>1di 12

700

Electronic joystick

Joystick series 700 combines proportional electric outputs with switches, rockers and push button.
The above functions can be implemented on many different types of handles. Electrical outputs are
full programmable for voltage, current, PWM and CANBuUS.

The electronic circuit is fully protected against water and any kind of contaminants. Thanks to
its particular enclosure, 1IP67 is guaranteed for the whole electronic circuits and environmental
contamination is minimized.

Measuring position is through Hall effect sensors which guarantee a precise proportional control
in the whole working area with programmable reaction time for any kind of movement of the
joystick’s lever.

Programming via PC guarantees full flexibility in the setting of the interface profiles. Its strong
structure guarantees long life operation also in case of misused conditions.

The joystick is available in the versions:

* single axis

e dual axis (simple)

e dual axis with full range movements

* dual axis with limited crossed movements

Single axis Dual axis with orthogonal | Dual axis with movements Dual axis with full
crossed movements limited on circle boundary range movements
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Code: DDD=710 Code: DDD=720 Code: DDD=730 Code: DDD=740

It can be configured either for top or for bottom mounting; the base mechanism, combined with specific accessories produces
different joystick versions:

T ti
With simple knob, 0p mounting

without push-button )
Bottom mounting

Top mountin
With ergonomic handle, P 9

with push-buttons )
Bottom mounting

4 Base mechanism
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DIMENSIONS & CONFIGURATIONS
Joystick with simple knob, without push-button
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No knob, thread M10 Round knob Ogival knob
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Code: K=0 Code: K=1 Code: K=2
Top mounting Bottom mounting
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Code: J=0 Code: J=2
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JOYSTICK WITH ERGONOMIC HANDLE

700 ELECTRONIC JOYSTICK > 3 di 12

Handle type 1725

Handle type 1730

Code: J=1
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Code: K=3 Code: K=4
Top mounting Bottom mounting
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Code: J=3
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SPECIFICATION
‘ MECHANICAL AND GENERAL SPECIFICATION ‘ ELECTRICAL SPECIFICATION
Life 5 million cycles Sensor Hall effect
Operating temperature -40°C : 85°C Supply voltage 8V to 30V
Protection IP67 Maximum input current 180 mA at 24V
Travel on axis 20° 0.5 : 5V (with 2.5V
Output voltage range in neutral position)
Travel at 45 ° 28° P
, 400 :1600 mA (12VDC);
Force to come out of centre 600 gr Output current range (PWM option) 200 : 800 mA (24VDC)
Force at 20 750 gr Electric signals Galvanically insulated
Force at 28 200 gr Resolution and update rate 10 bit update rate 0.1 ms
Max static load on X axis .
. 0,
(190 mm from the rotation point) 1000N Correlation in case of 2 signals Better than 1% in
the whole joystick range
Max static load on Y axis T ———
(190 mm from the rotation point) 1000N
Max static load on Z axis 500 N

CONNECTOR PINOUT

Electronic connector is placed under the base of the joystick body. This is a standard TE
connector Vertical HDR for printed circuit board applications with 14 poles. It should be
matched with TE connector code 776273-1 or similar.

According to the different electronic joystick versions, it follows the cabling:

Notes:

© Inputs Din PNP have to be supplied from 5 to 24 V
© Inputs Din NPN have to be shorted to GND
© Qutputs Doy are PNP at voltage of +V Supply, Imax

=100 mA

Joystick versions

out 1 - South/North out - West (+) PNP Din 1 NPN DIN 1

Out 1 - West/East Out - East (+) PNP Din 2 NPN DIN 2 '
Out 2 - South North PNP Din 3 NPN Din 3 |
n Out 2 - West/East CanH CanH l
Out - West/East (-) CanL CanL l
n +V Supply (from 8 to 32 Vdc) |
FaCtOfy reserved - Do Not Connect l
n FaCtOfy reserved - Do Not Connect '
Lo | |
BT 0. out of death band £ out - South (+) PNP Din 4 NPN Din 4 |
BEER o... out of death band W out - North (+) PNP Din 5 NPN Din 5 |
PR o... out of death band N | D out of death band WE PNP Din 6 NPN Din 6 |
BEER 0. out of death band s | Dy, out of death band SN PNP Din 7 NPNDIn7-Pot1 |

GND Out - South/North (-) PNP Din 8 NPN Din 8 - Pot 2
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CODING SYSTEM FOR ELECTRONIC JOYSTICK
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The code is composed of 10 digits which correspond to the following:

D D D | define the product and the joystick version:

DDD = 710 single axis

DDD = 720 dual axis with orthogonal crossed movements

DDD = 730 dual axis with movements limited on circle boundary
DDD = 740 dual axis with full range movements

J I defines the type of mounting:

J = 0 bottom
J=1top

S I defines the type of signal:

S = 0 voltage
S=1PWM
S=24-20mA
S = 3 Canbus

¢ defines the type of handle
————= (for complete description of handles refer to Chapter 7 of the Industrial Catalogue):

K = 0 without handle

K = 1 simple knob, round

K = 2 simple knob, ogival

K = 3 handle type 1725 (ergonomic handle)

K = 4 handle type 1730 (ergonomic handle XL)

P1 P2 | define the number, type and position of switches:

P1 = number of push buttons low current (200 mA)
P2 = number of push buttons high current (4 A)

A numbering system 0 to 99 is used to define special projects, cable length, number of poles,

X X
| " type of connector, special switches and their posistion, dead man function, rocker, etc.
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THE JOYSTICK PROGRAMMER
With this PCtool you define the correlations between the lever and the output signals.
The two axis are completely independent; for each axis it is possible to define:
* the dead band around neutral detent
* signal profiles for north-south axis and re-

spectively for east-west axis. Points which WR
define the transfer function are: ONTROLS 9

LeversPosition, | PostosOuput | Output>DAL )| Output>CAN | Ouput>VaheOrve

e starting point after dead band zone G
e value at medium travel Serial Number: |01
« end of travel e 3

* ramp-up time (in ms) POSITION:
oo (g s

If the electronic joystick is connected to the PC,

through the Joystick Programmer you can verify —
the results of your programming and eventually
change the parameters and verify runtime the e | Ftsedt] Upduta
effect of the new setting. el
5 FLEXBALL Italiana S.r.l. - Joystick Programmer 24
LeversPosion | Position>Signal | Signal->DAC 1 Signal>CAN | Signab>CoisDriver
SouthNorth axis - West East axis
59, [+100% /;-' Sig. [+100% /7_'-'
/! L/
Position| Postion
[South ) Worth [West ) Esnt
// /A
] -100% 1 -100%
South [~ Notth - Simmetical West [~ East- Simmetiical
DesthBandWidh([z} [ 100 00 RampuP DeathBandPos. [x} [ 100 00 RampUP
DeathBandSig (%} [ -20.0 200  ™/100% Death Band Sig. [%} 200 0  m100%
Medium Point Pos. %} 500 500 | 10 Medium Point Pos. (%} 500 500 | 10
Medum PontSig [} [ 600 80 Ramp Medium Point Sig. [} [ 800 800 Ramp
DOWN DOWN
EndOfStioke Width [%} 100 100 ms/100% EndOfStroke Width [%} 100 100  ms/100%
EndOfStioke Sig[%} | 1000 1000 | 10 EndOfStioke Sig (%} [ 1000 1000 | 10
@ Connected Download
New Config. pohdfron from Save to File YRR
File Joystick Joystick
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VOLTAGE

700 ELECTRONIC JOYSTICK > 7 di 12

There are available 4 analogue and 4 digital signals. The analogue signal is fully programmable within the range 0-5 V and

can represent:

1. either a half stroke (from centre of axis to one of the poles)
2. or a full stroke from one pole to its opposite (from e.g. South to North pole or for West to East pole).

In case 1, there is only one analogue signal per each half stroke.

In case 2, are available two voltage signals per every full stroke. From programming it is possible to keep the programming of
the 2 axis completely independent or to make setting of axis WE (West -East) equal to SN (South-North).

The 4 digital signals detect the out of centre position. Centre or Dead band position is fully programmable as described at
previous page. Each out of centre position signal can withstand a current of 500 mA and its profile is according to the drawing

here below.

§ REXBALL Rakana 574 - Moysiok Pogrammer * § FLEXBALL nasana Sr1 - boystick Programmer x
Lever -Poston )| PosteriSgrad | r—rrs 1 St N T Lo Posten | Potemigrd | SgnaibAC | SN | Sgeilokbwe
n::-n DAC1 SN DAC2 SN DACI WE DAC2 WE n:_‘:-h DAC1 SN DAC2 SN DACI WE DAC2WE
~ SIGNAL~ 0% ~> [ 28V [ 28V [ 25V [ 26V ~ SIGNAL= 0% ~> 28V 25V | 26V 26V
SIGNAL= +100% —> | 48V | asVv | 48V | 48V SIGNAL= +100% —> | a8V | a5V | a5V asVv
o Ll ™
Wi X -
- BAZ Ot [+ 000V BAZ Oa [+F o0V BAZ B [ 0 BRI
~ Sgd C Sou
R & Posiorf / /
L1sen ooy |sgew oveem| | Lasen ooy lsenw otoew 2o00v  loesnen wem | | [men 080y |meses fou
@ Cosnecied Download @ Connected Downdoad
Load from : Upoad t Load from Upload to
Now Config File I'L»:‘In‘ | Save to File Joystick New Config File | ‘h-v;n‘ | SMIOFIQ| Joystick
Joystic Joysth
§ FUDBALL Eabana 524 - Moystick Progeammes x
Lo Poston. 1 PoshonsSgrd | Sl DAL 1 S LA 1 ey
o S DACI SN DAC2 SN DACI WE DAC2 WE
ot Pt
A SIGNAL= 0% —> 26V [ 28V | 28v [ 28V
SIGNAL= +100% —> 48V | 48V | 45V | 45vY
& S '
Voltage supply
- 12/24V
 Sod CaZ D [ A 5V AL S [V
(¥ sotev  |eten wem | | Lvem 20000 tont oV
Conmected g -20° 2° 0% +2° +20° Degrees
Qo Load from | Po¥mioad Upload 1o g
New Config Féo from Save 1o File Joystick
J {8 -

Out of centre signal

FLEXBALL
I TALIANA

WR CONTROLS GROUP




PWM

There are available 4 PWM and 4 digital signals.

Each PWM signal is fully programmable within the
range 0-100% and represents the half stroke from
centre of axis to the pole.

The 4 digital signals detect the Out of centre position.
Dead band position is fully programmable as previ-
ously described.

Each out of centre position signal can generate a
current of 500 mA and its profile is according to the
drawing here below.
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\
Voltage supply
12/24V
oV
-20° 2° 0° +2° +20° Degrees

Out of centre signal

§ FLEXBALL matana S11 « Joystick Programmer § FLENBALL mabana SrL « oystick Programenes *x
[ | PosonsSgral | S OAC 1 Sgra G | Signabrte T tewoboston | Posomtow | Sgrb DAL 1 SoaON | S ColDiver
Max. Current South-North 1000 mA Max. Current South-North: | 1000 mA

Max. Current West-East: | 1000 mA Max, Current West-East 1000 MA
SOUTH WEST SOUTH WEST
NORTH EAST NORTH EAST
Wi K
“ Sgd Tl O | 5000 w Tl Ot | 1508 A - so ol O | 5000w Toie O | 608 ma.
cn @ Postion
1008 Sqne 1008 0% Lzoe ] L Preares o v T L Poston teut |
@ Connected Downdoad @ Cosaected Downdoad
New Config “‘::“" from Save to File Inconllg| L”:':‘“‘ from | s.ngoml ”]' V" "'}’ :
e tuck Joystick L
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CANBUS IS ACCORDING TO SAE J1939

§ FLEXBALL ltaliana S.r.. - D-0700 Electronic Joystick Programmer X
= Postion>Signal | Signal->DAC | Signal->CAN | SignabCoisDiver |
Baudrate: m ¥ 120 Ohm Term. Axis MaxValue: W g I“n: mg \SP;HE
Pots Maxvalue: [100 [ Inv-Pot.

~ Switch 1 Switch 2 Switch 3 Switch 4 Switch 5 Switch 6 Switch 7 -Switch 8
™ Toggle ™ Toggle I™ Toggle I™ Toggle I™ Toggle I™ Toggle I™ Toggle ™ Toggle

[™ Negate [T Megate [T Megate [~ Negate [~ Negate I Megate [~ Negate ™ Negate
|
|
™ HandON |
|
Tx1: ID=0x1000, Rate=50 ms 1 Tx2 Disabled 1 Rix Disabled
CAN Bus ID: | 1000 Hex Refresh Time: | 5p ms
Byte 0 Byte 1 Byte 2 Byte 3 Byte 4 Byte 5 Byte 6 Byte 7
[AissNIsb  wAxisSNmsb  w][AnsWEsb  v|[AxisWEmsb _~| Swiches  +|[None = |[None ~|lCounter |
Axis SN - WE: the vakue of “Signal” in one direction, Range = +/- MAXVALUE
Axis S - N -W - E: the value of "Signal" in one only versus, Range = 0 / MAXVALUE

@ Connected Download

from
Joystick

Load from
File

Upload to

New Config. Joystick

Save to File
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From here you have full programming access. In the red frame are depicted the parameters and function for the general

setting of the communication.

‘ Parameter/function Range/number/configuration b

Baudrate

From 125 Kbit/s to 1 Mbit/s

End of line/0Ohm termination

120 Ohm

Accuracy of position signal of axis X and Y

From 100 to 10.000 bit with the possibility to invert the signal

Analogue input (for e.g. potentiometer, max 2)

From 100 to 10.000 bit with the possibility to invert the signal

Switches or digital input (max 8)

Momentary - Toggle - Negate - Hand on (for only switch 1)

—— —

Analog and digital signals come from the potentiometers, pushbuttons, switches, capacitive switches which are mounted on
the knob. Their signals enter into the joystick, are then converted and transmitted via the CANbus network.
In the yellow frame it is possible to configure further parameters and functions. It follows the list:

‘ Parameter/function Range/number/configuration

CANBus ID HEX format ’

Transmission refesh time From 10 to 1000 ms I

Message package 8 bytes ’
FLEXBALL

_ B

ITALIANA




700 ELECTRONIC JOYSTICK > 11 di 12

Byte 0 Byte 4 Communication is via messages of 8 bytes. Each byte is freely configurable.
Here beside are reported some of the possible information that can be stored
in each byte.

For the communication between the joystick and the other devices of the CANBus network you have available as standard 3
frames: TX1, TX2 and RX1.

Tal: ID-0K1000, Roto-50ms | T2 Duaied ] Fix Diated Tx1 = transmission frame (main frame)
CAN Bus ID: | 1000 Hex Refresh Time: l_sﬁ ms

Byte 0 Byte 1 Byte 2 Byte 3 Byte & Byte 5 Byte 6 Bn 7
] ) P e | [
fosh i | I =] % WE b v A WE mab v Swches =] [None =] (Nore =] [Countes -]

Hoas SN - WE: the vakus of “Signal” in one deection, Range = +/- MAKVALUIE
Bods S - N - W - E: the value of “Signal” in one only versus, Rangs = 0/ MAMVALUE

Tt 10-07000 Faes0me | T2 Disabled I P Diratled Tx2 = transmission frame; it is a second
CAN Bus ID: | 0 Hex Refresh Time: | 50 ms further frame
Bytel Byte1 Byte 2 Byte 3 Byte 4 Byte 5 Byte b Byte 7
| [ [  L— — E— —

[Wone =][Nome | N - |[Nore =] Nere =][None ][Mome =] [Nare =l

Ao SH - WE: the vakue of “Signal” in one deection, Rlange = +/- MAXVALUE
Aoz S - N - W - E: the value of "Signal” in one only versus, Range = 0/ MAXVALUE

T 1001000 Fosiims | TiZ Disabled ] R Disabled Rx = receive frame, mainly used to control
CANBuSID: [ 0 Hex ¥ Switchoff after Timeout of 200 ms from remote (switch on/off) the LEDs on
il ] the knob

1
2
3
4
5
6
T
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APPLICATION EXAMPLES

stand alone solution

The joystick can directly command the proportional valves

of an hydraulic distributor.

There 8 PWM signals:

* 4 signals are proportional to the joystick movements

* 4 signal are generated on the handle via proportional
rollers.

Decentralized solution

The commands go from the joysticks to a
Power Distribution Unit via a digital signal
(CANBus). The Decentralized Power Unit
generates the commands to the hydraulic
distributor valves (power PWM signals).
The distance between the joystick and the
Decentralized Power Unit can be of any
length, giving full flexibility to the instal-
lation.

[Joystick Teft side| Woystick right side] [CanBUS|
+ +

Dead man Vae IN

(Decentralized Power Unit)

i L L nl
r.g||f:¢ﬂ||;:

CanBUS cable CanBUS cable

West
East
South|
North
Roller 1
P
oller 1
DW
oller 2|
Up
oller 2|
DW
Vg |
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