frequency
Insulation resistance

Operational temperature °C
Storage temperature °C
Environmental protection

Electrical output R proportional
to position

Electrical output R at extremes
from null +1% total stroke

Non-linearity +% total stroke
Ratiometric sensitivity per mm

Summed output voltage
(Va+Vb)

Input impedance

+*20%

Load resistance (per coil)

Temperature error maximum
% total stroke/°C

OUTPUT SCHEMATIC

AVAILABILITY

ORDERING CODE

DIMENSIONS

Note: drawings not to scale

Electrical stroke E mm
Mechanical stroke M mm
(non captive shaft)

Dimension C retracted mm
Weight (maximum) g

ELECTRICAL CONNECTIONS SPECIAL 98mm

This high accuracy LVDT displacement transducer has been designed for use in
the ratiometric configuration and has a compact size, with stroke lengths from
25mm to 75mm. This design has self-aligning rod end bearing mounting and
features an outer sliding sleeve which protects the movable core whilst
enhancing the rigidity of the transducer during operation. Suited to suspension
and throttle position feedback applications in premier classes of motorsport.

25 50 75
12.5 25.0 37.5
3VRMS at 2.5kHz (sinewave)
Greater than 20MQ at 500Vdc
-30to +130
-55to +135
IP66
_ Va-Vb
" Va+ Vb

05 05 05
05 05 05
0.04 0.02 0.0133

0.641 0.872 0.761
Greater than 200Q

Greater than 50kQ (non reactive)

0.0030

See @8mm Special LVDT output schematic, page 16

Please consult our sales office for details

D45371/.....
Electrical stroke (total) mm
Dimension C (retracted) Retracted ~ E Extended
SO0, . g
6.0 typ S Removable sleeve
4‘ = £11.00

A

1\
Spring lead
support

5 flying leads 26AWG
spec 55 sleeved 500 long

I

Hole 23.012/3.000
both

ends  [s7or|

25 50 75
27 52 77

115 135 180
42 52 68

5 flying leads 28AWG, screened
and sleeved 1000mm long

SPECIAL @11mm

5 flying leads 26AWG, screened
and sleeved 500mm long

Output

Output

Ratiometric connection
configuration

Phasing notes

With blue and black leads
common, the output on the
yellow lead will be in-phase with
the red lead (input) as the shaft
retracts from the null position.

17
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ROTARY POTENTIOMETERS

Penny+Giles high durability potentiometer track technology
provides virtually infinite resolution, low electrical noise and
high stability under extremes of temperature, humidity, vibration
and shock over a long operating life.

These potentiometers are ideally suited and race proven in
providing data acquisition systems with clean, robust signals for
throttle angle, steering angle and gear select position indication.

Features Benefits

¢ Corrosion resistant stainless steel shaft . Accurate drnve“I:cuiion in hostile environments
* Duplex shaft bearing support * Optimum performance under vibration
¢ Choice of shaft attachments * Interchangeable with existing installations

* Hybrid and conductive plastic tracks * Stable output signal over a long life

* Electrical angles from 10° to 350° * Maximum sensitivity in all applications
* Rugged mechanical design * Operation in high shock and vibration environments
* Sealing to IP68 (SRS280) * Operation in hostile environments
° Rapid despatch of any option (SRS280) * Eliminates customer inventory

* CE Approved (SRS280) * Confidence in EMC performance

18



SRS280

PERFORMANCE
Electrical angle +2
Resistance +20% Q
Hysteresis (repeatability)
Accuracy
Power dissipation at 20°C w
Applied voltage maximum Vdc
Resolution
Output smoothness
Insulation resistance
Operating mode
Wiper circuit impedance
Mechanical angle
Mounting
Operating torque maximum
unsealed shaft IP50 gm cm
sealed shaft IP66 gm cm
Shaft velocity maximum °/sec
Weight g
Phasing
Life unsealed shaft IP50
sealed shaft IP66
Dither life
Operational temperature °C
Vibration
Shock

CIRCUIT
RECOMMENDATION

OPTIONS
Electrical angle
Shaft style
Shaft sealing
Cable length

AVAILABILITY

ORDERING CODES

DIMENSIONS

Note: drawings not to scale

ELECTRICAL CONNECTIONS

See page 20

The SRS280 sealed rotary sensor has been specially developed to meet the
harsh operating requirements of automotive and motorsport position sensing
applications. Innovative design features provide maximum performance under
extremes of temperature, humidity, vibration and shock. The SRS280 is
completely interchangeable with similar devices already in service using the
standard 38mm fixing centres format.

10 to 350 in 10° steps

14.3 per degree

< 0.03

< 1 degree (e.g. £0.3% over 330°, £1% over 100°)
0.003 W per angular degree

0.2 per angular degree

Virtually infinite

To MIL-R-39023 grade C 0.1%

Greater than TOOMQ at 500Vdc

Voltage divider only - see Circuit Recommendation below
Minimum of 0.5MQ

360, continuous

Use 2 x M4 socket head cap screws and M4 washer - maximum tightening torque 2Nm

100

120

3000

32 (cable option A), 64 (cable option B)

When shaft flat or shaft ident mark is in line with cable exit, wiper is at mid travel
Exceeds 20 million operations (10 x10¢ cycles) of =75°

20 million operations (10 x10¢ cycles) of =75°

200 million operations (100 x 10¢cycles) of £3°, 60Hz

-40 to +130 (continuous)

RTCA-DO160D, 10Hz to 2000Hz (random), 12.61g rms - all axes
Survival to 2500g - all axes

The SRS280 range of potentiometers feature a high wiper contact resistance, therefore operational

checks should be carried out only in the voltage divider mode. These potentiometers should be
used only as voltage dividers, with a minimum wiper circuit impedance of 100 x track resistance
or 0.5MQ (whichever is greater). Operation with wiper circuits of lower impedance will degrade

the output smoothness and affect the linearity.

Can be supplied from 10° to 350° in 10° steps
D or sprung shaft

IP50 or IP68

0.5m or 2m

All configurations can be supplied within five days from the factory

SRS280/...../ e /eeeee /e

T— Cable A =0.5m,B =2m

Ii Shaft sealing 50 = IP50

68 = IP68
Shaft options

248.00 4,500

4450
17.20 | 1430 shaitflal | —| =
D
2 shaft
2075

snan | a6.000
optons | 5987
Sprung 222

Electrical angle
Shaft style D = D shaft
S = Sprung shaft

Flats

St
I

Shaft Ident

|

Ears
320 flange

o
3 core cable 19/0.15 Stainless steel Pre-sprung |
\ inserts 0.75 thick | |thickness 10310315
]
Mating diive, L
sprung ver

sion —
14.65 P J3.00H1

19
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RCPTT1/25

PERFORMANCE

Electrical angle +1 @
Resistance =10% kQ
Independent linearity *%
Power dissipation at 20°C w

Dielectric strength Vrms
Applied voltage - maximum Vdc
Resolution

Output smoothness

Insulation resistance

Phasing between tracks +1°

Operating mode

Maximum wiper current mA
Mechanical angle S
Starting torque - maximum gm cm
Shaft run out - TIR mm
Lateral run out - TIR mm
Pilot run out - TIR mm

Shaft end play - maximum mm

Weight g
Life

Operational temperature °C
CIRCUIT

RECOMMENDATION

OPTIONS
Electrical angle
Resistance

Single gang output
Mounting

AVAILABILITY

ORDERING CODE

DIMENSIONS

Note: drawings not fo scale

ELECTRICAL CONNECTIONS

This specially developed RCP11 has dual electrical output and facilitates low
electrical noise and virtually infinite resolution over exceptionally long operating
life under extreme operating conditions. This potentiometer is ideally suited and
race proven in providing data acquisition systems with clean, robust signals for
gear select position indication.

350

1

0.25

1.5

750

38

Virtually infinite

To MIL-R-39023 grade C 0.1%
Greater than T00MQ at 500Vdc
at 50% applied voltage

Voltage divider only - see Circuit Recommendation below
10

360 continuous

16

0.025

0.051

0.025

0.076

25

Greater than 50 million rotations
-65 1o +130

The RCP11 range of potentiometers feature a high wiper contact resistance, therefore operational
checks should be carried out only in the voltage divider mode. These potentiometers should be
used only as voltage dividers, with a minimum wiper circuit impedance of 100 x track resistance
or 0.5MQ (whichever is greater). Operation with wiper circuits of lower impedance will degrade
the output smoothness and affect the linearity.

Non standard angles can be specified
Non standard resistance values can be specified
Single gang output only can be specified

Custom mounting configurations can be specified

Please consult our sales office for details

RCP11/2S D150397

(
I

19.5max ' 16.1/15.1

—Hea.1623.174

219.2/19.1
221.5/21.45

26.98/26.89 Dia

6.4/6.6_

L Al inmm
General tolerance +0.127mm applies.
SK54193-1

SRS280 RCP11/2S
Viewed on shaft 3 core cable: 1 12 6x terminals,
PUR sheathed, @) @2 gold plated
Red cw ElEEs W”h PTFE C\qckwise rotation
insulqted viewed on shaft
19/0.15 10
Yellow / cores (20)
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RVDT DISPLACEMENT TRANSDU

The Penny+Giles rugged, high integrity RVDT displacement transducer
is designed for operation in harsh automotive and motorsport
environments. The design elements employed have evolved from the
technology and experience gained over 40 successful years in the
aerospace/military sensor market, where performance and reliability
under extreme operating conditions are paramount

High accuracy system performance
This ac operated RVDT displacement transducer has been designed
primarily for use in the ‘difference over sum’ (ratiometric)
configuration to provide high system accuracy performance where the
output is virtually unaffected by temperature and supply changes.
Using high integrity coil and rotor designs, combined with a titanium
housing, this RVDT can be supplied with a choice of shaft and

mounting flanges to suit high performance, high
temperature engine control applications. \

Features Benefits

* No contact between the sensing elements * Virtually infinite Ii.fe and fast dynamic response
* Precision low torque bearings * Long trouble free life
¢ Infinite resolution * All displacement will be sensed
* Temperature range -40° to +180°C * Maximum reliability in hostile environments
* High integrity coils, screen and connection assemblies * Maximum reliability in hostile environments

¢ Corrosion resistant stainless steel drive shaft ¢ Accurate drive location in hostile environments

* Rugged mechanical design with titanium housing ¢ Maximum reliability in high shock and
vibration environments
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RV D T ac operaten

PERFORMANCE

Electrical angle o
Mechanical angle >
Input voltage Vrms
Input frequency kHz
Insulation resistance

Resolution

Operational temperature °C

Operating mode

Electrical output R proportional

to position

Electrical output R at +60°

Non-linearity (0 to +50°) +%
(£50° to +60°) *%

Input impedance

Load resistance (per coil)

Phasing
Temperature error ppm/°C
Weight (maximum) g

OPTIONS
Mounting

ORDERING CODE

OUTPUT SCHEMATICS

DIMENSIONS

Note: drawings not to scale

Suggested driving
slot for shaft

8.00 min

e

3.00/3.06

ELECTRICAL CONNECTIONS

6 flying leads 26 AWG,
sleeved 500mm long

+60 (120 total)
360 continuous
3
2
Greater than 50MQ at 250Vdc
Virtually infinite
-40 to +180
Ratiometric
R — Va Vb
Va +Vb
+0.504
1
2
Greater than 150Q at 2kHz
Greater than 100kQ

With black, white and yellow leads common, the output on blue and green leads shall be in

anti-phase with the red input for all shaft positions

Please consult the factory for details

85

Custom mounting configurations can be specified

RVDT D45600

Output Vs angle

orp ratio YAV _g
Va+ Vb

+.504

Anti clockwise rotation
viewed on arrow A

-60°

Individual output voltage schematic

+VRMS

15.00 min

Flying leads spec 55
26AWG, sleeved,

TN\ .~ 500 long

g AH

PHASING NOTE
When ident mark on shaftis &)
in line with cable exit
instrument is at mid range

200

_—see note

\ROSln

4 places

Electr
50° ang|
Clockwise rotation -60° N +60°
viewed on arrow A N2
504
Displacement
RVDT D45600 Alternative mounting styles
2 53.00 22.00 1270
Four holes tapped
2 slots 4.50 wide 2.00 M3-0.5x3mm deep
P (0RO 0] 0n 43.00 PCD 240l[] equispaced on

27.90/28.00 PCD

23660
63330

With indent dot on end of shaft

inline with dot on ront case. T

instrument s at 0° approximately [J\\
Il

Shaft detail
(enlarged)

Primary

Red Yellow Green White  Bite Black
(secondary 1) (secondary 2)
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Penny+Giles - one of the world’s major suppliers of measurement and control sensors

throttle pedal position

gear select position indication

hydraulic reservoir level

front and rear suspension movement
&

S ifi
T throttle actuator position

. .r_;; -
O N
ey steering angle position

‘!! !l I gearbox actuator position

HI-:E!I

T

clutch pedal position

clutch actuator position

brake balance measurement

brake pad/disc wear indication
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www.pennyandgiles.com

Penny & Giles

Position sensors and joysticks for
commercial and industrial
applications.

15 Airfield Road
Christchurch

Dorset BH23 3TG

United Kingdom

+44 (0) 1202 409409
+44 (0) 1202 409475 Fax
sales@pennyandgiles.com

36 Nine Mile Point Industrial Estate
Cwmfelinfach

Gwent NP11 7HZ

United Kingdom

+44 (0) 1495 202000

+44 (0) 1495 202006 Fax
sales@pennyandgiles.com

5875 Obispo Avenue

Long Beach CA 90805

USA

+1 562 531 6500

+1 562 531 4020 Fax
us.sales@pennyandgiles.com

Straussenlettenstr. 7b
85053 Ingolstadt,
Germany

+49 (0) 841 61000
+49 (0) 841 61300 Fax
info@penny-giles.de

The information contained in this
brochure on product applications should
be used by customers for guidance only.
Penny+Giles Controls Ltd makes no
warranty or representation in respect of
product fitness or suitability for any
particular design application,
environment, or otherwise, except as may
subsequently be agreed in a contract for
the sale and purchase of products.
Customer’s should therefore satisfy
themselves of the actual performance
requirements and subsequently the
products suitability for any particular
design application and the environment
in which the product is to be used.

Continual research and development
may require change to products and
specification without prior notification.
All frademarks acknowledged.

© Penny+Giles Controls Lid 2006
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