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1. Introduction

Each MOVISTROE product has to pass through various controls dutinproduction phases
and must also undergo very strict and conscienfisustion and quality tests before leaving the
factory for delivery to our clients.

We can assure you that the MOVISTRDEroduct you received is in strict conformity wihr
high quality standards and it fully meets all saetd performance requirements.

All relevant data on this instrument are electratycstored and can be recalled at any time.
Upon delivery, the instrument complies with theuiegd safety regulations.

To maintain this condition and to ensure safe djparait is absolutely essential to follow

the instructions below.

Advice

We therefore highly recommend to study the follaydDperating Instructions very thoroughly prior to
first use of the stroboscope. Besides technicatinétions the instructions contain also importantsh
for use and application as well as special cautaaénst damage or injury.

Please note that we feel not responsible for ang &f damages or defects caused to the instrument
by inapprobiate handling or operation nor in casenauthorized electronical or mechanical actions o
any kind of alterations to the unit.

2. General Description

A stroboscope is used for studying rapid periodatioms. For this purpose, it generates short
flashes of light with a frequency correspondinghat of the motion of the viewed object.

In this way, the motion can be made to appearaw glown or stop and therefore visible.

This is possible, because the human eye is unaldistinguish the timing of interval images
above a certain frequency.

It is similarly possible to photograph linear maisoviewed by the light of the stroboscope.

A further and important application in additionttés stroboscopic retarded action is the
measurement of speed. It is possible to measurgpied of small motors without loading
them mechanically, as it would be the case withsuesament using a tachometer for example.
Our MOVISTROB’ model 610.00 — 2GS / 19"offers several advantages:

- Extremely high light intensity for observationlafge areas

- Long term time and temperature stability of teaerated flash frequency

- High accuracy and high time resolution

- Easy to handle due to colour signal push buttons

- Low maintenance costs

- Compact design

Easy operation is therefore ensured, even aftended periods of non-use.

MOVISTROB® model 610.00 — 2GS / 19” is a processor-controledlti-functional high-power precision
instrument. The MS 610.00 — 2GS / 19” high-outgrglsoscope consists of 2 components:

1. Control Unit containing the AC and generatattioms as well as all operating controls.
2. Flashlamps 2 x TypBSod 2 x TypeKS - equipped with an easy-to-replace, linear, higtpot
Xenon flash tube, ON/OFF snap switch for the flastivel yoke.

Because of the extremely high light output of dgliartz lamp, the unit is especially suited formiinating
oversized objects such as printing presses, ratfliifig, looms, large blowers and fans, and othechirees used
in aircraft construction, shipbuilding, textilesce

The unit can also be effectively used as a lighte®for high-speed photography, allowing fast peniedic
motion, such as crash and drop tests, to be capturdim.

In addition to adjusting the flash frequency witle imulti-function control knofMfk) on the control box
(internal), you can also control the flash frequeexternally. You can activate external triggenivith a contact
switch, current impulse or light impulse from a quatible source. During external triggering, an sty
stopped image of the object results even whenrédtpiéncy of the periodic motion fluctuates. Thisdeof
operation also provides digital readout of the palled flash frequency. A phase-shift with the cohknob
allows a timed-pulse delay of up to 355°, by whiebtion can also be observed during external triggan any
desired motion phase.
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If you desire to study line-synchronous cycleshsag slip measurements, you can control the urattly
through the line frequency by switching in onetld# tLINE" modes. Phase-shift is also possible i ‘thine
Pha” mode.

The flash rate is continuously adjustable from@®Q%200 flashes/minute, equivalent to 1 to 320 Hz.
The average flash duration is about &,7depending on the frequency.
The unit offers a wide variety of features in ayveompact light metal housing.

CAUTION!

Persons with limited physical, sensorial or mentahbilities are not allowed to use the unit,
unless they are supervised for their safety by a @lified person or are briefed by the
responsible person how to use the unit.

Use of this product may induce an epileptic seizurim those prone to this type of attack.
Objects viewed with this product may appear to betationary when in fact they are moving
at high speeds.

Always keep a safe distance from and do not touche target.

There are high voltages present inside this producRefer to the section on lamp replacement
before attempting to open this product.

Do not allow liquids or metallic objects to enter he ventilation holes on the stroboscope
as this may cause permanent damage.

The instrument may be operated by trained personnebnly.
Maintenance and repairs may also be carried out bgualified personnel or by the manufacturer only.

3. Controls and Indicators

Control Unit 610.00 — 2GS / 19"

3.1 OUTPUT SOCKET for Flashlamp GS / K$ront: 3and4/ back:5and6 )
The flashlamp with the appropriate cable must beneoted with the output socket. Lock the
plug in place by screwing the collar on the plughte thread of the output socket.
Note:
The flashlamp must be connected to the controlhefibre switch-on.
When disconnecting the flashlamp the power pushhytt) must be reset in initial position "OFF"
(black colour signal).

3.2 DISPLAY WINDOW (10)
Within the frame of the display window insertedtie control panel, the 10 mm high illuminated
LC-Display numerals are easily readable.
The measuring time is 1 second in a measuring sequa 2 seconds. The measuring accuracy is based
on quartz time and amounts to + 1 revolution onRR& readout. The range of error on the "Hz"
(flashes per second) readout is less than 0,02%.

3.3 RPM or FL/SEC (Hz) READOUT
By pushing and turning tHdfk (11) the the display changes through the differespldly modes:
Rpm (= U/min) or Hz (= flashes/sec.).

3.4 ADJUSTMENT of the INTERNAL FLASH FREQUENCY
For continuous adjustment of the internal flaslgdiency which is infinitely variable within the
frequency range turn thdfk ( 11 ) (multi-function control knob) clockwise, as shownthe curve
symbol, the flash frequency rises, when you tunoitnterclockwise, it drops.

3.5 PHASE SHIFTER
Using the phase-shift modeBxtPhase"” or ,LinePha“ by pushing and turning thdfk (11 )the
flash phase position can be moved infinitely uB%6° counter to the control impulses in external
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triggering or line-synchronous operation, allowotgservation of the test object in its various motio
segments.

3.6 CONNECTOR SOCKET for AC CABLE?2)
This socket connects the control unit to AC powith the 2-meter (7 ft. approx.) cable.

3.7 SIGNAL LINE POWER PUSHBUTTONPOWER" (1)
Switches on the stroboscope by depressing the ptishb
When depressed (red signal), the instrument isyreadork.

3.8 EXTERNAL CONTROL MODES‘Ext.Phase, Ext.HzandExt. Rpm”
Serves to select the desired mode of synchronizatio
With a connection of an external sensor / signakgator the flash frequency can be controlled by an
external source viarrigger Input" (13) . We recommend our Inductiv Sensor Type 915 orahefi
Sensor Type 910.

3.9 LINE SYNCHRONIZATION MODES*“Line Pha, Line Hz andLine Rpm”
Using the line synchronisation modes by pushirgjtaming theMfk (11 ) the line frequency is
automatically fed in; this is usually 50 or 60 Hz.
In this mode of operation you can observe all Bgaehronous motion cycles. Slip measurements on
asynchronous motors can be easily carried out hadepfluctuations determined on synchronous
motors.

3.10 INPUT for EXTERNAL CONTROL"Trigger Input" (13)
A 7-pin diode input for connection of an externighal source (pulse generator, sensor, pickup etc.)
in order to control the flash rate provided. Fas thperation the selected menue has to be oneof th
external control modes (see B.8

w
=
=

INPUT for RS 23712)

With this connection (5-pole DIN female connectiti® stroboscope can be operated by remote control
via PC.

Pin connection of data cable for serial interface:

1. Slg_nal_ ground serial data cable ( 9pin / Sub.D)
2. ser!al Input Computer Stroboscopd
3. serial output 3 S 2
4.n.c. 2 > 3
5 > 1
7-8 > housing / diode plug
1-4-6 short circui

w
[N
N

Flashlamp GS/KS( see 8. Technical Data )
The flash tube (below) is mounted within the lantpol also has a separate "ON/OFF"
switch to control power to the flash tube.

w
[N
w

XENON QUARTZ HIGH-OUTPUT TUBE ( see 8. Technidadta )

The extremely high-intensity flash tube is helgbiace by spring contacts on both sides.
If replacement is required, simply release thequmessand then remove the tube.

If the flash tube should ever be overloaded becatiseorrect range selection in external
triggering or arc-through of the tube, a safetytfutill be triggered.

After the tube has cooled it will fire again.

3.14 SWITCH for front or back pair of flashlamps GS/K8)

Use this switch for alternating operation of tresf lamps (if 4 flash lamps are connected — 2ointfr
and 2 in back). It is only possible to run 2 flésmps at the same time.

The signal push buttom shows ,black” for FLASH 1arid ,red” for FLASH 3+4.

The shown frequency - respectively triggerfrequenisystill readable in the display.
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4. Menue:

By pushing (keep pressed) and turninghtfe (11) the display changes through the different disph@des.

Int. Hz - internal control - display indication in ,Hert¢Hz) - see 5.1

Int. Rpm - internal control - display indication in revolaitis per minute (Rpm) - see 5.1

Ext Phase - external synchronisation - display indicatiortled phase-shift in degree - see 5.5

Ext HZ - external synchronisation - display indicatiorHertz (Hz) - see 5.2

Ext. Rpm - external synchronisation - display indicationméwolutions per minute (Rpm) - see 5.2
Line Pha - mains synchronisation - display indication of gfese-shift in degree - see 5.5

Line Hz - mains synchronisation - display indication in k& (Hz) - see 5.4

Line Rpm - mains synchronisation - display indication ingkaMions per minute (Rpm) - see 5.4
Standby - possible settings are 1 up to 10 minutes (in Auiei steps) or “disabled” - see 5.6

5. General Instructions

First, connect the flashlamp with the appropriatble to the output socket in the control unit.

Lock the plug in place by screwing the collar oa fhug to the thread of the output sodf@tt) and/or(5/6).
Then connect the control unit to the AC mains wlith shockproof plug and socke.

Press thePOWER" pushbuttor{1) and the unit is ready for use (signal pushbuttaiicated “red”).

If four flashlamps are connected they can be ultechately by pressing signal pushbutt@h Simultaneous use
of all flashlamps is not possible.

5.1 Operation with Internal Control
The most common mode of operation is to controfideh rate by the internal flash frequency
generator. When the unit is ready for use adjwestltsh frequency and match it with the object ot
The working frequency can be seen on the scrediredfC Display (digital readouflL0).
Continuous fine adjustment of the flash frequenihiw the selected frequency range is made with
the multifunction knob (MFkJ11) for the internal flash frequency.
The working frequency can be seen in the LC displiglow as digital readoyfl0) in numerals that
contrast well in daylight.
Readout can be chosen in RPM or FL/SEC (flashesgmamd) = Hz by push & turn of the Mfk1).

5.2 Operation with External Control

If the flash rate is to be controlled externallydigsing a contact, magnetic impulses, light impsils

or other pulse signals the modext Hz"* for display indication in Hertz (Hz)Ext Rpm” for display
indication in revolutions per minute (Rpm) @xt Phase“for display indication of the phase-shift has
to be chosen in the menue (by push & turn of thk (11)). The flash phase position can be moved
infinitely up to 355° in 1° steps.

Connection of the pulse generator to the contrilisrno be effected through a trigger cable which
must be connected to the trigger input, marked=a6T. TRIGGER” (13). (see 5.3 — contacts of trigger
input).

5.3 Contacts of trigger inpyEXT TRIGGER" (8)

Pin 7.1 - 15V+

Pin 7.2 - Ground / Minus — Trigger

Pin 7.3 — not connected

Pin 7.4 - not connected

Pin 7.5 - Ground

Pin 7.6 - Trigger Plus ( Umax. 24V TTL )
Pin 7.7 — not connected

Closing contacts (short circuit) — pin 7.2 and Gbound), switching contact (+) 7.1 and 7.6
Operation with sensor — Pin 7.2 and 7.5 (Grounalixching contact respective sensor output in inf6t
Supply voltage — Pin 7.1 (+) and 7.2 (Ground)
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When triggering via closing contacts, control citeasistance should not exceed 100 Ohm when ctsnéae
closed. Back-to-back operation is permissible. 3tart-circuit current is under 2 mA , i.e. belowe 80 mA
allowable limit of current. The power circuit magtrcontain an external current source.

When triggered by external current the flash ggered along the positively-directed edge of anuisg

The impulse current (maximum) should not excee® 2%he response cycle lies at 10 V (TTL). We recanch
our photoelectric (IR) Sensor type 910 as well@simductiv Sensor type 915. In order to proteetfiash bulb
against damage an automatic cutoff will be actidate soon as the flash frequency exceeds 320 Hz.
However the display will continue indicating theytrer frequency.

5.4 Mains Synchronous Operation

In the mains synchronisation motldNE” the line frequency is automatically fed in - usp& or 60 Hz.
Like in operation with external control the trigig can be displayed iHz, Rpm andPhase.The flash phase
position in“LINE PHA” can be moved infinitely up to 355° in 1° stepe(se5).

5.5 Phase Shift Modes

In mains synchronous modt.ine Pha” ) or operation with external contrdExt Phase”) the phase shift
allows observation of the test object in its vasioaotion segments.

Using the phase-shift mode the flash phase positiorbe moved infinitely up to 355° in 1° stepe(€e5).
Change the phase position by turning the multifiomccontrol knol(11). Angelar degrees will be shown on
display.

5.6 Standby Time

In menue itemStandby” the time is adjustable in the randeto 10 minutesin 1 minute steps ojsabled".
The Standby time has jpreset of 5 minuteg(factory-adjusted). Turn thdfk (11 )until the desired time is
displayed.

By pushing and turning tHdfk ( 11 )to the left the different display modes are avdédaagain.

If setting ,disabled" is used the timer is unoperative and the strobpsavill operate continuously.
Note: Continous operation will reduce the lifetime loé tflashbulb.

After the set time is expired the stroboscope stdp flashing. Standby" is shown in the display.
By pushing or turning th#fk ( 11 )the device starts to run again.

6. Replacing Flash Tube or Fuse

CAUTION: Always disconnect the unit from the power source Here servicing.

While the built-in condensers are self-dischargymy should wait at least 8 minutes after discotingc
then check for residual charge in the condensdtsami insulated screwdriver before attempting tokwo
inside the unit.

If single flashes are noticeably missing (,stutigt) or if the lamp should completely fail to optrathe tube
should be replaced because of age or mechanicagtam

Release the screw to remove the protective letirame from the lamp. Next, release the firingeant from
the clamp beside the pressure spring on the sitteedérger reflector opening by pressing on tiselation.
The defective tube can then be removed for replaoeivy counter-pressure on the spring contactshatidd
the flash tube in place.

A black coating on the inner wall of the glass @awflash tubes is normal since flash tubes aréciatly aged
before installation to guarantee trouble-free penénce.

Remark

Do not use the flash bulb needlessly, as itsdiflemited to approx. 350 hrs. You will achieve acimlonger
lifetime, if you switch the instrument off or uke standy function in cases of long intervals itween the
measuring or motion control actions.
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6.1 Replacing the fuse

The fuse-holders are located on the front sidéeftbntrol uni{ 14 ). For 230V AC operation two 2.5A T fuses
are installed; for 115V AC two 4A T fuses.
Release the fuse holder by push and left-turn. ®epthe fuse and insert the fuse holder again.

7. Maintenance and Repair

If the instrument is suspected of being unsafes takut of operation permanently.

This is usually the case when the unit shows physiamage, no sign of functioning or stress
beyond the tolerable limits.

Repair, replacing parts, calibration etc. shouldémeied out by trained personnel only or preferabl
return it to the manufacturer for inspection andtoal.

In correspondence concerning the instrument, pleasguote the type number and serial number
as given on the type plate underneath the bottom dfie housing.

8. Technical Data MS 610.00

Power supply: Digital readout:

230 V AC, 50-60 Hz 2 lines LC Display with 8 chkters
115V AC on request 10 mm high, illuminated thsp
Power consumption: Accuracy:

ca. 185 VA readout in RPM + 1 rpm

readout in Hz (FL/SEC) max. 0,02%
Flash Tube: (2 digits after decimal point)
socket mounted Xenon quarz
rod shapped flash bulb Trigger action:
internal oscillator, external triggering or mailysishronous
Light intensity:

max. 6000 lux in 50 cm distance from reflector Phase shifter:

(beam axis) continuously adjustable from 1 to 330°
Flash duration: Connection of light source:
depending on frequency range 3 — 7 us speciaksddkcrewing type)

max. 4 light sources, alternating operatibthe 2 flash
Frequency range: lamps at the same time time
1 Hz - 320 Hz = 60 U/min - 19200 U/min

Control of flash frequency:
Range switching: internal oscillator, external triggering or mailysishronous

automatically
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Input for external triggering: Seriel Interface:

7-pole DIN female connector with bayonet cap 5-polN female connector with bayonet cap, PC
connection by RS 232 interface

Light source: Dimensions of Light source:

Light source with swivel yoke and tripod mount, Hxx D / Weight
"ON-OFF"-switch for flash bulb, 365 x 235 x 198mh 4,2 Kg(GS)
and 3 m connection cable (up to 10 m on request) 0 x1B65 x 130 mm / 1,6 KEKS)

Control unit: Dimensions of control unit:
Light metal system housing, Width housing: 440,rfrant panel: 482mm,
Powder-coated, silver, Height: 182 mm, (inchlvar foot),

Depth: 493 mm,
Weight: 12,4 kg

Accessories:
Inductive sensor Type 915, Infrared Sensor Tyg® PIotective Spectacles Type 950.01

High Performence Light Source High Performence Ligt Source
Type 600 GS Type 600 KS

16
Type 600 GS Type 600 KS
Dimensions: 365 x 235x198 (GS)
190 x 155 x 130 ( KS)
Weight: 4,00 kg (GS)
1,60 kg ( KS)
Length of connection | 3,50 m standard
cable: up to 10,0 m at request
15 Linear, high-output Xenon flash bulb,
B11038 (GS)
16 Linear, high-output Xenon flash bulb,
B11058 (KS)
17 “ON - OFF “ - switch

March 2013
Right of technical modification reserved
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9. Stroboscopic Principle

With stroboscopy, high-speed periodic motion whiahnot be followed by unassisted eyes can be made
accessible for observation and its frequency meastor this purpose the oscillating or rotatingeob

is illuminated in a periodic series of light impesds(flashes) which are as brief as possible. Thecob

then appears (at the appropriate flash frequenchEtmotionless (stopped image) or slowed (slowianit
The object’s behavior and motion can thus be oleskinv all their details.

At low frequencies in the flash rate (below aboit+®) a certain flickering of the image is unavditia

To make the visual perception appear real reqairgsid-colored disc with a single eccentric mark.

5.1 Stopped Image of the Object

If the rotating object (or the mark) is to appeathe observer as a stopped image under strobaslgi,
the periodT of the flash frequency must be a whole-numbetipial n of the rotation period:

T=Tn=nr
For the corresponding frequenciés 1/T and revolutionsv = 1/r the relationship is:

f=fn=1v+n

The highest flash frequenadin = 1) which produces a stopped image of the objectthieemark
equals the revolutionsfl = v (stopped images in which the mark appears mane dince still
result from flash frequency > f1).

The observed phase of the rotation in stopped imagehe rotational angle at the moment of thsHi

is purely accidental. Through brief changes offtheh frequency however the desired phase position
can be adjusted approximately. In the same way, R&d¢lations can cause a change in phase position.
Exact phase stability, i.e. sharply stopped imaga,be achieved when the flash frequency is cdettol
externally by the moving object.

5.2 Measurement of RPM and Frequencies

To measure the RPM v either the highest flash f#aqu f1 = v which results in a stopped image of the object
can be determined, or two neighbouring flash fregies fn and fn+1 can be determined and from these
the rotational frequency computed. For the perfods and fn+1 in the flash frequency the equation is:

r=Tn+l-Tn
From this we derive the frequencies:
v=fnefn+l+fn-fn+l

5.3 Slow-Motion Cycle

If the period T of the flash frequency deviates slightly from laoke-number multipleTn = nr of the rotation
time r of the object, i.e.

T=(n+e)rwith/e/ <1

then the object no longer appears stopped, butdtaied through the anglge between two succeeding flashes.
If /el is sufficiently small the eye perceives a coristémw-motion cycle. Angular speed’, at which the object
appears to rotate, is given by:

w=2Vv =216 = 2ne 2mne
T (n+te)r nr

If we compare this with the true angular speedefdbject, we obtain:
w=(e+n)e w

Fore >0(i.e.T > Tn and/orf>fn) w andw’ have the same sign, so that true and apparetiomare
in the same direction.
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The opposite holds foe < Q With increasingde/ the angular speed’ of the apparent rotation rises.
Finally the angle2re becomes so large that the mark on the rotatisgappears at two different places
during two succeeding flashes. Other phenomena&iides below) also occur.

5.4 Stopped Images of Phantom Objects

Stopped images of rotating objects results froshflliequency period3n = nr, and also at other flash
frequencies.

However, the latter represent phantom objectsth®teal object. Using the example of the rotatiisg with an
eccentric mark , it is obvious that stopped imaaes occur when:

T=(n+k)r and/or f=(k+n)yv,

wherebyn and k are whole relatively-prime numbers. The stoppealge show& marks, which are arranged
in the

corner of a regulat-angle. Only a very few of the theoretically infennumber of flash frequencies result in
observable images, since at each corner dfthegle there is only one mark fér sequential flashes, buk {

1) times no marks.

As k increases then the images have less and legasbiithe images of the real objdct=(l) always appear
sharpest.

In addition, the images become more and more éiatgivenk with increasingn. The interval in which
the mark is illuminated at one corner of #rangle amounts tan rotation periods. In conclusion , tkenark
images must not overlap. Altogether we may expbsenvable images only with low values ofand k.

In objects with a complicated texture the phantdmjects mostly disappear in an untextured background

5.5 Objects with a Finite Rotational Symmetry

In many cases the axis of the rotating object imarumber symmetrical axis, i.e. the object overlibgedf
through a rotation about the ang?¥m. In the example of the disc this is achieved tglom equal marks
which are arranged in the corners of a reguitangle. In this case substituttn for the periodr in the
relationships derived above.

Stopped images of the real object therefore résutt

T=(M+Kk)r and/or f=(k+n)y,
In addition, stopped images of phantom objects atswir for
T=(n+k)e(r+m) and/or f= (k+n)(mev)

(k, m, n are whole numbers). Ik and n are selected relatively-primem marks appear in the corners of
a regulak.m-angle.
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