JHM Medium Hall Effect Joystick

Handle Style 32
with 2 Pushbuttons
on Handle Style 61

Handle Style 61
5-Button Keypad and
Hall Effect Rocker Right

The JHM is a medium, bottom mount, full-function
joystick that fits in an armrest, on a panel or other
locations with a shallow behind-panel depth. It utilizes
Hall effect technology for long life and reliability.
Electronics are sealed up to IP6K8S with an operational
life of up to 10 million cycles in all directions.

The standard JHM offers 19 handle styles such as

a ball handle, a lockout handle, a G3-D Control Grip
and handles with pushbuttons, rockers and 5-button
keypads. It can also be paired with any OTTO Universal
Series grip.

Output options include CANopen, J1939, PWM,
USB, analog and digital control outputs, and
redundant sensors.

Gating options include single axis, dual axis, friction
y-axis, and various omnidirectional selections

that include omnidirectional round smooth feel,
omnidirectional on-axis and off-axis guided feel and
omnidirectional square on-axis guided feel.

FEATURES:
- Designed for armrest and panel mounting
- Shorter behind panel depth, bottom mount
- Contactless analog output Hall effect technology
- Electronics sealed up to IP6K8S
- Up to 10 million operational cycles in all directions
- Available with a variety of grip and switch options
- Redundant sensors available
- Various output configurations include:
— CANopen
-J1939
- USB
- PWM
— Serial
— Analog
- Variety of gating options
- RoHS compliant

Standard Characteristics/Ratings:

Sensor Type: Hall effect analog, factory programmed with
temperature compensation, ground and supply line
break detection, and over voltage and reverse voltage
protection options.

Design: Contactless sensing using dual bar permanent magnet

ELECTRICAL RATINGS: Joystick Rated at 5V @ 20°C, Load = 1ma (4.7kQ)

Electrical Units Min Typ Max
Supply Voltage, Vcc VDC 45 5.0 5.5
Output Voltage Tolerance at Center 5V Vce -0.25 N/A +0.25
AA, BB, CC, DD, EE, FF, GG & HH

Output Voltage Tolerance at Center 5V Vee -0.15 N/A +0.15
AT,BT,CT,DT,ET & FT

Output Voltage Tolerance Full Travel 5V Vee -0.25 N/A +0.25
Supply Current Per Sensor mA N/A N/A 10.00
Output Source Current Limit mA -1.00 N/A 1.00
ELECTRICAL RATINGS: U2 Rated at Vcc = 5V @ 25°C, Load = 1ma (4.7kQ)
Electrical Units Min Typ Max
Supply Voltage, Vcc VDC 4.5 5.0 5.5
Output Voltage +, - 0° Deflection 5V Vee 2.25 2.50 2.75
Output at Full Travel Direction -Z 5V Vce 0.45 0.50 0.75
Output at Full Travel Direction +Z 5V Vee 4.25 4.50 4.55
Supply Current B-0, Vcc=5V, 10=0 mA N/A N/A 10.00

ELECTRICAL RATINGS: P9 Switches Rated at 10mA Resistive Load at 5VDC

Electrical Life: Up t0 1,000,000 cycles

MECHANICAL (JOYSTICK):

Mechanical Life: Up to 5 Million Cycles, High Force

Up to 10 Million Cycles, Low Force

Up to 2.5 Million Cycles, Outputs JJ, KK, MM, NN,
Rear Mount

Up to 250,000 Cycles, Friction Held, High Force

Boot Life up to 1 Million Cycles

Mechanical (Operating Force w/Boot)  Units Min Typ Max
Travel Angle Degrees 18° 20° 22°
High Force @ 2" GRP (Return to Center) ~ Lbs. 0.5 1.25 2.0
Low Force @ 2" GRP (Return to Center) ~ Lbs. 0.5 1.0 1.5
High Force @ 3" GRP (Return to Center)  Lbs. 0.5 1.0 1.5
Low Force @ 3" GRP (Return to Center) ~ Lbs. 0.4 0.7 1.0
High Force @ 4" GRP (Return to Center)  Lbs. 1.2 2.5 3.8
Handle Styles 51, 52, 53

Low Force @ 4" GRP (Return to Center) ~ Lbs. 0.4 0.8 1.2
Handle Styles 51, 52, 53

High Force (w/Boot) Y Direction Lbs. 1.5 4.5 75
@ 2” GRP (Friction)

High Force (w/Boot) Friction Lbs. 1.0 3.5 6.0
@ 3” GRP, Y Direction

High Force (w/Boot) Friction @ 4" GRP Lbs. 0.8 2.4 4.0

(Handle Styles 51, 52, 53), Y Direction

MECHANICAL (U2 SWITCH): 2,500,000 Cycle Mechanical Life

Mechanical Units Min Typ Max
Operating Force Oz. 3.5 6.5 9.5
MECHANICAL (P9 SWITCH): 1,250,000 Cycle Mechanical Life

Mechanical Units Min Typ Max
Operating Force 0z. 8 12 16
MECHANICAL (KEYPAD PUSHBUTTONS): 3,000,000 Cycle Mechanical Life
Mechanical Units Min Typ Max
Operating Force 0z .2 8 10
ENVIRONMENTAL

Operating Temperature (except below) ‘c -40 20 85
Operating Temperature (Handles 61,62)  °C -25 20 70
Storage Temperature (Handles 61, 62) ‘c -40 20 85
Electronics IP6K8S

(Handles 11, 12, 21, 35, 41, 53, 71,72)

Seal Handle styles 34 and 35 panel sealed to IP6K8S
RFI/EMI Withstand per SAE J1113
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JHM Joystick
Part Number Code

JHM - XX X X XX X
| | | R R
Handle Style* Gating Force Output 1** Output 2 Termination***
11. No Handle © 1. Gated; Single Axis - 1.Low® AA.2.5+/-2.0VDC NONE 1. Wire Leads 24 AWG
12. Standard - Blank @ L L GEe 2.High  BB.2.5+/-2.0VDC 25+/-2.0VDC  SAEAS22759 ®
21. With Hall effect Rocker 2. gated: Dug' Axis - CC. 2.5 +/-2.0VDC 25-/+20VDC 2 gsg‘/ep 2|2AWGh (19/34),
31. With Pushbutton- eturn to Genter DD. 2.5 +/- 1.5VDC NONE Il
T op Handle, Half Boot St Tdiectonl EE. 2.5 +/- 1.5VDC 2.5+/-1.5VDC :
; Round Smooth Feel T : ’ : 3. USB 2.0 HID Joystick
32. With 2 Pushbuttons - Handle 4. Omni-directional: FF. 2.5 +/-1.5VDC 2.5-/+1.5VDC USB Mini B
33. With 3 Pushbuttons " On-Axis and Off-Axis GG. 0.5 - 4.5VDC 0.5-4.5VDC
34. With Pushbutton - Guided Feel HH.1.0 - 4.0VDC 1.0 - 4.0VDC
35 IlszH:ESIet,tz:” Boot ® 5. Omni-directional; AT. 2.5 +/- 2.0VDC NONE
. ushbutton - Round On-Axis
+/- -[+
M. Lockout O® 6. Friction - Single Axis D® o : . :
- G3-D. Rocker and e DT. 2.5 +/-1.5VDC NONE
51 b 7. Friction Y-axis; Return to
Operator Presence @ Center X-axis D® ET. 2.5 +/-1.5VDC 2.5 +/-15VDC
52. G3-D, Rocker ® 8. Omni-directional FT. 2.5 +/-1.5VDC 2.5-/+1.5VDC
53.G3-D, Blank ®® Square Smooth Feel JJ. CANbus J1939 ® NONE
54. G3-D, Operator Presence 9. Omni-directional; KK. CANopen ® NONE
Square On-axis LL. PWM NONE

61. 5-Button Keypad &
Hall Rocker Right ®®
62. 5-Button Keypad &
Hall Rocker Left ®@®
63. 7-Button Keypad &
Hall Rocker Right ®
64. 7-Button Keypad &
Hall Rocker Left ®
71. Ball Handle, Large,
Thermoset ®
72. Ball Handle,
Small, Rubber ®

Guided Feel MM. USB, Inverted Y ®@ NONE

NN. USB, Standard Y @ NONE

* Wire loop not in handle style 11, 12, 35, 41, 53 and 71.

**Qutputs are from the center to the full travel position in each direction. Options
“A”, “BB”, “CC”, “DD”, “EE”, “FF”, “AT”, “BT”, “CT”, “DT”, “ET” and “FT” provide
increased voltage in +x, +y; and decreasing voltage in -x, -y for output 1. Options
“GG” and “HH” provide increasing voltages in all directions (+x, +y, -, -y) for

JHM Gating Icons

IS,

output 1and output 2.

Options “BB”, “EE”, “BT”, “ET” provide redundant output 2 which duplicates

output 1.

Options “CC”, “FF”, “CT”, “FT” provide redundant output 2 which is inverse of

output 1. GATED SINGLE Y-AXIS GATED DUAL AXIS OMNI-DIRECTIONAL

RETURN TO CENTER

4

5
OMNI-DIRECTIONAL ON-AXIS OMNIDIRECTIONAL ROUND
AND OFF-AXIS GUIDED FEEL*  ON-AXIS GUIDED FEEL

RETURN TO CENTER ROUND SMOOTH FEEL

Options “AT”, “BT”, “CT”, “DT”, “ET” and “FT” are identical to options
“AA”, “BB”, “CC”, “DD”, “EE”, and “FF” respectively except with a tighter
center tolerance.
For pricing on PWM output, please contact factory at 847-428-7171.
***Qutputs “AA” through “FT” and “LL” utilize termination 1, outputs “JJ” and “KK”
utilize termination 2, and outputs “MM” and "NN" utilize termination 3.
@ Friction hold only available with handle styles 11, 12, 35, 41, 53, 71 and 72.
(® Watertight panel seal applies to handle style 34 and 35.
(® Handle styles 61, 62 have the following wires for the 5-button switch array:
26 AWG, MIL-W-22759/33.
Handle styles 52, 53 have the following wires for the handle wires:
22 AWG, UL1569.
@ Low force not available with gating options 6 and 7.
® Outputs “JJ”, “KK”, “MM”not available with handle styles 61, 62, 63, 64..

(® Only available with gating options 1, 3 and 6. 7 8 9

@ For outputs MM and NN, the reported values for the x direction increase as the T A, sgﬂ"ﬁ;@gﬁ%ﬁ”@é‘a sQuAF?EM T s e
joystick moves from left to right. For option MM (inverted y), the reported values
for the y direction decrease as the joystick moves from far to near. For output NN
(standard y), the reported values for the y-direction increase as the joystick moves
from far to near.

(5
o
=<
0]
d
9]
P
(0]

6
SINGLE AXIS
FRICTION

* FEEL DEFINED BY SHADING
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JHM Joystick Panel Opening and Hardware Information

JHM Suggested Panel Opening Mounting Hardware Information

MOUNTING HARDWARE INFORMATION

2X1.531
[38.89] 4X @ 145
®/ oLt MATERIAL:
—— @

MOUNTING HARDWARE

(EXCEPT HANDLE STYLE 51) | 4X M3X0.5X14MM
©1.800
[45.72]
2X 1531 f e .
38.89] ' '
' 4X SCREWS '
SUGGESTED PANEL OPENING :
REAR MOUNT (SHIPPED UNASSEMBLED) .

(ALL HANDLE STYLES EXCEPT HANDLE 51) ' '
PANEL THICKNESS .06

JHM Joystick Drawings

JHM OUTPUTS AA-FT AND LL
(Output Graph at end of JHM section)

DIRECTION -Z
PWM PRODUCT SPECIFICATIONS
ELECTRICAL:
PWM INTERFACE
GRP _ SUPPLY VOLTAGE, Vce vDC 45 N/A 18.0
OUTPUT FREQUENCY Hz 460 500 540
DIRECTION +Z AMPLITUDE LOW A 0.0 N/A 020
AMPLITUDE HIGH
(2.00) PULLUP REQUIRED vDC 3.0 N/A 12.0
. PWM OUTPUT @ +X AND +Y y
[50.8] P ey @ * % 800 | 900 | 920
PWM OUTPUT @ ZERO TRAVEL % 420 50.0 58.0
MOUNTING PWM OUTPUT @ -X AND -Y o
PLANE P ouT @ % 8.0 100 | 200

T It 1T

L U
- )

\—NOTCH INDICATES +Y
DIRECTION

JQQ—[% 1.75 MAX.
[44.5]

BLUE
OUTPUT

[69.1] VIOLET GREEN
vee

I
I

|

|

I

1

| YELLOW (2)
T OUTPUT
|

i

|

|

|

|

|

|

YELLOW.
OUTPUT

GREEN (2) VIOLET (2)
GND vee

BLUE (2)
OUTPUT
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JHM Joystick Drawings

REAR MOUNT STYLE JHM OUTPUTS JJ AND KK
(N
FUNCTION COLOR PRODUCT SPECIFICATIONS
— DIRECTION -Z
— CAN HIGH YELLOW ELECTRICAL:
T -SUPPLY BLACK JOYSTICK CAN OPEN
+SUPPLY RED
UNITS MIN TYP | MAX
CAN LOW GREEN
T GRP SUPPLY VOLTAGE | VDC 9 NA | 32
?I Ié SHIELD DRAIN NODE IDENTIFIER 10 DECIMAL
DIRECTION +Z BAUD RATE 125K bits/s
< TRANSMISSION 100 ms
REPETITION RATE
2.00
[50.8] JOYSTICK J1939
UNITS | MIN TYP | MAX
MOUNTING SUPPLY VOLTAGE | VDC 9 [ NnA | 32
PLANE SOURCE ADDRESS 51 DECIMAL
[ L | 1 BAUD RATE 250K bits/s
TRANSMISSION 100 ms
REPETITION RATE
0
2.43 MAX
[61.7] @410
N 3.20 MAX N
[81.3]
T T Il] 7 U
| J X
NOTCH INDICATES
+Y DIRECTION
| = v
JHM OUTPUTS MM AND NN
PRODUCT SPECIFICATIONS
DIRECTION -Z
ELECTRICAL:
JOYSTICK POWERED BY
STANDARD USB INTERFACE
DIRECTION +Z
(2.00)
[50.7]

PLANE

(I

[
(@]
=<
@)
|
@)
A
@)

18 1N 11 i} ul l‘ l‘ ; lx ‘ﬂ
1\ TEmve = ? =
NOTCH INDICATES +Y
USB 2.0 HID JOYSTICK
DIRECTION USB MINI B CONNECTOR
L 1.58 MAX. @2.72 MAX:

Wires and Strain Relief not shown in all views for clarity.
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JHM Joystick Handle Styles

HANDLE 11
(NO HANDLE) —
7 )
4X M3X0.5 CGRP ({/%//é////.
S
S o=
T o 2.00 ///é!lﬁlf//}
x{ w 50.8]
A A e
4X1.32
133.6]
1.38 MAX.
J l 35.1] IM J l
= Vs [
il ‘f ‘\ \‘ \‘ HH ! L] \‘ |
w (%J—J@ p——s o \—l w 7
| @ 2.72 MAX
SLOT INDICATES +Y DIRECTION [69.1] SECTION A-A
HANDLE 12
‘*‘3[133‘80?’ (STANDARD BLANK)
& 1 L GRP—-
3.51 MAX
89.2]
2.00
(50.8]
MOUNTING PLANE

| | L] |
] ) N —

‘;\ ‘\‘\ \‘\‘ \;‘ “H ‘\ ‘\ \‘ \‘ l“
- = = =
NOTCH INDICATES +Y DIRECTION Fiml-gg MAX-
HANDLE 21
@ [13(1) %T) (W/HALL EFFECT ROCKER)

DIRECTION -Z a

MAX.
DIRECTION +Z 2l
MOUNTING I
__PLANE
1.35 MAX.
u l [34.3] M l l U
| SWITCH 1
T T T T . (U2)
L " L L1 I ]

& =
e @272 MAX.

HH ‘\ ‘\ \‘ \‘ HH
LNOTCH INDICATES +Y DIRECTION [69.1]

HANDLE SCHEMATIC

| REDWHITE

[T

WHITE

I . BLACKWHITE, GROUND (4

Wires and Strain Relief not shown in all views for clarity.

POWER (+)
ZOUTPUT
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JHM Joystick Handle Styles

HANDLE 31
(W/PUSHBUTTON, TOP HANDLE, HALF BOOT)

gy

51 MAX.
3.8]

MOUNTING PLANE

| | | |
| 1%&%{“ (I | |

[ HI.W é I \‘ “m\'\
NOTCH INDICATES +Y DIRECTION [69.1]

HANDLE 32
o 1,18 —=f (W/ 2X PUSHBUTTONS)
[30.0]

SWITCH 1

SWITCH 2

HANDLE SCHEMATIC
MOUNTING PLANE  (————C—— | o 77 irrrorrmrremssees ‘
bttt WHITE
COMMON
1.35 MAX. - 3 GREY
[69.1] P9 SW A—eiz SW1
I — T A . ORANGE
Ligé 2.72 MAX: . .
6911 e
HANDLE 33
(W /3X PUSHBUTTONS)
SWITCH 3
L
/ \ (@)
=<
(09}
SWITCH 1 =
@)
A
wn

WHITE

MOUNTING PLANE = f COMMON
‘ ‘ o ‘ ‘ P9 SW i e
o R e S

ﬂH . - - . . - — r : A, BROWN
L \l‘w T 1T ML‘ ‘ | T u\u m:‘n T T ‘ ‘ SW3
NOTCH INDICATES +Y DIRECTION L’7¢ 2[-6792 1'\]/|AX """""""""""""

Wires and Strain Relief not shown in all views for clarity.
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JHM Joystick Handle Styles

HANDLE 34

(W/PUSHBUTTON, TOP HANDLE, FULL BOOT)

|
s GRP —
2.51 MAX.
[63.8]
2.00
[50.8]
MOUNTING PLANE

1.35 MAX _BROWN
M [34.3] l%] P9 SW §
i | BROWN
L il Nl 11 i
) f—)
SLOT INDICATES +Y DIRECTION ¢2-7[§9"f'1”]‘x-
HANDLE 35

(NO PUSHBUTTON, TOP HANDLE, FULL BOOT)

|
& GRP —
2.51 MAX.
63.8]
(2.00)
[50.8]
_MOUNTING PLANE

| |
| eaa

L T n) n) j
oy =) =) w
SLOT INDICATES +Y DIRECTION

HANDLE 41
(LOCKOUT)

.50 MAX.
[88.9]
PULL UP
HANDLE TO
RELEASE 1.97
LOCKOUT [50.0]

__ MOUNTING PLANE

%Mgﬂ% ' ?&“2?* %ﬂgl%y

t s [T 11 ]
NOTCH INDICATES +Y DIRECTION Fi 2. 73 l‘}/]IAX

Wires and Strain Relief not shown in all views for clarity.
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JHM Joystick Handle Styles

HANDLE 51
(G3-D WITH ROCKER AND OPERATOR PRESENCE)

SWi1 SW2 +Y

5.40
[137.2]

-Y

HANDLE SCHEMATIC

BLUE

_ MOUNTING PLANE COMMON
1.75 MAX. | | 1[-313‘52’}"/\)(- 1 WHITE g
[44.5] | [34.
4 P9 SW T : ROCKER
=== BLACK SW2
NOTCH INDICATES +Y 14‘0011 00—‘
DIRECTION [355.6+25.4]
a5 RED g3
HANDLE 52
(G3-D WITH ROCKER)
+Y
X = +X
5.40
[137.16] o, S
Y
HANDLE SCHEMATIC
. BLUE
COMMON

" WHITE
A o sWi
P9 SW . ROCKER
A 6= swe

NOTCH INDICATES +Y
DIRECTION

(G3-D)

[
(@)
=<
@)
|
@)
A
@)

5.20 MAX
[132.1]

MOUNTING PLANE

1.345 MAX.
[34.16]

NOTCH INDICATES +Y
DIRECTION

Wires and Strain Relief not shown in all views for clarity.

Specifications Subject To Change Without Notice www.otto-controls.com 91



JHM Joystick Handle Styles

HANDLE 54
(G3-D WITH OPERATOR PRESENCE)

5.20 MAX
[132.1]

1.35 MAX
1.75 MAX.
[44.5] I n ' I [34'21
NOTCH INDICATES +Y- @ ==
DIRECTION 9‘
1.00
[355.6+25.4]
L,i @2.72 MAX 4J
[69.1]
HANDLE 61
(5-BUTTON KEYPAD & HALL ROCKER RIGHT)
BUTTON 1— SWITCH 1 —
BUTTON 2 —| DIRECTION -Z
BUTTON 3 —| \@ T $ | GRP—
BUTTON 4 —] E 4.46 MAX.
\@ L [113.3]
BUTTON 58— \e@ DIRECTION +Z 7
” F © 3.00 N
76.2 . .
7e.2] Right Handed Version
PLANE
‘ ‘ ‘ ‘ ‘ ‘ BUTTON SCHEMATIC
| L] I 1 ‘ T,
{ Y Y b ] g E" ; o BROWN _ grrons
B%‘II'E%I—_:_ lIgIBICATES +Y REDBLACK _ gmrons
. RED/BLUE BUTTON 3
orace
HANDLE 62 : ; suTToN
(5-BUTTON KEYPAD & HALL ROCKER LEFT) : L oRaY rons
SwiTGH | suTToN = ... PANDLE SCHEMATIC
or ReD
DIRECTION -Z = POWER (+)
ere = —BUTTON 2 SWITCH 1 ’é:‘ YELOW 7 uteur
'\@ g o (U2) \_,t_[ 1 :
_ —_GRrP l BAK, romn s
= _ J-BUTTON 3 GRF
i@
= 4.46 MAX.
7= _ I BUTTON 4 ®
0 @ [113.3]
DIRECTION +Z - | BUTTON 5 -
R\ &= ¥ ® 3.00
% = T =
__PLANE
; =) b : VY ) 9

Left Handed Version
NOTCH INDICATES +Y DIRECTION

Wires and Strain Relief not shown in all views for clarity.
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JHM Joystick Handle Styles

HANDLE 63

(7-BUTTON KEYPAD & HALL ROCKER RIGHT)

BUTTON 6

BUTTON 1—{ \ SWITCH 1 0 1
=N (U2)
Qi
BUTTON 2— =
SR DIRECTION -Z
O ”‘“
- O & —FGRP
O
\@I

=

BUTTON 3—

g
N,

BUTTON 4—

J DIRECTION +Z

S

BUTTON 5—|

2,

% Right Handed Version
MOUNTING PLANE

BUTTON SCHEMATIC HANDLE SCHEMATIC
WHITE POWER (9 RED POWER (4
: SWITCH 1 @\_‘ , YELLOW Z OUTPUT
BROWN BUTTON 1 : (U2) L,H ;
: : . BLACK
4; i REDBLACK _ girron2 . < GROUND (-)
I . RED/BLUE BUTTON 3
4; ORANGE BUTTON 4
4; 5 GRAY BUTTON 5
404 VIOLET BUTTON 6
4; RED/GREEN BUTTON 7
HANDLE 64
(7-BUTTON KEYPAD & HALL ROCKER LEFT)
(<
o
BUTTON SWITCH 1 <
T (U2) ] —BUTTON 1 w wn
1) 4
e | —BUTTON 2 o
&—5 DIRECTION -Z T @/ g — =
— | —BUTTON 3 7=\
o ig ) o (47 @
—BUTTON 4 - | il
5 4| o] SBP
\13.512] 1 DIRECTION +Z | —8uTTON 5 \ A
2o © surron D
Y
% Left Handed Version
MOUNTING PLANE

| | | | |
| 1L I T I 1
{ YI[[Y b ¥ =) b { =) b

P T i =T

H

Wires and Strain Relief not shown in all views for clarity.
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JHM Joystick Handle Styles

HANDLE 71
(BALL HANDLE LARGE)

Va S@1.72 (THERMOSET)

& GRP

3.20 MAX
81.3]

(2.00)

MOUNTING PLANE

1.35 MAX. ‘ l | ‘
NOTCH INDICATES +Y DIRECTION o ¢ 2.72 MAX.

[69.1]

HANDLE 72
(BALL HANDLE SMALL)

S@1.50 (RUBBER)

2.85 MAX.
[72.4]

MOUNTING PLANE

1.35 MAX. ‘ l I ‘
H\\ ‘\ ‘\ \‘\‘

‘ “I ‘\ ‘\ ; \‘ H“
NOTCH INDICATES +Y
DIRECTION 32.72 MAX.

[69.1]
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JHM Joystick Outputs

OPTION AA & AT OPTION BB & BT OPTION CC & CT

450 450 - 450
L - L
L1 d NS
3.50 A= 3.50 - 350
%) » P » J
= [ - = B 1
= 250 -+ 250 = 2.50
[¢] [e] 1 o ol
> > = > ‘
1.50 > 150 S= 1.50
[ 4 = = .
0.50 = 0.50 =050
25 20 5 -0 5 0 5 10 15 20 25 25 20 15 -0 5 0 5 10 15 20 25 2 20 -5 10 5 0 5 10 15 20 25
DEGREES DEGREES DEGREES
-X,-Y TRAVEL <+—&= +X,+Y TRAVEL -X,-Y TRAVEL —=—————= +X,+Y TRAVEL -X,-Y TRAVEL —==—f&= +X,+Y TRAVEL
NOMINAL OUTPUT VOLTAGE ALL DIRECTIONS NOMINAL OUTPUT VOLTAGE ALL DIRECTIONS NOMINAL OUTPUT VOLTAGE ALL DIRECTIONS
OUTPUT1 ———————— OUTPUT1 —_— ouTPUTY
—————— ouTPUT2 - - - - - - ouTPUT2

OPTION DD & DT OPTION EE & ET OPTION FF & FT

4.50 4.50 450
1 1350 s I 1-¢ ]
=1 350 - 3.50
(2] | %) L %) -k T
= = = T
= L L 11 = 1 1 1+
250 = 2.50 2.50
g = g : g ES@sn!
L = I <
] 150 =] 150 ] L 150
1 =F | L - N
0.50 0.50 50
25 20 15 -10 -5 0 5 10 15 20 25 25 20 15 -10 -5 0 5 10 15 20 25 25 20 15 -10 -5 0 5 10 15 20 25
DEGREES DEGREES DEGREES
-X,-Y TRAVEL <+—&= +X,+Y TRAVEL -X,-Y TRAVEL ——+&= +X,+Y TRAVEL -X,-Y TRAVEL =<=—+& +X,+Y TRAVEL
NOMINAL OUTPUT VOLTAGE ALL DIRECTIONS NOMINAL OUTPUT VOLTAGE ALL DIRECTIONS NOMINAL OUTPUT VOLTAGE ALL DIRECTIONS
OUTPUT1 ——————— OuTPUT1 ——————— OuTPUT1
—————— OUTPUT2 - - - - - - OUTPUT2

OPTION GG OPTION HH OPTION LL

4.50 4.50 90
> 3.50 S 350 70
1) « ) ~ 2
= 5 ‘ B
2.50 b
[e] N o) - 250 5 50
> - > (o]
S 1.50 - 150 § 30
N > i i e e A o
A= —==—F——=1—40.50 0.50 10
25 20 15 10 5 0 5 10 15 20 25 25 20 45 10 5 0 5 10 15 20 25 25 20 -5 -0 -5 0 5 0 15 20 25
DEGREES DEGREES DEGREES
-X,-Y TRAVEL <-—&= +X,+Y TRAVEL -X,-Y TRAVEL —s———— &= +X,+Y TRAVEL -X,-Y TRAVEL =<——&= +X,+Y TRAVEL
NOMINAL OUTPUT VOLTAGE ALL DIRECTIONS NOMINAL OUTPUT VOLTAGE ALL DIRECTIONS NOMINAL OUTPUT VOLTAGE ALL DIRECTIONS
OUTPUT1 - outPUT ———————— OUTRUT!
""" OUTPUT2 - - - - - - ouTPUT2
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