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Far more tham 30 yvears, our com-

pany has evolved 1o becomes a
warkd leacler in the manufaciue of
human ogerated controds for tracking
and positicnirg lasks, We spacalza i
designing products with emphasis on opti-
mizad homan tactors, parfarmanca and nali

Ay

Many innchvalive 10eas in this catalog wera lirsl intro
guced by Maasurament Systems, Inc., and combined

wilh our Joysticks Trackbalts, Conlral Grips and Infarlace
Circuits, These producis are considered the pericemance
and guality standards ol the industry

Our Salag & Applications Enginesring, Dasign Enginsaring, Cual-
ity ard Production staffs provide our customers with a unigue re
source. We offer problem solving skills; reliabls, applcation specific
products; volume producton capabdies, and long term Engineering
Cruality and Customer Service support

M5l designs and tabricatas Joysticks, Irack
balks, Grip Controds and Interface Circuits

kar products range from cormmarcial, off-1he-
shedl o custom, milary grade and many
combinations betwesn. The purposs al this
catalog is 1o demonsirale some of the Ideas
pur cusiomers have used o sohve thair unigue
inpat desnce problems. Drawing on a reden
taire al thousands of product varationg and
iddess, our Sales and Applications Enginaaring
Department can provide a cost effective
solution to youwr needs. Call or fax us with your
requiremants and ideas So we can work with
YO

Ultra Measurement Systems, Inc.

ELECTRCHHICS TPT Commenoe Drive, Fairkeld, Conneotioul DG4S LIS
TEL: {2 136-4200 » FAX: (207 300- S
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Force Type, Miniature, Finger Operated

_ High Reliability...200,000 Hours MTBF
Life 10,000,000 Cycles

Infinite Resolution

Thesa foroe opsrated miniature joysticks provide a lmear,
irfinile resolulon oulpul veltage whch 15 proporional e he
foree and vollage applied. Linear force range for a stan
dard device 15 either 0-3 Ibs, o (-5 lbs, (other ranges
available) and inpul voltages of up 1o 12 volls DC or AC
RMS can be used, For & standard 3 b unit and = 6 VDC
npu voltage, outpul signak s 0o = 1.4W0C. Urils utilize
semiconduclor plezoresistive alements mounted on a
cantilever beam. Units retum o center when force is
remowved. Ask Tor our Minialure Joyshick Calalog for mare
il ermain

— ¥
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Model 462 Subminiature Joystick

This moded incorporates a stainless steel case, elaslomer
seal and Bushing mount and ofters igh panomrmance in g
small size where space is animportant factor, Owverall
clepln behird the panelis 43 inchos maximum with a gam-
alar ol 375 inches
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Madel 4705, 4655, 4675
Model 4855 Case Style "S” Servo Moun
Model 465 Series

[,Il}slgnr_‘:{l far mmilitary apphcaans wnere numidity requirng
ments per MIL-5TD-202 apply. Semiconducion piezores-
stive elamants are proleched By an ntarmal Haxble metal
bellows The case s constructed of shuedy brass and black
anodized alumirwm alloy. A variedy of mounting oplions,
Inger-lip handlas, thumio buttons and Dool Saals ara
guailable

Small Size and Light Weight

Variety of Styles and Mounting
Configurations

Model 467 Series

LDrassgred lor mdusinal apphcahons whers gnviranmenda
facions such as humediny, lemperaiure and gasses of S0
ids are a consideration. Construction wilzes imernal meta
Eellows and case malarial Simlar to Modal 465

Model 469 Series

Designed for controlied or other less severe eninon
manls. The semiconducior alameants ans sealed by use ol
prophietary encagsulants. Case matenal 12 brass. Mound-
ing styles, fingar-iip handies, thumb buftons and boot seals
samalar lo Models 465 and 467 are available.

Model 470 Series

Designed and proven by gualilications lesteg lor e mosl
gewvere military eguipment environments, Linis ulilize a
hermalically ssaled consiruction and meel humidily
requirements of MIL-STD-810 Method 507 procedure 1
and EEEI requiremanls of MIL-5TE-202 Method 112, Cond
A and

Model STX

This moded 462 joystckisensal
intarface circuil combination
transmils data in most comman
‘mause” farmais. The compaci
bl panal configuration pro
wvides an installation that mesls
tough environmasnlal siandarncs
and requares very litle space

Model STXK Control Pad

This ‘ready 1o install® STiK
Contral Pad incorparates he
features of the S5TX fﬁ“{:h
with its AS232 or RS422 senal
interlace circuil and a sealed
keypad with tactile swilches
Daesigned for panel mounting,
the STXK is an economical in-
put device prowviding excelient
Paintireg of rmotion condrol, com-
pact size, high I"Ellﬂtlilll':.' and
excallent seakng capabilities

Model 473

Three Axis Control

This comtrod provicdes + X and
+ % contrgl operated by the
vartical handie. = 8 conlral
& acheved by lurming the
Enurled ring. This separaton ol
ihe condrad functions is useful
in apphcatans thal requirg no
cross-lalk between axnes




Force Type, Miniature, Finger Operated

Models 475, 485
Designator, Two Axis
Control with Switch

Madal 475, 485 for use in control
grips such as Model 1505, It in-
Cludes a joystick with spring loaded
azial mation 1o operate a SPOT
switch, The Madal 475 is for less
SEvare anvirenmenis. Modal 485 i
sgabad Ior senvare mililany amiran- .‘
mants. Cverall langth is 1.54 incheas

KR

Sereo Bushing Grip

Mounting

Various mounting configurations including front mio _Il'|
serve mounl, grip mount and b |=hu=g mount are ayvail
.-|*1|r Ask 1 ior specilicabon conlnal drawing 344072 or our
Mirialure Joystick Catalog

rella

FrH 359870 F.-'r.l:;r;.1.1:; P 361G PR 3815110 F‘h.':.H.ilﬂEl
Hundis "lrr\-de Handla
Fingertip Handles, Thumb Knobs, Boot Seals
A variety of handles, knobs and boot seals are avaitabla
Ask for drawing 364068 or our Minature Joystick Catal Qg
[ more complate infosmatian

Joystick with Quadrature,
Pulse or Serial Qutput

Model BES, BET ar BED bwo axis [yt ks Incarporate our
Maodel 4565 467 or 469 joystick as the finger fip control,
The module conlaing circuitry
whech converts the jovstick ana-
Of oulpul o quadrature, pulse
or serial outpul, The circuit is
desigred o permit the opera-
tar fo slew rapidly, yet also pro
duce very small motions

Maximum autpul ratas can be
specified as 500, 1000 or 2000
counls per sacond

Moded 885 Mitary Environrments
Model 867............. Industrial Emdronmiams
Model 850 Commesrcial Emdranmends

g

bodal 489 1020 Pound Force
Option: 10/20 Pounds Force

Maximum cperating larcas are 10 and 20 paunds with
glastic limits of 64 and 128 pounds and sensitivilies of =

14 Wb, and = 0.07 respectively. Conlguration of thase
joyshcks 15 diflerent from the standard 3 pound and 5
pound unils. Cwerall r'-*'-;| h ncludrg the rod 5 1.75 inches
waih a Dody diamater of 655 inches

Option: High Output Voltage

unit oesigned for applications where a hagh sensitivity is
required and a = 28 VDT supp Y 4?_,.|.a nle Owibowl voll-
age range is 0o 9 volts, sensitivity i = 3.0 Wik, and o
put impedance is 4K ohms. This fealure is avaidable an
rmasl cordigurations

=
Dpﬂunr Dual Redundant | .. . "

This is 8 dual redundam joyv- | ¢ oura CHANMIL &

ahick !:_=-:h oulpul is proviced | e s
in wo channels, & and B vM.ﬂ
Machanical configuration par | oy 2
slandard Model 465 units | oo o CHANMEL &
Schemalfic as shown

Option: No Foldback
Diption 3220 allows the rmas-
mum Sulpul 1o ramain rela
Livaly constant as increased
fgrce bayond 3.1 pounds 15
applied. Sensitvily afler stop
5 lage than = 10m Wik, (see
characiensiics curse)

LU ——

Model JTX
The JTX joystick provides a precise reliable and rugged
conral that withstands harsh emvironmenial condit ans
The joystick is availabée in quadia-

ura sqLIan2 Wave and serial out
puls, A commaon “mousa”
farmals carm b armulated

N



Force Type, Hand Operated

AC or DC Input/Output
High Dynamic Range

Infinite Resolution
High Tracking and Positioning

Accuracy

Lzl (force ar silf stick) contrals have been shown
by human faciors studies 1o provide the operator with a
device that permils higher tracking acouracy, mose rapi
and accurate posilionryg capability, with less training time
and fabigue than other styles, This seres of condrals is
dasigned lor fized panel mownting and & operated by the
hand. Thay ang normally used o condrol rate and provide
a linear, infinite resolution voltage signal oulput propor-
tanal ta the applied forca. When the farce is released
tne contral signal returns 1o 2aero, Force is spacilied as 10
Ibs. rmairmum with options up 1o 50 Ibs

Model 435 MS

A two axis hand control incor-
porabes a push butlon Swilch
an ik handle Linit operates
an AC supply. 12-28 VRMS
201000 Hz

Model 456

Phsicalty smilar 1o Model 435
M5 bul operates on plus or
riras 15 VD suppdhy woltage
&F 100 maA The cutput has
adjustable sensitivity and

otz

Model 446

fhis hand control offers the
vErsallity of using a grip as the
hurman interface. The added
Iregayer and other swilchas al
Iowe e oparalor o perlom
miultipls tasks while opaerating
i primary transducer. Thig
unit prosides a & 10 VDG aul-
put from a £ 15 VDO supgply

Maodel 435

A two s hand control using
a sl diameler, sirasgind, in
ger-iip hangle which provices
comior and sansitivity 1or high
aoocuracy applications, Linit
operales an AC supply, 12-28
VRAMS, 50-1000 Hz

Model 436

Physically similar 1o Model 435
but operates on = 15 YOG
supply village af 100 ma. The
outpul has adjuslable sansi-
fiwiby and pifgel

Model 415

This force oparated hand cor-
tral was designed o specil
cally simulate an F16 flight

shick; including the dual slopes
oulpul and grip guick discor
nect feature. A variety of grips
ig available to simulale a par-
ticular F16 stick moded, The
unit operaies froma+ 15Y00
supply. A single slope oulpul
miodhed 15 sailande 10r ind sl
apgplicationg

Model 438 Two Axis Hand Control

Thisis similario Moded 435, with 3 two channel operaticnal

ampldier, The oulpud can be spediled as high as = 40
VO, Balance and gain contrals are provided

Messursrsen] Systems, ne



Displacement Type, Finger Operated

Compact Size
One, Two or Three Axis Capability

These displacament joyslicks lealee a compacl, plasiic
construction uiilizing potentiomaters thal franglale stick
mavamant inla pracise conlral far postioning and Irack-
ing tasks Stardarcd patentiameters are conduclive plastc
wilh cptional high reliahility, carbon and wire wound iypes
avallabnle. A tabie of opdicndl eatunes i shown on Pagae 3

Model 521 Two Axis Joystick

This basic two axis contral utilizes a bal and socked |oy
SICK pavedl with preceion mealal Bass 10 praade smooth, iow
friction modicn of the X and ¥ pxis Hemoyable aiurm-lo
cenler dedent springs. trim cantrols for fime adjustment, a
round bright chrome bezel with mounting screws arna
Slancarg

Model 510
Spring Return Pot
Frovides smoolh conlinuous
cantrol of rate in rotakng dis
plays and machines. The po-
{eniligd Moves 3
45 al maxmum dellecton and
5 cenlered an a 5K ahm in
alement. |1
MSurvled us-
ng a singke hole 1o clear the
2'H-24 (hreaded bushing
Olher resigiance values and
il MIL-Spec polentiomelars

arg gyailgaig

Inle resaiutkan

& CONvVEer

Model 520

Single Axis Control

This mocel has sprng relurn-io-
cenler. a SK ah Waill high
resglution palenliomalar. Fine
Inm adjusimenl s accessible
Iram the panal with a thumi knab
The boay and handle are maloed

plastic

High Resolution Potentiometers
| Optional Features and Accessories

Model 521 BP

Two Axis Potentiometer

Joystick with

Push Button Switch

This model has a bood far mourd
) surface sealr] and a smaller

nood af the switch la pravani

misisiure antry II|||_:;_.-;I' [P Fig@n

dle The switch leads ans Drowght

throwgh the handia and then ol

ol e Dody, below The mouning

surface

Model 521 2
Three Axis Joystick

This contral ieatures a spring
relunn-la-cantar el knob an
the joysbick handle. A SK chm

Wail polentiameter housed
within the knol can he rolaied
+ 457 far [ therd axis

Model 521 P with
Push Button Control

s conbol 5 a Model 521 with
qingle pole, smgle thiow
momerlany push buttan func-
iam svelch mour I v tha

ayshch handle The switch is
ARP. 115 VAL

ralEC al

Model 521 R Joystick
with Long Life
Potentiometers

Ihig 12 8 moadal 527 wilk lang
ifies (2, 000000 cycles) potent
omatars. |1 does nal include
N frirn acjust levers

Maaguremen] Srlrlmn [



Displacement Type, Finger Operated

Model 521-2513
Joystick with

Positive Lock

Thig product is ouwr Mode
21 joystick with an addi-
fion 04 @ lock on each axis
Lock may be specilied as
posilive ook or adjusiable

Frimbimm Pl
PHLHHE TR

Model 522

Digital Joystick

This model peovices conlinu-

.'l..E-i':,' yaranig |.'.ll.|‘:.l:" QUTRLT
FAbES in IWe axss :"-||'-"‘- are 10

.."T.I PPS (DUlSes per second)

nal. It hae spring return

'|:'-\.-|. s ancd radumas a single

+ 5VOC sugply

Model 524 Two Axis
Subminiature Joystick

Has g smoatn achon and ml

- - - ' N o o=
nil& reso 1 Walt polen-
SIMaleasl [NE-

o L] [

v 1
N EENoWE r
1IN Whare 559

WILE DO

{sarrma e

RIECETE

[ = e
I m a spacE

Model 525/3

Three Axis Joystick
This wnit 1as & solid domes
(no slod) with bazel ring
THa urdl 15 much ke Mooal
525 5P inthe X and ¥ axis
structure. The third axis (B)
5 0.6 Wall ralng. AR Thres

KES MBI N position

Model 526 PRZ

Three Axis Control

with Push Button Switch
T"!Ii thred axs conlml iealunes a
SPrNg refum-10-Senier amns WISl
kroh withh a fin
SWIlZN "|'I|_ I'_.I'l|_||_||I|,_ jovetick
rnanoie

Messuremand Spsiame, bne

Model 523
Single Axis Control

This model 5 & sngle axs
proportional joystick with
SRR rElumeta-cenler us
ng a 5K ohem center lapped
polenliometer whose elec-
incal angle malches [
machanical angle of the
knyshick. Slay in place ver-
Sens. direchon swilches
and boot seals are amaong
e avallable standard
oMions. Several units may
na maurded side by side far
Mill-axis posboning lasks

Model 525-G1066
Joystick

FRahes | dome (i slod

ustable fri

Model 525

Potentiometer Joystick

This controd has patantiomatas
#-ofis n I axis and ;err.

vinen the control handle
rgleased the |oysick remains
N place il qrace, iml

Aililary
et b Al e B
le resglution polenticmedess

Model 526
T'-'m Axm Joystick

b SOnNr raburn-i0-canter
dAxs dfil |15 SuUp-
a8 metal ez

plate and gusl

| NS 50w |

4 fhree axis versian af the
b wnil, 8 2R ahrm WS Wall
lcemsler housed with
N e KNGO can be rofaled

= 45" for the third axis




Displacement Type, Finger Operated

Model 529-20-10
' Joystick with Coded
i Digi‘tﬂl Output
- The 529 senes LUSES 8 finger
pperated potentiometer typsa
of displacearnant joyslick with
shaped fransfer Characlens.
tics including & dead band
and non lingar curve shap
ing that alows he opersion 10
ablas nigh slew rates withowl sacrlicing precise position-
ng capability. Unils ara availabba wilk TTL level pulss aut-
pul. Model 528-1-10, parailal Dinary, Model 529-30-10, ar
R5-232C senal, Model 529-20-10. Optianal lighted push
buttons are available with ary version

—-_—

Model 531

Heavy Duty
Construction

& wo axis comlral wilth rugged
all matal construction, smvi-
ranmantal boot saal and hsgh
raliabilily conductive plastic
center ieapped poieniicmae-
ters. Oplicns mclude direciion
of lemif swaiches together with
a linger opsrated switch in he
joysbck handla

Available Options

This tabde provides a lew of the numenous extra char

aptions svailable onour dispiacement fype, finger

operated joysticks. Most, but not all, can be pravi on each model. Please condact the factory far recammdn.

dations and availability,

Feature Option Description

Bood Seal {large) B A 2 T inch diameter boot with maounting plate and 0.62
diameter handles.

Center Datent C Far non returm-to-center models

Direction Swilcheas D A, 250VAC, SPOT swilches Ihal acluate 2.5° from
cenier positian

Bool Seal {small) E Meaprens boot with mounting plate. Lised for all models
using standard 150 inch diametar handls,

Fracticon Hold F Remain in positicn, adjustable force range o 12.5 oz
MMM

Gioss Black Bezel Lt Round, supplied separately, mountng screws ncluded

Matie Black Bazel J Rowund, supplied separately, mounting screws mncluded

Lemit Switches L 54, 280VALC, SPOT switches. Actuate near end of
hiardhe: iranngd.

MIL-5pec Potandiomelans M Par MIL-B-24, 2 25 Walls, carbaon elamant, 5K ahms.

Fush Butipn Bwitch Handle P 14, TG VAL, low force, snap action

Cuad Potentometers L#] Two par axis, 58 ahms, 1 Walt

High Reliability Polentiomeaters H Gk ahms, 1 Wait, iie 1,000,000 cycles.

Segmented Fotentiometer S5 5K ohms, O 5 Watt with center tap, = 28 angle

Mo Trim Condrol T Deleted trim tabs.

Low Farica u Lerw Borea sgnngs providing breakoud force of 1.5 oz, lull
scale force 3 502,

Spring Remaved Third Axis vV Provides 300° ralation of twist knob.

‘Wirewound Potenbometer W With center tap, 5K ohms, 0.5 Wait, = 28% angle.

Third Axis Z Spnng refurreio-center twist knob, £ 457

Meazuremant Speleme, e,



Heavy Duty, Displacement, Hand Operated

' Rugged, Gimbal Movement

Environmentally Sealed
Construction

Two and Three Axis Capability

Selection of Joystick Handles
and Hand Grip gtyles

Theea contfrols prosica fand End inree axis operationwith a
rugged, full gimbal construction providing smosth opera
fiopn, The lull scale cudpul voltage 15 100% of the applieg
volfage. Units incorporate a neoprene boot szal for rasist-
ance o severe envirgmmanlal contians and ubihiZe pre
cision, canter tapped + 3 angle potentiometens. The
direct coupling of the handle and the shafl o the poalan-
liprmeter wilhaut the use of gears or Inkages means the
packiash is raduced [0 & minsmiim

Model 541 Z

Three Axis Control

Thie same a5 Mooel 541 excepl
ihal Ine handle knob 1s raplaced
by a 5K ohm polentiomseier (mol
cenier tapped) which is spring
returm-to-cemer

Model 542-G903 Two Axis
Hand Grip Control

This rugged, gimbal movemeant
modal features high forces, @
special casl aluminum enclosurns
and comsinuclion 16 provice spray
resistance under high pressurg
conditipns. Auxiliary tunclhions
are performed by an array of
swilches incleding finger apar-
ated push butlons, a tngger
gwilch with a guard and a bar
gwilch in the grip handle. This
madel incledes long e poten-
rmeiers and full scale autpul

: force of 7.0 pourds

Model 541 Gimbal Joystick e

& twio Bais displacamant cantrol 106 severe enyirgnmants

Full gimibal corstruction operates very smooihly with as low Modeal 544

as 1 pound force applied 1o the oyshok. Thee moded S
available as Modael 541 P which includes & push button
swilch al 1opal the handle

Model 546 Two Axis
Gimbal Type Joystick

These gimbal iype displacameni

Three Axis Control

Prowices X and ¥ control by can
wanhional maharn al [the cantrd
gnp Rofatonal confmgl = eas
obdaimed by rotation of ke can
i grep A1 {nree aXes are sprng
raturn-ig-cenier. Polantiomeless
ara 5K cantar (appad Watl
conduchve plasiic, The canirg
grig includes trigger and Ihres
push butlan sealchis e iamo

QpEralican
joshicks ara inbaranthy rugged and

wiark smoothly without lnss of pra-
cision throughout operational life.
I hE feect Clj-;lplu'lq af the handle
and the shafi of the polentiomeater
willhioud e uss al gearns or linkages
MaEAnS 1he Dacklash g reduced
& minimum, Also, the spring levers
allow the weser a chaice ol various
aparating forces oy simply chang
ing two standard exiension includes a inumb operaled mini-
gprings. The materials w=ed in the ature joystick, a four way lrim
construction, ancdized aluminium alloy, stanless stesl and gwitch in the center position, &

Model 544-G308
Three Axis Control

A special varsion of Model 5441

sleeve bearngs, slow the product to easily withsiand gade mounied swaich on the grip
sevarg anvirormeants including sall speay, humichily and oy and Dar swich
dusl

Measwmmant Spatems, inc.



Heavy Duty, Displacement, Hand Operated

Model 544-Gd14
Three Axis Control
with T Bar Grip

This prowvedes X and Y contral
by comenbanal malan of the
contrgl handle. Hotaticnal
cantrol is chtained by twisting
af tha grip handle. The arip
handle has a push button
switch im pne end for thumb
aperaticn. Tha palenbomalens
arg 10K cenier lapped can-

dischve plaslic Wb Watl

Model 544-G510

This three s oyslick has a T Bar grip and provides X and
¥ control by conventianal motion af the handle as on the
above model The hind axis, however, & an erihagona
miational = 0.5 mches perpendiculan 1o ihe alher wo axss

Model 547 Three Axis

Gimbal Type Joystick

This rugged, precision hand con-
trol prosedes a rodational axis in
addition 10 the comeantional Jdes-
placemeant X and ¥ control simphy
by twisting the hand grip. The 3
push Bullors and iregger Seitch on
the grip aliows the coeratar to per-
farm multiple tasks. Other custom
grip conhiguraliong ane also avail-
able Qutpit potenticemeters are SE
obem, Awall conductive plastic

Switching Type

Quick Motion, Positive Actuation

Available with Pulse Rate Output
and TTL Discrete Level Switching

Ihesa conlrols prnada a muili-positan oyesick swalch iaea
I ereEsChium acourasy manis poshonmng tgsks onoa bW G0s
sysiem, & smal mobion and quick, positive aciuation maka
many . thesa switch models ._._.:|!|.|.-.. ] “"-"r'l-l'-'i-"'-l

MmN

Model 571

Joystick Switch

with TTL Pulse Qutput
Uhee premary acticn ol (he oy
stick produces 8 "slow” pulse
rata af 20 PPS {pulses per
sacond), When the ar swikch
5 pressed ssmullaneous fo &
jovstlick diraclion pressure a
{as1" pudpud rate of 200 PPS s

O CEx]

Model 572 Joystick Switch
Mo bounce. TTL level similar in appearance io Model 571
Il providas swilching sgrals diraclly rom a T400 iogic

S
eale

Eight Separate Directions
Fast/Slow Selection Feature

Model 570 Miniature
Multi-Position Joystick
& pasitive achon, cenler ol
swilzh, Moving the hand
any X ar Y direction will acluaie
a single swil aing the
handle 45 will actuate two
swilches giving aighl sepa-
rate directions, Depressing the
bar switch prowvides a means al
i faslislow saleclian

Model 574 Joystick
Switch with Lock

This rugged contraller can be
actuated m eighi separale dirac
tions. The handle nommally reburmns
io center off position, but when
desirad, a 4 tumal the krurksd lip
will lock the handle in any posi-
lion. Swilches are SPST-MNO
snap achan Hating: S amps af 28
VD ind ;

Masdsvainertl Arre, IR,



Switching Type

Model 575 Multi-Position
Toggle Switch

This model is 8 positve action
center ofl swilch that can be
aCluated in any ol sight dif ifarar
positions. In addition there is a
thumb gperated three position
igale switch mountad al the and
ol the h andia SniC s | oo
o MIL-5-8834 and MIL-5-BA05
Handle is 4 25 inchas lang. Base

& 3 0nches in diameter

Four Way Trim Switch
P/M TOGET1

This switch =5 |"=-:[r|'|1"-.- y -
ged and s ratad ai 15 amps
FRATIC inducte, Meats I
S5-9419. A high acluating
force (4 166, ) o low harce (1.2
ne. )= available. Engraving is
aplicnal

Hand Operated, with Optional Controls

Designs for Two, Three and Four
Axis Controls

Right and Left Hand Configurations

e conhguratans with 1
IFurg Oyslick LS80 &3 a Imumo
contral imgarove tracking [asks =
TUrpi el enmvirnmenis ECause
oniy Ine mass A 1he humb s
rvohvEd, el gl af the hamd or
arm. There is a variety of mina
furd [SyShces and DUllon Siyies
avalable 1o meel mosl opesaloar
prefesences. Measuremen Sy
ems pioneared the devaiop-
menl of this lype al cantrol and
can ofler g vast expenence o

SOHVE yOUT COMns o oseme

Model 1600-2
Control Grip

This ambidexinous grip B con-
atruched of high strenglh molded
iharmosal plastic. A thumb op-
agrated, Moded 465 poyahG -k and
2 push bubton switchas & o
cluded on the gng facs, A twa
cetent trigger swilch i pronaded
far index linger operation. Other
swilch and joystick aptions ara
available

Model 1505-2
Control Grip

This model utiizes a rugged
casl aluminivm consirucion
and incledes a Model 465 fwa
axis miniaiure joyshck conirol
a rigger switch and two push
button switchas. Dihar linger
operaled conlrols are avalable

Maascoumant Ep’llirﬂ!.,. 173

Various Grip Shapes and Styles

Variety of Switching and
Control Options

Model 1505-G412
Control Grip

"|'-. conireed gnp has a lwoaxis
fumb operated |-'--.':.': <
Desgned "‘r Mawy Shipbx oard
use, and lar sevea -.' specili
CRIONS Qf "P ICk .--!:’.'Il:(:llf
numidity. and O mregd ng
Penesr wpaal 15 115 VREMS, 400
Hz ar 100 e Culput s = 10

Detachable
Grip Mount
P/M BGBBG49
Many grip slyles can be
provided with a disconnect
mounl that allows Basy
removal from 1he basic
joystick control. The gnp
rcludes a knufled retan
ng ring thai mates «
threaded adapl
conlral and includes

I._|:|r o circular cann (— |_|I




Hand Operated, with Optional Controls

Model 1500-G738
Control Grip

This codlial Qi INCOTRorates
a thumb operated miniature
jowslick, Modal 4671, aing
gar, slide and push Dullon
swilch, The 2 5 inch sguars
housing incorporates alac
IFamcs O S 7l e ansddg
oubput of the joysiick o a pulss
rale range ol 21000 PP3
(pulses per second) Bales o
800 and 20030 PPS are alsa
available. & cable and con
naCior are irscliiced

Model 1505-G239
Control Grip

This canirol grip was desigred
lar mililary apphcations and
noorporates a thumb oper-
aled meniature joystick. Model
46901, twio slide 2wilches amd a
sirgle detent tngger swilch. B
i figgh strangih
iminum alloy and feahures a
ial mounling plate and

Model 1505-G879
Control Grip

This cast alumenum grip noor
Earates an infemnal amplifer. &
mulitary grade Iwo axis l::“_.-i.:-l'.i‘.
IMadel 4651 anc "umb
aparaned bhres g ma
adl action a switch

m Clpu] vollage is 2

Model 1510

Control Grip

Thes aluminwem alloy grip pro-
s @ Large 1al face im onde
to accommadate a larger
nurmbar ol swilches an 1
trols, Acdifional switches may
e incorporaled in ather loca-
lians an the grip

Model 1505 Control Grip
with Side Switch ("D")
Position

This aluminium contral grip lea-
tures a sida swilch position
chgigned 0 b operated by e
right hand thumib. A wvarity al
swilches can be incarporated
il i “0° pesition; meluding
a push button, slida swilch
toggle swilch, 4 way thm or
miniatung gyshck Cusiomocon-
figurations ard a ledt hand vier
gion 15 avalablo as shown

r"" Model 1515 Control Grip

o A large face plate and thumb
rest alkow this aluminiurm grip
o accommodate a large num

ber of switches which can be
raached comloriably by the
onperahor. & variety of swiiches
and thurnb apserated joysticks
are avalable o mesl cusiom
application requeements

Model 1522

A cast alurminium grip 1o ki
hand operation. |t s designed
io attach to a pariscops sght
used onoa melilary elicopter
Controd functions are a thumb
operated fogala swilch, a
push bulton swilch, a wo
detent trigger with spring
loaded guard and bar Swilch
A right hand configuration is
also avadabls

Palm Grip P/M 366664
Ihis unigqua 18l hard grip =
designad o cperabe as a ga
neric simulated fighter aircraft
Ehrotle conbrol grip. The shape
of the grip provides a comion
able hand hald and faciiales
the positioning of & variety ol
inpul devicas an aircraf
throftle contrals, sweh as fin-
qer operated [oysticks, thumi
whasals, toggle and slide
switches, Cusiom configura-
tions are available in addition
ko existing designs

-H-u-.mrlmml Spsmams, dnc
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The ficdicewing are sormie of the Gpicng! contnces thal may be
ncorporaled in vanous conlml gnps T'lI.J.',' prosiae a vasl
vanehy of gwitch and thumb operaled conlmls far max
TR -Z1(E‘:-ill2_]|' IR A |l|':.'

Miniatura

Thumb Operated

Force Type Joystick
Models 465, 467, 463 and 47
odfeer a vanely of avanlable iea-
tures, SeePage 4 for delads o
ask for our KManiature Joysick
Latalog

Push Button Swilch
PN 701683 and 7010137

Svailable m moemaniary (F
TESE3) af allermnale action (P
BOA013T) with ratings af &
amips, 28 VOO rosislive. Mesls
bl -5-8805

Slide Switch

PN B83807

Iz raled at 4 amins, 2850 re-
sigtve and is avaiiable in singha
or double pale, twa or thres

H poehon, momeniary o mair

-~ lainad aciion

Rocker Trim Switch
Model 580

is single pobe, doshie thow
double beaak, snap actian
Rated at 5 amps, 28 VOO

indictive Maats MIL-5-8805

Model 465P

This minature poyslick has a
special case and knob -:'.h:‘,ﬂl_-gr'
b0 prowvice mEximum protection
lo e canlilevar baam from
acoiental mechamcal dam
age, This unit can withstand
more {han 100 ks of farce ap-
plied to the sige of the knob
In addition, it provides rels-
tevaly constamt oulpid far Torces
Eem excesding 3 Ins,

Maasummant Spidimi, fme.

Optional Controls for Grips

Joystick Balance Pots f
P/M 682545

These may be required ta
aduist the null waltags leval an
Moded 465 mimatung jovsieck
Tew muilii-lurm pots can be
mouinted in a cawily on tha
grip lor extemal screw driver
adjustmeni

e

™
s Recessed M:runtlng
3 Adapter P/N 02202
A Far use with Miode! 465 thuemio
i operdlad [oysinck The adapliar

Cwars 1 thumbs knob abodd
25 inches inlo 1he grip she
This provides for mosa Som
lorable cperabon and pro-
lecls tha :'I:.'.:\.! ck from inad
wartant aciuaiign

'

T

R S
—
it

'

Quick Disconnect =
Adapter P/N 021119
and Mounting Block
P/H 021235

Ihsa altachmenls pronade
A quick means of using &
grip control allernalely
mounted to 8 console or
pperated ramaotaly on a re- i
traciabke cable A knured
thumb screw on the mount- | 97—
ing lock sacures the grip
to consoha whan desirad

Thumbwheel Control
P/N 682412

This conirgd incorporales a
krured Iamb wheel used 10
redate 8 SK ohm, 2 Watl. k-
nite resclubon patantiomater
his = nomnaly mounted n s
cenler pasifion on grip Mode
1505




Manually Operated, Multi-Functional

Ergonomically Designed

Custom Designs
Variety of Control and Switch Options

et products are custom desigrned o meet specilic

Applicaion requinements and derr

nEirale aur capanility

n providing sohulions o yaur confral neads. We can pro
vida a varely ol contrels, each carelully selected and
clesigned o nladace electivaly wilh your aquiprnend o

YELEM

Model 411
Limited Motion

Force Operated Control
ontrol incorporales a
&" hardle, a compaci
canhguration with a 2 5 inch
by 1.5 inch geep hase
conl&ning sensors and ampli-
fiers, Power requirgd is &+ 15
VL al 60 ma
tnaly is 1.9 valis per pownd up
It [1e & pounds maximum ap
erating force. Tolal motion al

This ©
lhaxit

sljudre

CDuiput sansi-

Model 404
Four Axis Control

ST A
LT,

A= TRV cudput signal pro
porficnal to lorce applied o the
Qrip & provided in lour axes
Three mutually perpendicular
axes are X, Y and £ Tha iwisl
axis, 8 is rokation abowt the wor
Ical £ axis The gripis stilf, it has
no parcephble molion iJr.-L'W.:I
ing force range Ior X and ' axes
155 pounds ar 20 pownds

g kMmO is . 190 inc s morn

Multi-Axis Capability

Model 424

Four Axis Control

A = 10YDC aubpl signal pro-
portnonad 1o borce appliod 1o tha
qrig is proviced in four axes
Thrae mutually perpandicular
angs arg X, Y and £ The Iwis
g, is rolation aboul the wearfi-
cal £ axie. This grip moves
slightly wilh apphied torce 10
provide the operator with a
direchonal feal (See chart)

Model 426-GE11

'\.EI 160

Four Axis Control
A = 10VDC out put signal pra-
partional io farca applied 1o tha
5 provicked in Tour Bxes

hree midually perpendicutar
Axess are XY ared & Thie Peeest
akis, 8 15 rodation abaut the
verical £ axis Ths grip maves
eagity in all four axes, See chat
to compare deliection with
oihar lypes al controls

Model
Number

Deflection

XY
Axes

Z L LY
Axis | Axes

F 4
Axis

8
Axis

404

S 20
Stick Ibs

40 &l 010
Ibe in.-lbs in

0.03
in

IA

(dagres)

424

Small 1B
Muotion | ibs

40 GO} 040
s m.-los. in

010
in

_q#
(degrees)

426-G811

Increasag 10
Deflection bs

20 32 065
I n-bs. | in

025
n

&
(degrees)

This charl compares the force and dedflection charactenstics al three ypes of mulli-axis force controls

AR

Mossuremenl Systams, Inc

ST

NS SeCinon
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Manually Operated, Multi-Functional

Model 446-G312

Two Axis Control

This isomelnic (farca o 210 shick)
conirl ussa B mulli-position grip
that includes a lour-way trim
SIbCh in Ehe Cenler posibon, s
mamentary push buttons, a bar
swilch and a two dabenl triggers
swilch, The grip is atiff with no
perceplible motion and wil
accommodate oiher awxiliary
corirols such as a thumio oper-
atad miniature joyslick. push but-

ton, slide, 10ggle swilches or & thumb whaal contral, Out
put sensitivity 15 1.0 volts per b, Maximum forceis 10 ks

Model 544-G1159

Rotational Hand Control
This thres axis dieplacement
joystick features a pived poin
in tha I_‘Cl"ll'ﬂ|gr-:l or e T-El::!-i
and a separale pivot poent for
the X and & [twest) axes. There
are different breakoul and
force gradients for all thrae
axas Daflaction s+ 14" in the
Xand ¥ axes, and £ 107 inthe
& [ bwisl) axis

Model 1505-G1422

This contral grip fealures a
special configuration tor wall ar
paEne |'|'||3i_1|‘||||'|g and incormo-
rates immersion proof con-
sineclEon. Included is a thumb
apergied minialure |oystick
(Model 47T0OLR}, two push but-
fon swiiches and a circular
IVRE Connecios

Model 541-G3403

F16 Hi-Fidelity Throttle
Includad in this high-tidality
gimiated throtte controd is he
riction adjust hand wheael,
Iralile gQrip pivod s hamism,
LK ohm polentiometar Quipat,
and gnip cantral. Thes grip -
cludes finger activated ingud
devices to simulate one of 8
variefy ol F16 models

Maodal 544-G1810 Translational Hand Cantral
This contral is normally bulkhead mounted and incorpo-
rabas a “rail’ that pravidas a guard and slabalizes the
operator s hand thus
achisving more preciss
contral. 1n additan 10 e
¥ and Y axis outputs, n-
lma maoalian 1o the handhe
proviles oukped T L L far
tha £ axis. Features in-
clude precizion potend
creters, rugaed gimbal
meovermnant and a ballows
v Doot seal

Model 541-G3580-1

F15 Hi-Fidelity Throttla
This twin lever high-fidelity
simulaied throttle guadran!
conlral includes hnger 19ts, a
thngitle detent machanasm, fric-
tian adjust leser arsd split grig
control. The grip configuration
represants the F15 MSIP
throdtle eantral. A BK ahm @Bo
tentomeier provides the cutpul
for each lever

Mearwmmanl Spatevsi, e

Model 551

Dedlection af the grip on this
cantrol oparales a mmiature
force operated pystick (Modal
465} and ¥ axes direclion
swilches. The joyslick pro-
vicles a maximum deflection
angla af £ 15° Outpul is pro-
porional (o the apphed 100ca
Oto+ 1.40WDC with £ 6 W0OC
applied

Model 541-G665

Throttle Control

This single layver generic
throttle control is suited Tar
applications that don't reguing
|||g|| | {ll_.""l[:,l sruilaied comirls,
bl require a rugoped, precision
contral that can ba tailorad 1o
Nl particular requirsmmenis, A
lever guide plate is used 1o
annurciata critical hrotthe po-
SIS



Manually Operated, Incremental Controls

Four Ball Sizes Available
Two or Three Axis Capability
Output Interface Options

& frackball 5 a fasl ang accurata, wo axis manual pos-
nmirg aevice redUEninig & TP «n cunt al Opersior
raireng and skill, i 15 parhcylar W W gll suited 1o fasks that
rEquUIre precise posIeEaeing vl al [he Same Time, 1115
capabée ol Deing sk quickly 1o 8 new position. The
rackball assembly co 15 a plastc ball thal is fred 10
ratale o any dirgclicn withaut limiting siops. Whean 1he
apEratar moves the Dall, pics off deyices rescive [ha bl
1 inla arthodgonal % and Y comg -|:l'r_-"|l-- When the
lis af resl, No 15 dane produced, Factors bo con-
wvinsing A spaciic rackball ang: Sa2e, Counl per
bl raeolulicen, and 1he oubpd injenace

Model 615

1.5 Inch Trackball
This trackball is offered in both
amilitary and ncusinial werson
narder to provide & guality in-
aut device for applications
whera panel space is at & mini
. & unigue ball suspen-
sion design resulis i smooth
modion with no prefarred direc-
nicn; as well 35 a much Mmgner
nall surlace exposure lhan
wny larger trackballs, TTL
quadrature and seral outputs
sre available

Model 621
Low Profile Trackball
T + features a i =

Cgrmener OEl N 3.8 e 50

nauvsmg and a very sridilos

Gaehnnd-the-pangl depth af
S inches. || pro
tan b

willh con

CdiHo

Model 622
Two Inch Trackball

4 15 pin pendant connadlor
with 10 mch cable is standaro
e raciUired | = 5 VDG al
A maximum. Standar
colors ara: bilack ball, padat ning
angd case wilh a while lglon
seql aroumd the Dall, Measuras
3.5 mches square by 2 inches
desn

Uniform Tracking Force,
No Preferred Direction

Variable Pulse Rate Option

Model 622-G60T

1 "||gh reliability grade und de-
signed for Unded Stales FAA
A Trafie Controd apolicatans, it
is similar 1o a8 slandard twa inch
trackball with 300 count and 40
micmsecond pulss output. It has
an culboard brackel maunted

cofmnoclod 10 lacilitals the F.|‘:u:—rt|f|:'t SuR-pans! mounbng
1 doee nol

and disconnect requirgaments.
pratachive Cover

ndva a

Model 622-G319
Dasigned lar medical uga n
CAT (Computerized Axial
Tamagraphy) X-Hay sysiem [
i& similar 1o a ko inch track-
ball with 300 count and 40
micragsecond gulse outpul
bait, it is edquipped with an cpen collsclor lype of TTL siler-
face 425 pin box mounied recianguiar connecion cames
tre input powser and output sigral ines

Model 622-G452

Two Inch Trackball

This conirol was develaped
ardd gualiiied 1or e desmanc
rgg requiraments al the B-52
Frogram Il lealures extended
reliabilily components wilh a
spacial NousIrg SMglce 100
EMI & EMP requiremsnts

Model 622-20
Digital Output
Trackball

.

Model B22-20 18 an ingul
denica far use ininleractive
His0iay sSyshams oo
vides asynchronopus AS-
2320 compalile sgnals in
MESEONSE 10 GLerElon Jechion Comemants throwgh modion
of the trackball. Oplicnal push butlon swdches in momen-
&y of allernale achon ane avaclable

Massurewseni Systama. inc

e

"

e
1
—
P n

e
on



-

18

Manually Operated, Incremental Controls

Model 623

Console Trackball

This small porable console
nias all the features of the
522 plus the oplion al one
fwo ar three push butian
swilches, Swilchas are
avalable in sither momen
{ary ar alternate aclion and in four colors. The standard
case color s Rlack, Dut gtvir color comnnanons ana
availabla

Modeal 625
2.5 Inch Trackball

Thes rugged, all metal chassis
trackball offers the acvantages
of & k&g ball m a package that
requires only 2 of below pang
space. Dur ball suspansion de-
Sign pronddes a smooth mction
in all direschons and an ncrease
in ball surface BEROSUNE far S0
parior contred. Output options
are TTL quadrata and serial
(A5232 ar R5422) in a variety of formats

TS Model 625 with Switches
2.5 Inch Trackball

This popular varsion of tha
Model 625 trackball offers up o
3 switchas in 3 colors. Bolh
commercial and milkiary grace
lightad swilches can be pro-
wigded in either momentary of al-
ternate action bypes

Model 626

Threa Inch Trackball
A 15 pin parsdant conmnsac-
for wath 10 inch cable is
standard. Powwer reguired
s £ 15 VDC at 170 ma
maximum. Standard col-
ors are black ball, white ﬁ_

teflon s=al and grey pilot

rirg. Measuras 4.5 inches

square by 2.3 Inches

deep. An analog output varsion is aveilables in addition to
sSouare wave and pulse outpul pas

s

Maasuremanl Sypafema, Ine

Model 626 with Swilches

Threa Inch Trackball

This trackball includes the sama
heawy duly matal chassis and 3
ball with teflon 5eaim§ ririgy a5
thi standard Mode! 626 with the
aaaed fealura aof Incofparating
up 1o 3 mamentary of afternaie
acrhich switiches. Balh rmi itary
and cammercial vergions arg
availahine

Model 626-G2519-2
Three Inch Trackball

This heawy duty trackball is &
goad axample al our custom
work ho CUSIQMmEr requirements
The device incorporaies 6
swilches nsde & spacial switch
guard for use in an air traffic
conbral application

Model XRT Trackball

2.5 Inch Trackball
Tha modsd XBT desktop track-
ball features & 2.5° high expo
¢ sure Dall, enclosed encoders
¥ heawy duty metal cast housing
argd F0 million cycle switches
The high guality modislar en
chosed encodars protact the
trackball frorm failune dise to lig
uid spills, dust and humidity
e unique balllencoder "pick
~ off" systern prowide the cperator
wiih 8 smoath and unieoom |r.'=:k|n!;| farca in all dguactinns

Model 636

Three Axis Trackball

Thig contrd provedes a (hard
output prapoetional to the thefa
or rodational motion in addiion
o the mormal £ and ¥ compo
nents of ball motion. This
model uses a thrae inch bal
and is available with & chaice
of autput oplices (see charl on
page 19)




Trackball Option Features

1
Characteristic T 621 | 622 625 626
Ball Size {Inches) 15 1.5 | 20 25 30
Outpul (Ses Legand Belaw) Q.s 0.5 | QPs Q.Fs | QPRS
Max, Counia/Rev. (Fized Raig) 501 200 HE4 BEQ dad
CountsPey, Rangs .
(Veriable Rate Serlal Only) 180 - 720 180 - 720 170 - GA0 130 - 520 17B-T12
e e N 3,00 350 350 4.50
ol D'mgrﬁ;ﬂgﬂ el 275 .00 350 50 450
% H 1.00 0.77/1.42 207 207 230
Dmarsrs winswiches | 48 | 8 | sm | sw | e
{Inches) H 175 | 42 2.07 207 300

Outpul Typas: O
Fi
&

Moae
abie

Cuadralure Square Wave
TTL Level Pulses,
Sarial H5232 or R5422

Explanation of Counts Per Revolution

The numbser of pulses or sguare waves produced per
Dl resosution (Called Cour par Ball revadution) is signifi-
cant because it dedines the resolution, slew rate and pra

Cise positioning charactedistics of the rackball. We offar
all trackballs wilh various fixed counis per reyalution Far

The trackball features listed above are for pansel mounted devices, Tabde o Irackball versions are alse awail

sgral oulpul rmockals variabla rate is an available ocption
where the basic count is mukiplied by 1, 2 or 4 depend

ing on ball speed. This option cambines high resolution

maverment.

far fine posaning wiih I'|Q'| slew raies for rapid Cursor

Optical Encoder Controls

Madel 821 Encoder
This is & compact, bi-direc-
lional, colical. incrermenial

encoder. Two channgel, = 1

quadralure outputs are di-
rect from photalransision
Resolution is up to 120
cyohes per revolution, This
rugged encoder with per-
lorated melal enceding

diacand LED light source is used in most of aur standard

trackball products.

gl

— T

Model 925 Encoder

The small size and length of this
product makes it ideal lor ap-
pheation with space limidations.
It is used in Modals 615, &21
and 625 low profile trackballs,
This wnit Is very rugged for ils
size. It has a . 125 diameser shafi
and the 625 casa i machined
from stainless stesd, Oulputs o
ooth channels are direct from

phalalransistors. Resolution B 36 cownts per fevalution,

Cither couwnts avallabae

s

Myasuramant Spaiams, fnc
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Manually Operated, Desktop Control

FEATURES:
= niform tracking farce in alf direslsons,

= Ergonomic design for optimum perlormancs and
I PSTLI CiDeEr 3 hor I.ﬂ-ll"i_ll_.".:‘.

» Enclosed encoder construclion providas protec
ficn from liquid spilts, dust and humidity

The ¥LT uses potical encoders with LED light sources to
trenslate ball matian irto X and ¥ signals. Duipul oplbans
include quadralure squane wave and seial. All common
mousa” iommats can be emulatad.

Model XLT

Tha maw XLT Trackball contral from MSI culminales ihves
decades of experiances in oommearcial, industrial, and mili-
tary applicatons, Lntil mnow, low cost trackball controls
lacked the parfcemancs raguired for fast, accurate posi-
Boning and precesion rackbals may have presented & cost
problem. With the XLT series, MSI provides both high
perlcemancs and cost effactiveness

» High impact case maienal
= High MTBF

e Complies with LIL Siandard 1950 and FCC Pan
15, Subpari B, Class B

LT Models can be used with major camputar systams
imcluding 1B, SUN, Sllicon Graphics, and DEC, and are
compatitks with Microsoft, Mouse Systems, Logitech and
atfsr popular data formats

SPECIFICATIONS:

MECHANICAL ELECTRICAL

Ball diameter o aEr Input ot +5VDE £5% &t 150mA

Body coloe: Light gy {excapl in sell-powered apphications)

Tracking force 30 grams nominal fangential | QOutput (Quadralure) 200 TTL pulses + 109 par revalution
farce an ball periphery [Sana) Fiead rate: 400 pulses + 10% per rey

Waigha: 1.4 |bs, max. Vanahle rate: 200-800 puises + 100 per rew.

Chatline: S figure

Swatchwes: (Ouadrature)

TTL lenval, Logis *0° when depressed

Al e

Operaling 1emp range
Slorage lemp. range;
Hurmiciity:

iSenall Tramsmitbed in data format,
ENVIRDONMENTAL
Swatch Lile; 20000000 Cycles
Trackball Life 75,000 hours MTBE

#0710 450 °C

-40°C 10 + 70 °C

5 — 200 Dperaling, Momr-condensing
0 — 7,000 ft Operating.

0 — 50,000 it storage



Control/System Integration

Serial Interface Circuit
P/M 6816424

This miniaturg intarlace circull = designad o it inside
our grig controls of ather small spaces and provide a
sarial frarsmission for a thumb aperated propartional joy-
slick and mullipke switches. | he data can be fransmitied
in & wariety of popular formats

Pulse Generator Circuit

(Mot Shown)

This circait convarts 8 two 28 analag inpul into a TTL
lewil pukse oulpud. Consull the factory about your specific
applicafian

Amplifier Circuit for Joystick

PN 6812150

Mol oparaling wollsge randgs can be amplifed up o x
10 VDC with & £ 12 1o 15 VOC imput. The smafl size of
v Circuil cand allows insiallatsan in spaces as small as
the mssde of a hand grip, Other amglifier circuit cards are
availabla

Model 4302 Serial Interface Module

Thiz compact iniedace device s designed fo recaiva in-
put segrals from a variaty al MEL mpul cantrels: sweh as
hand conlrallers of Grip Controls, and transmil cubpud Big-
reals in an RS232 or AS422 geral data stream. The da-
vice can accommodate up 1o 3 analog (as5) Inoul Sig-
rals plus 4 swilches and transmits positon data as incre-
mental or relative infarmation. A wariety of popular data
formais can be supplied; ircluding Microscit or Mouse
Systems

Maodel 4303 Serial Interface Module

The Model 4303 s the same package size &5 he 4302
Interface Module, however, this device can accommodate
up 1o T analog (@es) inpul signals plus 24 seitches and
fransmifs poshon dats 83 absoise posiion inforrmation in
an B bit numbes -127 o +127). A varsion transmiling
rcheEmenial inlcamanion 1S also avalabla

Measuramant Spxiems, i
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Order/Service/Warranty

Ordaers for M5 producis may be placed directly with the
K51 Ssles or Cusiomer Semvice departmenis,

Terms

All sales are FOLB, Fairfield, CT unless specified ofher
wise, MSI's slandard terms of payment are net 30 days
wilh approved credit,

For orders received via felephong or fax, a canfirming
purchase crder is raguired within 30 days and priar 1o
shipment,

Shipping Methods

MEl will use the preferred carrier speciied by our cus-
omers, Dur carrers include UPS, Federal Exprass, Air-
borne, Emary and Air Parcel Post,

Crawings and Specifications

Material presanted in thie catalog s current &t the time
e calahog is prinfed. Mechanical and eleclrical reguire-
ménts ara subgact 1o chamnge, However, if either af the
abowe 15 cribcal inihe customens infended usage, ploass
comac] tha lactary {o varity the information or obtain the
latest information

Engineering Assistance

WS maintains a support of technical experts wha can
agsist you with your patential reguirements. MS1 will be
happy to provide you with the level of anginesring asss-
lance nacassary o progerdy dafine e oplimum salution
for your application

SERVICE AND REPAIR
General

MEl's standand warranty is applicable o all items manu-
factured by M35 Received mataral should be fested
prompily. If damage ocours during shipmsent from MSIH
i will Corlact the carrier and arrange for a claim filing. H
thera is evidence of damage during shipment to MSI, the
cuskarmar will initiate cantact with the carriar and arrange
for the filing of an approgriate claim

For items requiring ether warranly of non-warranty re-
pair, the M3 Cuslosmssr Sarvice departmsant should be

Maagunamant Spelame, ins.

contacied for a Returned Maledal Autbarization (RMA)
rumbar. To expadita matters, please provide the model
mumbsar. e senal number and a hull descriplion af the
pricflesm.

Return of Units

All iterms redurned 1o MSI for repair must be shipped o
M5 prepaid and include 2 RMA rumbsar. ems sent back
for warranty repair will be returned prepaid o the cus-
tomes at mo charge. The customes will be responsitba for
shipping charges on non-warranty repairs or Rems 1hal
have been mishandiad. An evaluation fee will be charged
for festing and processing unite that have bean returnad,
and subsequently found ta have no defects.

Because of the high cost associaled wilh international air
shiprmesl and cusloms clearance, wa reguest that you
obtain speciic shipping Instructions directty from MSI be-
fore returning units lor repair

Repair Costs

Warranty rapairs will e made al no charge to the cus-
tomer. MSl will provide our cusiomers with an estmabed
cost for the repair of non-warsranty wnits, or for thosa that
have beern mishandled. A written appraval of thase
charges will b required by the cuslomsar balore repaks
can ba mada.

Far those ibame which are deemed beyvond economical
repar we il recommend the purchase of a naw unil. In
the gwenl the cuslomer decides against repainng the unit,
handling I:hEt-l'ﬂ'EEE may be imanlhvad for the encaluation wiork
perlarmed.

Warranty Period

MSI warranis new urils agairet cafacts in materials and
workmanship for & period of {1) one year from date ol
shipmenl. Hepaired unils are warranted against defects
on only those parts replaced or repaired and the work-
rmarship compladed for a spacific problam for 8 perind of
six months from date of shipment, We ghall, al our aptan
repair or replace any MS| product which proves dafactive
during the warranty period. wpon 1s return 1o our factory.
Mo ather warranty is expressed ar implied, and we are
ned liable for consequential damages. The warranty is void
if, inour jedgemant, the davice has besn subiect 1o mis-
use, negligence or accident



Customer Service Oriented MSI HESE”I’CES to
meet your needs

State-of-the-Art Test Equipment

Engineering CAD Capability
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