AP AL LE T,

Motortronics® Catalogue No.T12-1352N14

TRACKBALL PRODUCTS

Sy ik=—I

H—=)Layra—)JUigse 74— VT

TYPE TA3414N Y27 DN

SN
WT 0.2kg DATE

TAMAGAWA SEIKI CO.LTD.

Zamugawa, TAMAGAWA SEIKI CO.,LTD.



TRACKBALL PRODUCTS
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The trackball, rotated in any desired direction by
your hand or fingers, enables position control
easily and accurately.

It generates precise digital signals by rotating the /
ball, with a hand or fingers,to any direction.

The trackball includes optical encoders having e
quick response, high reliability, and long lifetime. -

104INCH TYPE

bS5 v IR=Ib
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3 INCH TYPE
ESwIR—IU

KBTI R—IL BEKAA-

-

LIGHT OFF

k 1.4 INCH TYPE

2 INCH TYPE

w “ - , -

RED + GREEN = YELLOW RED + BLUE = PURPLE GREEN + BLUE = LIGHT BLUE

RED + GREEN + BLUE = WHITE

Himagaus, 2



HE TR

SPECIFICATIONS

14....

i B Model No. TA4701 (BT /R—IVE) AL FTRE) TA3414 TA4714 (K—IVERY) 4} L AJRE
EREEBE Supply Voltage +5V DC*x5% 100mA Max.
Hb#E#  Output Axes 2@ (X,Y#) Two Axes (X)Y)

H 7R Output Wave form JNJVR, AT Pulse or Square Wave
s AL ZE K-V 1 @&T)
21510 H7 > b 215+ 10%
Output Number of pulse
H A8  Output form CMOS H7 CMOS Output
K—JL Ball $58, B, AA%  Translucent, Black, lvory White, B, ILBE  Black, lvory White
& Color #IS—  Cover B& Black (V>70&3EEHE)| BE. LAE® Black, lvory White |B& Black (V> 7 DAILAEHT])
r—2X Case #ERR Clear 2& Black

R—IVBEH (KR—ILKEIZT)
Ball Driving Force (at ball surface)

0.196N (20gf) Max.

0.294N (30gf) Max.

B £ B FE Operation Temp. 0 ~+ 45C
H ¥ & E Humidity 95% RH Max. 90% RH Max.
= 8 Mass #0.1kg #10.2kg
INCH TYPE
i X  Model No. TA3420
EIREEE Supply Voltage + 5V DC * 5% 100mA Max.
HEE  Output Axes 28 (XY #) Two Axes (X)Y)
HAER Output Wave form NIV, AR Pulse or Square Wave
BT whrouzs (R 1EE0) 170 + 10
Outoput Number of pulse - °
HAFEE Output form CMOS H7A CMOS Output
K—JL Ball B&. 3ILA® Black, lvory White
& Color $HI5—  Cover E&. FLA&  Black, lvory White
4r—2Z Case B2&. ILAE  Black, lvory White

K— VBN (K- REICT)

Ball Driving Force (at ball surface)

0.294N (30gf) Max.

g {F & & Operation Temp. 0~+45C
H x B E Humidity 90% RH Max.
" B Mass 0.3kg Max.

3 zamyaus,



INCH TYPE

i X  Model No. TA4533
EREEE Supply Voltage + 5V DC *+ 5% 100mA Max.
HAEE  Output Axes 28 (XY &) Two Axes (X.Y)
H 7R Output Wave form ISV AR Pulse or Square Wave
B HANIVZE (F-)V 1 EET) o
175 £ 10%
Outoput Number of pulse
CMOS 7/ (/v ZH71E)  CMOS Output
HAAEE  Output form ]
TTL A (BHEMEAR)  TTL Output
K—JL Ball 26 Black
& Color H/N—  Cover LA Ivory White
4r—2Z Case 2& Black

K- VBN (K- REICT)

Ball Driving Force (at ball surface)

0588N (60gf) Max.

(REFERE RIFBE Storage —10~4 70T
Temperature | gyfEReE  Operation 0 ~+ 45C
o 2 E  Humidity 90% RH Max.
" £ Mass #7 0.8kg Max.
i 1R

OUTPUT WAVE FORM

Kb Ty o R=IOWITEIFICIE, 7L 2B F 72 3T 1 2 e e LT g,
The trackball generates pulse or square wave as standard.

FREHEHD SQUARE WAVE

IR CA (X & Y) 12 200MIAB 0 M1 oupua "
AISHLTO0° Y 7 b &Nz s OAMIBEAD £, -
There are two square wave output for each Output B ::'
axis of X and Y, which are output "A", and X (=Y) X ()
output "B" shifted by 90° to the output "A". @Al EEAR

Rotation Rotation

NIVAHA PULSE

JOLARSITHRE (XEY) 12200/ L 25 &ML OuPut | I
9. Output +

and Y.

There are two pulse lines for each axis of X

=X (=Y)

mE5m

Rotation

[E&R 757

Rotation

Hamggaus, 4}




Lighted ball model

S M5y T—Ib

1468

(R—IVEBR 51T

W PEHAR -, 7 — 2R CR = VEDETTRE  (REETH R )

W 5T T OMEEITRIRN

W E2ERICEE2—F—4 V& —T 2 — AL At

W 3FEGFRER TN TTRE. R OMERIEIZ KD, (TEDOE, B2 &
TOR = LD HE

W EGHIEIC LD, @ HEEZO > DL G5 Z L HnEE

W e, MHEREHESIEH X4 L5800

H@IEE)

W A EoHIERISHIE

BA-LERDAHL T, F—LBLUOKRESERERTEIIENTES

WEOHT T IV DEE T2 812k, /S3ILEUHHE RS ORIE
AHE, b= —%F—2 X MK

Wo—2x b

W & 22 2580 (B, @)

5 e i
llluminated Image

BLUE

(Specific features of lighted ball models)

H Possible to light up ball by adopting semitransparent ball and case. (Patent
pending)

W Efficient at operation in the dark.

B Provides user interface function by multi colored light emission.

W Possible to contain primary color LED, thus enabling to light up ball at any
color or brightness by controlling luminance individually.

M Possible to gradually change the color and luminance by cotinuous control.

W Complies with customer requirements regarding the specifying models of
luminance, luminance color, etc.

{Common to all models)

W Various output styles are available.

M Ring and ball are removable for cleaning purpose.

H Possible to do away with metal fittings, brackets, etc, by lowering the
installation flanges, thus saving user's total cost.

B Low price.

W Possible to comply with various customer ruquirements. (Output, Color, etc.)

WHITE

LIGHT BLUE YELLOW PURPLE LIGHT OFF
oA 5
5t 12
OUTLINE mm g0
5803 @x, 10%0.2
v.
48+0.2 R (12) 2—10%02

(l/ o

9

/4 [ A o

; A iNC/
o | o +Y P
g ) 1% X hi ° /fjx °
T 3% & N
T @) (i
X/Q’.L 4402 22+02 ‘
&
o
BALL DIAMETER 36mm
RING AND BALL REMOVABLE
RING
(10)
NAME PLATE COVER
CASE 12
] ¥ (\‘T‘/T
J1 o2 |
=== PART A

(JAE)
5 zanygaus

2% 4
PINHEADER /

1L—Y—4P—S15L2—EF

ErnAvg
\. PINHEADER
1L—Y—6P—S15L2—EF
(JAE)
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HOW TO DEFINE MODELS

TA4701N Q;DD EQQQ

¥ K

MODEL

. 141 F BXET
TA4701 - 174 INCH LIGHT TYPE
HAEE

—| OUTPUT SPEC

_|

JAE/XVZ Direction Pulse
- I>O—A/YLR Encoder Pulse

R—L@ itk
BALL COLOR/MATERIAL

2 (MET/—I) Black/Phenol
- JLAE#EEARYIZFTIV)  Ivory white/Polyester
4EBR (MEARYIZFTIV)  Translucent/Polyester

ULy E it
RING COLOR SPEC

- 8 Black

- 3B Ivory white

HASTR AR
SPECIAL MECHANICAL SPEC

[ — 4L Blank

BRI
SPECIAL ELECTRICAL SPEC

1

LED®&a {1k

- #EL  Blank
-~ RS RRRE (D AREE1/2)

Low Resolution (Res.1/2)

| LED COLOR SPEC

=7Vt

&L Blank

- 3@ENX RGB

Green
Blue
* Red
B White

CABLE SPEC

I PR S (F20—F1>%7) Strengthended Detect Shaft (Titanium coating)

ey 5
MECHANICAL SPECIFICATIONS

g8
e - ME

RigsH

R—IVEED
R — JVERIERE
R— IV EEEE

#0.1kg
r—Z, HN— 1 Efa ABS

A=Vl Z P FFa23I), POM
g CNEAHFICLD
BE 10~ 45C

RE TO5% LT

RED T hEZE

EEE T hEZE

0.196N (20gf) UT (#AEIREAR —ILREICT)
0.490N (50gf) ~ 2.942N (300gf) NEERE
200min-" (rpm) LI

R AWM AR

MAXIMU

M INSTALLATION ANGLE

NIy R=IL
Track ball

=N

112U =T TP ERIE L 225D A
Cable should face either downward or
rightward

Max. 30°
+Installation Angle

+ Mass
- Color / Material

+ Environmental Conditions

- Ball Driving Force
+ Perpendicular Load in Driving a ball
- Ball Rotating Speed

#L  Blank

Approx. 0.1kg

Case and Cover : Black / ABS

Ball retainer : Natural / POM

Ring : As per N number spec.

Operating Temp. : 0 ~ 45C

Humidity : 95% RH Max.
Vibration : Without Vibration
Shock : Without Shock

0.196N (20gf) Max.
0.490N (50gf) ~ 2.942N (300gf)
200min~" (rpm) Max.

Hamygaus,



R LA
SPECIAL SPECIFICATIONS

LB EE (F2a—F1>%)
IRENC & ARHEEOBEREE, REMICF 2> 0—-F 125 %
BTEICLERE ¢ 5,
%) REHOBREELICE 8 3RTIZED

Bt
ELECTRIVCAL SPECIFICATIONS

HEI/NILX

Bl DC5V £ 5%
HEBER S0mA LT (R—LEBt24 FICIz@AeE )

HAHES
* Output Signal

- Detect shaft-strengthened type- (Titanium Coating)

The application of titanium coating to Detect Shaft reduces abrasion of
the shaft caused by vibration.
Note : The abrasion is not 100% preventable.

Direction Pulse
- Power Supply DC 5V £ 5%
+ Current Consumption 30mA Max. (Not apply to the light up ball)

Efff.ﬂ HAEF Output waveform | BEAPI wiohaeRs  Output waveform

+X || || L +Y || || L

Direction
H H
+X | I | I L +Y | I | I L
2u*+1usec 2ux1usec
+X l l HEH +Y l l HEH
H H
—X =Y
No:
H H
—X =Y
=+ +
—x i i 2u=x1usec —y i i 2ux1usec
H H

E &5l
* PIN Assignment
J1 J2
No | &# Contents No | &# Contents
1 | KfEMA No being used | 1 vDD
2 | &fEM No being used| 2 GND
3 | &fEHMA No being used| 3 +X
4 | KfER No being used| 4 —X
5 +Y
6 =Y

PAERE 2151047 > b (K= 1 BEH7:=1))

BREAYE  J1iIL—Y — 4P — S15L2 — EF (JAE)
J2:IL—Y —6P — S15L.2 — EF (JAE)

I O—4IN)LAHEA

BiF DC5V £ 5%

fEOE A% SOmALIT (K- 1 @A e )
AEHEEREEE 30mA LT ( ”

HAES

* Output Signal

+ Resolution 215 £ 10 count (per Ball turn)
* Pin Header J1:IL—Y — 4P — S15L2 — EF (JAE)
J2:IL—Y — 6P — S15L2 — EF (JAE)

Encoder Pulse Output

L.

EZ‘C’ZQ HAER  Output waveform E,‘;@EQ AR Output waveform
T T
TH_, _TL TH_, _TL
H
XA I— L YA
X TP1,TP2| TP3 TPY Y P1, P2 TP TPh

| | g | | H
XB—, |—, lL YB—, |—, lL

T ‘ T
TH | _TL H TH | _TL H
—X |xA J | L —vy |YA J | L
|TP1] TP2 TP TPA |TP1] TP2 TP TP4
\ | | H \ | | H

XB_,_\_'_|_|- YB_'_\_,_|_

- Power Supply DC 5V £ 5%
+ Current Consumption
Standard type 50mA Max. (Not apply to the light up ball)
Low consumption type 30mA Max. ( ”
Bl
* PIN Assignment
J1 J2
No | &# Contents No | &% Contents
1 | KfEMA No being used | 1 VDD
2 | Kf#EM No being used| 2 GND
3 | &fEM No being used| 3 XA
4 | K{EA No being used| 4 XB
5 YA
6 YB

DERHE 2151049 > b (K= 1 @&H -
BB AY4  J1iIL—Y — 4P — S15L2 — EF (JAE)
J2:IL—Y — 6P — S15L.2 — EF (JAE)

[ imgaus,

)

* Resolution 215 £ 10 count (per Ball turn)
- Pin Header J1:IL—Y — 4P — S15L2 — EF (JAE)

J2:IL—Y — 6P — S15L2 — EF (JAE)



PS 2173
TE
HEBH
RS
PHREE

5l
* PIN Assignment

DC5V + 5%

50mA IT (R—ILEBY &4 FICI#EAET)
2B H—KPS2 vy Xk

190CPI

J1

J2

No |&#: Contents| No

% Contents

1 VDD 1 | KA No being used
2 GND 2 GND
3 CLK 3 LEFT SW
4 DATA 4 RIGHT SW
5 MIDDLE SW
6 | &fEH No being used

Bl Ay & J1:
J2:

USB H 7
HEER
HAES
PiERE

e Ee5l
* PIN Assignment

IL—Y — 4P — S15L2 — EF (JAE)
IL—Y —6P — S15L2 — EF (JAE)

DC5V *+ 5%

50mA UIT (R—ILEBY &4 IS #EAET)
USB SPEC1.0 HID 7 5 R #&#i

190CPI

J1

J2

No [&#: Contents| No

%&# Contents

1 VDD 1 | KA No being used
2 —D 2 GND
3 +D 3 LEFT SW
4 GND 4 RIGHT SW
5 MIDDLE SW
6 | F{ER No being used

EREI Ay 4 J1IL—Y — 4P — S15L2 — EF (JAE)
J2:IL—Y — 6P —S15L2 — EF (JAE)

+ Pin Header

PS2 Output

+ Power Supply

+ Current Consumption

+ Output Signal
+ Resolution

DC 5V + 5%

50mA Max. (Not apply to the light up ball)
Compatible with standard PS2 mouse
190CPI

J2:IL—Y — 4P — S15L2 — EF (JAE)

J2:IL—Y — 6P — S15L2 — EF (JAE)

USB Output

- Power Supply

+ Current Consumption
+ Qutput Signal

+ Resolution

DC 5V += 5%

50mA Max. (Not apply to the light up ball)
Conform to USB SPEC 1.0 HID CLASS
190CPI

+ Pin Header J2:IL—Y — 4P — S15L2 — EF (JAE)

J2:IL—Y — 6P — S15L2 — EF (JAE)

Hamygaus, 8



@ INCH TYPE

W 244 1C AL 7-ARNEER 2 4 7
Waxrath
[ IR A Y

5

TA3414 series

OUTLINE mm

60+05

2—945

ﬁ
k+

Connector

IL-6S-S3L-(N) (JAE) /

R—IL#% S$36
ball diameter

05
(8%£42) (Ref42)

=+
30+05

B E DL A
HOW TO DEFINE MODELS

TA3414N[ ]2

| ‘

i =K
MODEL

1.410>F ER4T
TA3414 e 1.4 INCH POPULAR TYPE
H AR
OUTPUT WAVE FORM
1 - JNIVR Pulse
2 - FiE Square Wave
HAR R

OUTPUT FORM

O amygaus,

o ————— CMOSHi7) CMOS output

£ =300 N\

B Low current consumption achieved by CMOS IC
l Output via connector
W Utilizing Photo sensors

%n)bi%

CONNECTION
U % Red |
R S Yo
o Black+ !
- 2|2 —=— F Bl — GND
JLIg—| : = Bl : 1
75lalsfbr—rt e XA(+X) *
7% I S o
2l ala = B Creeni L xe(-x)
n= I & vellowr |
) [P S - S\
i ' A Whiter !
616 o X:/gél'jlid: ! YB(=Y)
“./_.L__/ *(I\")bxﬁ*i)

MY—IRRBAFICERSN TOEE A,
¢ Outer conductor of the cable is not connected to the case.

B AW & &
MAXIMUM INSTALLATION ANGLE

rSvoR—I

Track ball Max. 30°

1 f2L =T TR ERIE 5 B2 AR D H
Cable should face either downward or
rightward

INZIVH Y MTER (B9E)
Panel cutting dimension drawing (Reference)

48

oD
N\

S
48




@ INCH TYPE

TA4714 series

W 24 4 1C #HRA L2 KEEER S 1 7

W oxs a2l

[ RN E v

WA LZED A LT, R—Ib kb KURENE
AT E I ENTES,

5 1

(JAE)

B Low current consumption achieved by CMOS IC

Il Output via connector

W Utilizing Photo sensors

H Cleanig of a ball and the body inside is
possible by removing the ball.

& #t &

OUTLINE mm CONNECTION
60 g ) - L= —
(FHIEICTERAIRE N— /" V% Red ' |
48209 -2 i i SR
42%02 2— 445 bl Black 1
¢ J/ 2|2 — ®_Blad b GND
( | A - b ' ' F Ble \ :
N 2—g2 gy IFCTTTTT I — XA(+X)*
= M 5% bl Greent
/\ RE2 :hi ; TE(; ala | % reen: : XB(—X)
o Hvh X I A= iU # Yellowr |
3§ * - e 55— # Ye ow: YAGY)
? HE L 1@ white! !
:|I|: ' ' e ' _
::“ | 6|6 ! TRU—ILR : T YB(-Y)
P\ iy S s Gou )
k\/ \ r MO—INEARBICERSNA TOEE A
L T < 1 % Outer conductor of the cable is not connected to the case.
Connector
‘V IL-6S-S3L- (N)

¢ 51 g%‘mjw&s;sas
all diameter
$46.5+01 £=300

ok
g%l
[}
c
N <
s
X /[

EHE ANy 4 { :
IL-6P-S3FP2

ERXEE DL &
HOW TO DEFINE MODELS

TA4714N[ ]2

| ‘
s KL
MODEL
- 1.41>F EREAT
TA4T14 oo 1.4 INCH POPULAR TYPE
H AR
OUTPUT WAVE FORM

JXJVR Pulse
AR Square Wave

HARRE
OUTPUT FORM

D e CMOSH A CMOS output

AT & &
MAXIMUM INSTALLATION ANGLE

rZvTR—=IL

Track ball

L Max. 30°

112U =T TP ERIE L 325D A
Cable should face either downward or
rightward

INZIvhy bHER (8%)
Panel cutting dimension drawing (Reference)

48

)
U

<
48

)
A\

2—¢5
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INGH TYPE

TA3420 series

W21 F INEEAT

W 24 4 1C #FM L - KNEER S 1 7
| = iyl

[ BN Fv

5

M 2-inch Compact Type

B Low current consumption achieved by CMOS Hybrid IC
H Output via connector

M Utilizing Photo sensors

%n)bi%

CONNECTION

11 * L L ysvoo

o -1 E EE Blacki E GND
5}% = % olee L XA
%% 2l ﬁ G'ee”i XB(—X)
Ml s e B L Ay
6| & oo vBl-v)
N St oz

M= IRRARFICHERSN T EE Ao
¢ Outer conductor of the cable is not connected to the case.

Connector
IL-6S-S3L-(N) (JAE)

OUTLINE mm
2 4—M4 R&7
56.6%05 4—M4 depth7
4 /\ T
D - —
8 +Y ‘ +X
N ==
©
) J
S |
® -
(oo d
2=300%10 /
R—ILiE I;ITiI
S$50.8 $55+03

ﬂ)
o
.| 2| B8
g5 4
ol < T
(2]
ey g
IL-6P-S3FP2
HREBEDH &
HOW TO DEFINE MODELS
' ]
¥ X
MODEL
TAG420 3 NG FORLaR TYPE
H
OUTPUT WAVE FORM

1 - - JNJLX Pulse

- FHi#E Square Wave

ki
OUTPUT FORM

2 CMOSH# CMOS output

11 smyas

RAMM (A E
MAXIMUM INSTALLATION ANGLE

hovoR—I
Track ball

=T Max. 30°

112U r =T T Ir AL 8225 B D4
Cable should face either downward or
rightward

INRIVH Y MTER (B9E)
Panel cutting dimension drawing (Reference)

56.6
D)
A\
q{\’y ©
%)
> )

o Ratpas.




INGH TYPE

TA4533 series

W3/ vF u—azLa47s
| =yl
| IR E Y

5 1

(8%#81) (Ref 81)

M 3-inch Low Cost Type
H Output via connector
W Utilizing Encoders

& W X

OUTLINE mm CONNECTION
'>:< -
4—M4 FX6 A= =2 SV % Red | 0
depth T —— A fed L\ +5vDC
7 i ' 2 Black: !
e+ HI- R B )
T 1 JLAg : 1 E OB : 1
L’— 7583 —>" =< : XA (+X)*
g x I G I
! : I P % reen: ' XB(—X)
B Vv | S wE Dl E Yellows |
g (o] = 1 i 1 i
: t e ls| <8 N =1 o 5|5 [ °on, YA(+Y)
1 - T22 3 & ¥ LU A Whited
. X 27 <3\< 618 =Tk T YBEY
! r v hield', '
y a R
O~ IR EREN TV EE A,
3% Quter conductor of the cable is not connected to the case.
\ 101.6%05 \ [AE3 2x2—M4 FE6
‘ 115%1 ‘
A—I1ES$76.2 21+ =
N -0 F—ILEZ E*m{#(j’ﬁg
N %é . Iﬁ/mbmﬁwﬁ MAXIMUM INSTALLATION ANGLE
| | P
) =
o ‘ [—\ e =7
royok—  Cable g
5 Trajck ball S
™ == l Max. 30
14---6 \ o
5 e}
By g
(IL-6P-S3FP2) 19.5
1L =T ERIDERIE R B2 5B D H
Cable should face either upward or
leftward
/4 = : oS . S (4
HBRIEEDHE NxIHy MHER (B%)
HOW TO DEFINE MODELS Panel cutting dimension drawing (Reference)
| ‘ 101.6
)
A\
2 £
MODEL %#\5’ @
— . IRI SN g o
TA4533  -oeeeeeeeeeee General use, connector output S -
seyab$it
OUTPUT WAVE FORM Q 4_;45
| —— JX)LZ(CMOS Hi77) Pulse (CMOS output)
D e FHE (TTL dA) Square Wave (TTL output)
eeyakia
OUTPUT FORM

TTLHA  TTL output
(772U AN BB DH)
CMOSHA CMOS output

Zamyaus, 1 2
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STRUCTURE & PRINCIPLE

At AR —LNT Y V& & 7138 cs2id 725t
T I AREEICE T, HOWAAAIIT ) —IZMHETX
5K 5>TET,

2% 90 EFh/-EICREL, uv—x2YTrya—4
BOMEE 7+ by HCLDBRET2 2812k, A—-n
Ol AE X, YAHOBREFE LTHhLE S,

The ball is supported on ball bearings or
balls,and shall be rotated to any direction. The
signals shall be obtained by rotating the ball that
is mechanically coupled to the encoders via
rollers.

Two rollers located at 90 degrees to each other
turn the respective rotary encoders in such a way
as the X and Y components of ball rotation are
outputted as electrical signals.

3 INCH /TA4533 series

R—Jb

Circuit board

1 3 zayaus

IR II: Xiti7)

Detect shaft X output

TAbht 4
Photo sensor



BT O ANMERDORY g vyavy ba—JL, h—J)L
,l-t_\ Fﬁ 19“ :; :Uﬂl/%“rllﬂﬁﬁ;;giﬁ‘o

APPLICATIONS Trackballs are used for cursor .~ position
controls in various digital equipment.

B =y FLarEa—2 D
B Personal Computers

W R ADISH
B Various Medical Equipment

@ ia1—4

@ IV —ETFTT 4y TR
® uyFUIR—F

@ Simulators

@® Computer Graphics
@ Plotting Boards

L—&a ) =)L \DInH
B Radar Consoles

Zamygaus, | 4



® S v IIR—=ILDEIRWEFRICDONT

W BAHREF D=

OFRDERE. BROBWVERTITL. BRFASEVESICLTKL
&V,

OFEShELES, SHBRICTL. BEOREF LV BEHRMEREL T
&V,

ORI THREZEL T LS,

ORBDONTERRVHEZOMRIE L T &L,

W EAGT. BRFTEOEE

OHUREIBAE ICHE > T, WBEEZBT T TS &L,
ISR AR, &E). /4 X FES (BE. BE. kK. &%)
BEEL TS EEL,
OmMFEE, K—I®, 5= L JICERBEEZ VTS,
OERM 8. 7IAHVE) OFVSHTRERLAEVTIEEL,
@5k, BREMOBFEPHADHEZZATIE, BXHICHEALEWVWT
&L,

B iR EDEE

OFCHR L. BTIRRKI & & W & MM 2 fEA L TV 2 PHERBL TS L,

RSB £ T ERBES AR LA MET 3 BAN S £ T CSD
O/« XDEALE T BH, BARL ML TEEL T £ AL,

B ERROESE CS;)
ORBHOER (2137 SOBME) &BEMBL T L0,
O 11 AN RIS < 35 5 I L T £ 30,

B ERALEDEE CS;)
O R EA £ O~ 45C OB THRAHEIE 90% LT THRAL T £ 8
Uy,

@, KFEEED,HL S BVFERATHERAL TS,
Q@ENAEFTR—IVERELBVWTSEEL,
Q@F—IVILFEEEL T THERALEVTL AT,

. N e = . oK
HIEEE (WIbmAaLFEEW) o
OAMB[TFERADEIL. FEOEWEE (BRATER. TOMIESIN) @D&
HHETHEVET,

QX IR ICRERVEEMICOVWTHLIEIRBHTHEYET,
UL U—MRICERREHIBETHERLET, JEAICSAES
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B Cautions (Please read without fail.)

@ In using this product, follow the descriptions in this manual.
Please use this product under the environmental conditions
specified in the specfications.

@ We have been endeavoring to improve quality and reliability of our
products. In a general way, however, the predictable failure rate is
not zero. Therefore, in using this product, multiple safety
measures should be incorporated in your system or product so as
to prevent any consequential troubles resulting from improper
functioning of this product.

@ This product is not for use in apparatus that require extremely
high reliability (medical equipment directly related to life
conservation, aeronautic and space equipment, atomic power
control equipment, etc).

@ This product is not enclosed type. Take care that this product is
not directly exposed to dust, dirt, water, oil, etc.

@ Do not use this product in the area with inflammable or explosive
liquid or gas, or with corrosive (acid or alkali) substances.

@ When a vibration is introduced to this product, the output wave
form may shift more or less because of its construction. But it
does not mean the product is out of order.

@ In connecting cables, check with the connection diagram in order ®

to avoid mis-wiring, which may cause abnormal output signals or
a defect in this product.

@ In connecting or disconnecting cables, handle this product
carefully, holding the socket housing tightly and avoiding twist.
(Do not make those operations, holding cables with hand.)

@ In order to avoid noise mixing in, the connecting cable must be

arranged to have as much distance as possible from elements,

which cause noises, such as power cables etc.
@ Do not give excessive load, vibration or shock to this product. ®
@ The surface of the ball may wear down, due to its construction,

depending on how and how long it is used.

@ Do not disassemble nor make over this product.

B Warranty Period
@ Warranty period is one year after delivery. We will warrant any @D@
failure of the product by repair/replacement as we receive your @[Ki
notice or shipment of a failed product within the period. @D@

Even though within this warranty period, however, we cannot take
responsibility for any degradation in quality resulting from use or
storage in contradiction to descriptions in this manual.
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