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JOYSTICK 
CONTROLLERSFINGER OPERATED

Innovation In Motion





Innovative design
The Penny+ G iles jo ystick range are displacement jo y sticks that pro vide electrical

signals in direct pro po rtio n to  the mo vement o f the  lever. Two  different types o f
sensing techno lo gy are utilised in the finger o pera ted co ntro ller range. 

The JC025, JC030, JC100, JC120 and JC400 mo dels use  lo ng life po tentio meter

tracks with directio nal/ center switching, and the J C2000 mo del uses no n-co ntact Hall

effect senso rs.

Potentiometric sensing

Designed to  interface with an electro nic co ntro ller , the lo ng-life po tentio meter tracks generate analo gue o utputs with

switched reference signals that are pro po rtio nal to  the distance and directio n o ver which the handle ( o r ro cker) is mo ved.

The analo gue o utput can be facto ry co nfigured to  pr o vide signals fo r fault detectio n circuits and a ce nter tap pro vides an

accurate vo ltage reference fo r the center po sitio n o r a zero  po int fo r a bipo lar supply vo ltage. An el ectrically independent

switch o perates with separate co ntacts each side o f  the jo ystick center po sitio n, in each available ax is.  

The key advantages o f this techno lo gy are its linea r o utput and the versatility it derives fro m its si mplicity; it co nsists o f a

carbo n-based po tentio meter track with no  co mplex ci rcuitry o r electro nics, so  it is no t susceptible to  electro magnetic

interference o r magnetic fields.  Ho wever, as a co n tacting device it do es have a lo ng, but finite, lif e and due co nsideratio n

sho uld be g iven to  applicatio ns subject to  high int ensity use o r where high dither o r vibratio n may be  enco untered.

Hall effect sensing

The JC2000 mo del uses no n-co ntact Hall effect senso rs to  pro vide o ne, two  o r

three axes o f precisio n fingertip co ntro l, with dua l independent o utputs in the

sing le and dual axis mo dels fo r built- in redundancy  and increased reliability.

The key advantage o f using Hall effect senso rs is t hat they o ffer very lo ng

life because they have no  co ntacting parts. They al lo w a very co mpact

under-panel depth - as much as half the space o f co mparable

po tentio meter designs. Hall effect jo ysticks are mo re sensitive to

electro magnetic interference, but this has been min imised by using

appro priate shielding and ro bust circuit design fo r  all but the mo st

demanding enviro nments.

JC100 Page 8

¥Single axis joystick
¥Low profile lever with a 

choice of outputs

JC120 Page 10

¥Single axis joystick
¥Lower profile lever with 

a choice of heights, 
outputs and protective 
boot

¥Narrow width

JC400 Analogue Page 12

JC400 Digital Page 15

¥Multi axis joystick
¥Compact, minimal size 

with a wide range of 
mechanical and electrical
options
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JO YSTIC K C O N TRO LLERS
F I N G E R O PE RA T E D

JC2000 Page 22

¥Multi axis contactless 
joystick

¥Compact, minimal 
under-panel depth with 
a wide range of 
mechanical and 
electrical options 















P E R F O R M A N C E

Electrical stroke E mm

Resistance kΩ
Independent linearity ±%

Power dissipation at 20˚C W

Applied voltage maximum  Vdc 

Resolution  

Hysteresis (repeatability)

Operational temperature °C

Output smoothness  

Insulation resistance 

Operating mode  

Wiper circuit impedance  

Operating force maximum kgf

Life at 250mm per second

Sealing

Shaft velocity maximum m/s

10  20 

0.4 ±15% 0.8 ±10% 

0.5 0.35

0.2 0.4  

8.9  17.9  

Virtually infinite

Less than 0.01mm

–30 to +100

To MIL-R-39023 grade C 0.1%

Greater than 100MΩ at 500V d.c.

Voltage divider only - see Circuit Recommendations on page 2

Minimum of 100 x track resistance or 0.5MΩ (whichever is greater)

4.0

Typically greater than 20 million operations (10 x 106 cycles)

Internally sealed to IP66 (spring loaded plunger is unsealed, so care must be taken when selecting

for environments which have a risk of particle contamination)

2.5

AVA I L A B I L I T Y  &

O R D E R I N G  C O D E S

Supplied from stock or within five days from the factory

SLS 220/..... /.....

Electrical stroke 

SLS 220

Resistance

SLS 220 linear displacement sensors have a 10mm or 20mm stroke range

with a spring loaded operation and a mounting flange to allow easy

installation. Contained within a high strength Nylatron® housing, this provides

good chemical resistance and low weight. The internal potentiometer

assembly is protected to IP66. Suited to OEM and process monitoring

applications, this new sensor replaces Penny+Giles HLP 220 model.
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M AT E R I A L S

Body

Shaft

D I M E N S I O N S

Electrical stroke E mm

Mechanical stroke M mm

Body length A mm

Shaft extended - B mm

Shaft extended - C mm

Weight approximate g

10  20  

12.5  22.5  

44.4 54.4

43 53

20 30

45 50

Note: Nominal shaft position is fully extended (spring loaded)

E L E C T R I C A L  

C O N N E C T I O N S

3 core cable: PUR sheathed 0.3m long

with PTFE insulated 7/0.125 cores.
stop stop

E

electrical stroke
Red Black

Yellow

Direction of shaft extension�

(spring biased to extension)

mechanical stroke

M
�
�

4.00
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0

ø
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0
Note: Drawings not to scale

SLS 220

Nylatron® MC901 (blue)

Stainless steel
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SLS 320

P E R F O R M A N C E

Electrical stroke  E mm

Resistance ±10% kΩ
Power dissipation at 20˚C W

Electrical stroke  E mm

Resistance ±10% kΩ
Power dissipation at 20˚C W

Independent linearity 

guaranteed ±%

typical ±%

Applied voltage - maximum  Vdc 

Electrical output  

Resolution  

Hysteresis (repeatability) mm

Operational temperature °C

Output smoothness  

Insulation resistance 

Operating mode  

Wiper circuit impedance  

Operating force - maximum

sealed  gf

unsealed gf

Life at 250mm per second

Dither life

Sealing

Shaft seal life 

Shaft velocity - maximum m/s

250  300 350  400  450  500 550  600 650  700 750 800 850 900

10 12 14 16 18 20 22 24 26 28 30 32 34 36

5.0 6.0 7.0 8.0 9.0 10 11 12 13 14 15 16 17 18

950 1000 1050 1100 1150 1200 1250 1300 1350 1400 1450 1500 1550 1600

38 40 42 44 46 48 50 52 54 56 58 60 62 64

19 20 21 22 23 24 25 26 27 28 29 30 31 32

0.15

0.05 

74

Minimum of 0.5% to 99.5% applied volts

Virtually infinite

Less than 0.01

–30 to +100

To MIL-R-39023 grade C 0.1%

Greater than 100MΩ at 500V d.c.

Voltage divider only - see Circuit Recommendations on page 2

Minimum  of 100 x track resistance or 0.5MΩ (whichever is greater)

2000 in horizontal plane (break-out force 5000gf)

1500 in horizontal plane (break-out force 2000gf)

Typically in excess of 100 million operations (50 x 106 cycles) at 25mm stroke length

200 million operations (100 x 106 cycles) at ±0.5mm, 60Hz

IP50 standard - IP66 see options

20 million operations (10 x 106 cycles) - replaceable

10

AVA I L A B I L I T Y Up to 1100mm stroke - All configurations can be supplied within five days from the factory

1150 to 1600mm stroke - All configurations can be supplied within ten days from the factory

O P T I O N S

Compact shaft  

Integral shaft seal - IP 66

Cabled socket

Mounting

Protective sleeve kit

Compact shaft will reduce dimension D by 50mm

Designed to accept integral shaft seal to give IP66 rating

1m or 10m cabled socket assemblies available

Body clamp or flange mounting kits can be supplied 

For all stroke lengths - self aligning bearings only

O R D E R I N G  C O D E S SLS 320/..... /..... K/..... /..... /.....

Electrical stroke 

Resistance

Shaft L = long, C = compact

Accessories (order separately)

Mounting kits

Cabled socket 00 = None

01 = 1m

10 = 10m

Sealing 50 = IP50, 66 = IP66

Body clamp kit - SA59661

Flange kit - SA59660

The SLS 320 range is designed to provide maximum performance benefits

within a body diameter of 32mm, with stroke lengths from 250 to 1600mm.

With a choice of mounting options and accessories, this sensor is ideally suited
to a wide range of heavier duty industrial applications, for medium to long
stroke linear position sensing.

12

Protective sleeve kit - SA200991/MK
†

†

Check with Penny & Glies for correct part number to match stroke and shaft combination



SLS 320

D I M E N S I O N S  A N D

M O U N T I N G  O P T I O N S

Cabled Socket

1 metre long  No. x61-169-001

(Hirschmann No. 933 316-021/1m)

10 metres long No. x61-169-010

(Hirschmann No. 933 316-021/10m)

SELF ALIGNING BEARING MOUNTING

PROTECTIVE SLEEVE OPTION - SA200991/MK

Electrical stroke E mm

Mechanical stroke M mm

Body length B mm

Between centres D  

standard sensor (L) mm

compact shaft sensor (C) mm

Sleeve length F

standard sensor (L) mm

compact shaft sensor (C) mm

Weight approximate (no sleeve)

standard sensor (L) g

compact shaft sensor (C) g

Electrical stroke E mm

Mechanical stroke M mm

Body length B mm

Between centres D  

standard sensor (L) mm

compact shaft sensor (C) mm

Sleeve length F

standard sensor (L) mm

compact shaft sensor (C) mm

Weight approximate (no sleeve)

standard sensor (L) g

compact shaft sensor (C) g 

E L E C T R I C A L  

C O N N E C T I O N S

Right angled, cabled socket 

E series M12 to IEC 60947-5-2 PUR jacket. 

Conforms to DIN/VDE 0660 part 208A2

250 300 350 400 450 500 550 600 650 700 750 800 850 900

255  305 355  405  455 505 555  605 655  705 755 805 855 905

366 416 466 516 601 651 701 751 801 851 901 986 1036 1086

480 530 580 630 710 760 810 860 910 960 1010 1095 1145 1195

430 480 530 580 660 710 760 810 860 910 960 1045 1095 1145

370 420 470 520 605 655 705 755 805 855 905 990 1040 1090

320 370 420 470 555 605 655 705 755 805 855 940 990 1040

590 673 756 839 922 1005 1088 1171 1254 1337 1420 1503 1586 1669

555 638 721 804 887 970 1053 1136 1219 1302 1385 1468 1551 1634

950 1000 1050 1100 1150 1200 1250 1300 1350 1400 1450 1500 1550 1600

955 1005 1055 1105 1155 1205 1255 1305 1355 1405 1455 1505 1555 1605

1136 1186 1236 1286 1371 1421 1471 1521 1571 1621 1671 1721 1771 1821

1245 1295 1345 1395 1480 1530 1580 1630 1680 1730 1780 1830 1880 1930

1195 1245 1295 1345 1430 1480 1530 1580 1630 1680 1730 1780 1830 1880

1140 1190 1240 1290 1375 1425 1475 1525 1575 1625 1675 1725 1775 1825

1090 1140 1190 1240 1325 1375 1425 1475 1525 1575 1625 1675 1725 1775

1752 1835 1918 2000 2095 2190 2285 2380 2475 2570 2665 2760 2855 2950

1717 1800 1883 1965 2060 2155 2250 2345 2440 2535 2630 2725 2820 2915

Note: Drawings not to scale
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18

B

ø11

M

ø32   ø30

+ 0.06
– 0.00

ø10.02

Rod end bearing hole

Both ends

D

10.5

14

12°
12°

Angle of
misalignment

E

2 min
Standard Penny & Giles 
flying lead socket & cable 
assy, 1m or 10m length

2 min

+ 0.5

- 0.0

± 1.0

  15.00
Bearing

18

ø34.93

F

O ring

MOUNTING
OPTIONS

26

42

60

26

13
M10 x 45

SKT Cap

SA59661

2 clamps in this kit

63.5

4 holes 5.2 dia equi-spaced
on 52.4 PCD

32.3

644.3
14

M5 x 3 screws
Allen key
included

SA59660

2 flanges in this kit

stop stop

E

electrical stroke
Brown

(1)

Blue

(3)

Black

(4)

Direction of shaft extension

mechanical stroke

M

Conductors colour coded to EN50044

Pin 1

Pin 4

Pin 3

Orientation lug

Mounting recommendations:

For units 1150 to 1600mm stroke,

we recommend the use of body

clamp or flange mounting kits to

support the sensor when horizontally

mounted. Alternatively, use the

protective sleeve kit with the self

aligning bearing mountings to

provide increased rigidity.

Body clamp

Flange mounting
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Specialised Designs
We have considerable experience in solving specific application problems by developing our standard designs to suit

individual requirements. Custom-designed solutions are also provided where standard equipment does not fully meet our

customer's needs.

ICS 100 In-Cylinder Sensors

Suitable for actuator strokes up to 1100mm 

A range of In-Cylinder linear position sensors designed for integration into hydraulic

and pneumatic actuators where the sensor is fitted inside the pressurised environment.

Using the proven benefits of Hybrid Track Technology and including a number of

unique design features, the ICS100 range is ideally suited to high volume OEM

actuator manufacturers, where design engineers can specify an affordable alternative

for applications where non-contacting technologies may prove too expensive.

Ask for our ICS100 In-Cylinder Sensors brochure for full details and designers guide.

It can also be downloaded from our website at www.pennyandgiles.com

SLS 320 for heavy duty-cycle dynamic applications 

A number of specialist applications have demanded an enhanced operating life beyond that

capable of the standard SLS320 sealed linear sensor.  To meet this requirement, we have

developed an oil-filled version of the SLS320, which provides optimum lubrication for the track

and sliding mechanism for increased operating life.

Typically the sensors are mounted parallel to actuators fitted to hydraulic motion bases

operating leisure ride cabins at amusement parks around the world. Typically the motion bases

run a three minute cycle time for up to 12 hours per day.  This sensor is ideally suited to

similar applications subjected to heavy duty dynamic movements.

S P E C I F I C AT I O N  S U M M A RY

Refer to page 12 and 13 for full performance specification and dimensions

Electrical stroke E mm 250 to 1100mm only 

Sealing IP66

Shaft seal life 20 million operations (10 x 106) - replaceable

Shaft velocity - maximum m/s 10

O P T I O N S

Compact shaft Compact shaft will reduce dimension D (page 13) by 50mm

Cabled socket 1m or 10m cabled socket assemblies available

Mounting Self aligning rod ends standard. Body clamp and flange kits available

Protective sleeve For 250 to 1100mm stroke lengths - self aligning bearings only.

AVA I L A B I L I T Y Can be supplied within five days from the factory

O R D E R I N G  C O D E S

Protective sleeve kit - SA200991/MK

Clamp sleeve (to allow SLS 320 to replace Penny & Giles HLP 350 in existing installations) - 

P200863 (2 per sensor)

D45566/..... /..... K/..... / 66 /.....

Electrical stroke 

Resistance

Shaft L = long, C = compact

Accessories (order separately)

Mounting kits

Cabled socket 00 = None

01 = 1m

10 = 10m

Body clamp kit - SA59661

Flange kit - SA59660
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P E R F O R M A N C E

Electrical stroke  E mm

Resistance ±10% kΩ
Independent linearity ±%

Power dissipation at 20˚C W

Applied voltage maximum  Vdc 

Electrical output  

Resolution  

Hysteresis (repeatability) mm

Operational temperature °C

Output smoothness  

Insulation resistance 

Operating mode  

Wiper circuit impedance  

Operating force maximum gf

Life at 250mm per second

Dither life

Shaft seal life  

Shaft velocity maximum m/s

25  50 75  100  125  150 200 250

1 2 3 4  5  6 8 10

0.25  0.25  0.15  0.15  0.15  0.15  0.15 0.15

0.5 1.0  1.5  2.0  2.5 3.0  4.0  5.0

22  44  67 74  74  74  74 74

Minimum of 0.5% to 99.5% applied volts

Virtually infinite

Less than 0.01

–30 to +100 

To MIL-R-39023 grade C 0.1%

Greater than 100MΩ at 500V d.c.

Voltage divider only - see Circuit Recommendation on page 2

Minimum of 100 x track resistance or 0.5MΩ (whichever is greater)

500 in horizontal plane

Typically greater than 100 million operations (50 x 106 cycles) at 25mm stroke length

200 million operations (100 x 106 cycles) at ±0.5mm, 60Hz

20 million operations (10 x 106 cycles) - replaceable

10

AVA I L A B I L I T Y

D I M E N S I O N S  

Please consult our sales office for details

All dimensions shown in mm

O P T I O N S

Connector Can be supplied with LEMO PHGOB304 CYMD42Z connector and sleeve GMAOB035DG

D45190/..... /.....

Electrical stroke 

A - no connector
C - with connector

18

B max

M

19

+ 0.05
– 0.00

5.00

M5 rod end bearing
hole
both ends

D fully retracted ±2 adjustment

6

8

E

0.5 0.5

30 Typ

Option A
Leads 19/.15 ETFE, 
sheathed with PVC,
overall length 0.5m

Option C
Leads as per optionA plus 
Lemo connector PHGOB304CMYD42Z
and sleeve GMAOBO35DG

± 0.5

+ 0.5
– 0.0

12°
12°

angle of
misalignment

Electrical stroke E mm

Mechanical stroke M mm

Body length B mm

Between centres D   mm

Weight approximate gm

25  50 75  100  125  150 200 250

29  54 79  104 129  154  204  254

107.0 132.0 157.0 207.0 232.0 257.0 307.0 357.0

173.6 198.6 223.6 273.6 298.6 323.6 373.6 423.6

105 130 145 175 190 205 230 260

Note: Drawings not to scale

Special SLS 190

This specially developed SLS 190 variant offers the same mounting dimensions as earlier

HLP190 models, but incorporates additional shaft sealing not previously available.  M5 steel rod

end bearings are fitted, which has become a standard requirement in US NASCAR data

acquisition systems.  An optional LEMO connector can also be supplied fitted to the cable if

required.  These potentiometers are ideally suited for retrofit in existing suspension and throttle

position applications and will provide high performance and reliability under extreme operating

conditions.

O R D E R I N G  C O D E S



UNITED KINGDOM
Penny+Giles Controls Ltd
15 Airfield Road
Christchurch
Dorset BH23 3TJ
Telephone: +44 (0) 1202 409409 
Fax: +44 (0) 1202 409410
Email: xsales@pennyandgiles.com

GERMANY
Penny+Giles GmbH
Straussenlettenstr. 7b
85053 Ingolstadt
Telephone: +49 (0) 841 61000 
Fax: +49 (0) 841 61300
Email: info@penny-giles.de

Contact Worldwide WEB SITE
www.pennyandgiles.com

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 trademarks acknowledged  

© Penny+Giles Controls Ltd 2003
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Available from Penny+Giles

A wide range of instrumentation for measurement and control solutions 
in industrial and aerospace applications. Please ask for more details.

Penny+Giles
products
are in service with
these industries
throughout the
world.

Aerospace
Automotive
Construction
Defence
Leisure
Marine
Material handling
Mining

Motorsport
Off-highway
Petrochemical
Plastics and Rubber
Power generation
Process control
Transportation
Timber and Forestry

VRVTs     LVDTs - industrial/aerospace     Hybrid Linear Potentiometers

Solenoids     Rotary Potentiometers     Joystick Controllers     In-Cylinder  Transducers

Penny+Giles quality systems meet
the requirements of
ISO9001, the Civil Aviation Authority 
and numerous customer’s 
certification standards. 

Quality is at the heart of all our
systems ensuring the reliability 
of our products from initial design to
final despatch.

USA
Penny+Giles Controls Inc
12701 Schabarum Avenue
Irwindale CA 91706
Telephone: +1 626 337 0400  
Fax: +1 626 337 0469
Email: us.sales@pennyandgiles.com

Registered No. 924881


