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Legend: N = AC Power B = DC Power (Battery opated) A = Analogue
1. Introduction

Each MOVISTROB product has to pass through various controls dutinproduction phases and must also
undergo very strict and conscientious function quallity tests before leaving the factory for detivto our clients.
We can assure you that the MOVISTRDEoduct you received is in strict conformity wihr high quality
standards and it fully meets all safety and perforoe requirements.

All relevant data on this instrument are electraticstored and can be recalled at any time.

Upon delivery, the instrument complies with theuiegd safety regulations. To maintain this conditand

to ensure safe operation, it is absolutely esdentiallow the instructions below.

Advice

We therefore highly recommend to study the follayvi@perating Instructions very thoroughly prioffitst use

of the stroboscope. Besides technical informattbasnstructions contain also important hints fee and application
as well as special cautions against damage oryinjur

Please note that we feel not responsible for amg &f damages or defects caused to the instrunyentbpprobiate
handling or operation nor in case of unauthoridedteonical or mechanical actions or alterationth®unit.

2. General Description and Application

This pocket-size, microprocessor-controlled strabps is fitted out with a longlife Xenon flash tube

It is a source of intermittent white light with hidight intensity and long lifetime.

The flash rate is continuously adjustable in thgeafrom 150 to 18000 flashes/min. (RPM) corresjrand
to 2,5 to 300 Hz (flashes/s.).

The average flash duration is abouyiss

The stroboscope is housed in an unbreakable plzstie (155 x 95 x 85 mm). Owing to its small weight
compact design and the neat arrangement of alialenthe unit can be easily carried and convehjient
single-handed operated.

The"N/A" units are provided with a 2 m long power cabldnwsifety plug for connection to the AC line.
The"B/A" unitordered without battery set model 2020.01 will be automatically delivered with a 5 m
two-core wire incl. mounted-on BNC plug and alliyatlibs for connection to a 12 V DC car or simila
battery. The red clib is plys) and the black one is ming9.

The battery set type 2020.01 includes a plug chagevell as a 1 m long two-core spiral cable \Bipin
BNC plugs both ends. The extention length of thieaspable is approx. 2,50 m.

The fine adjustement of the flash frequency forghalog modelSN/A" and"B/A" will be effected by
an anti-parallax scale potentiometer in Hz (flaghgand RPM (flashes/min.).

The MINISTROB models 3000 have been specially desigor studying fast periodic or quasiperiodic
motions (e.g. of rotating or vibrating objectsvadl as for contactless and wattless measurement of
speed rotation or vibration frequencies.

Moreover, all types of MINISTROB 3000 series ariale for use as a light source in speed flash
photography by which also fast, non-periodic preesqe.g. impact and fall) can be studied.

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 the observation zt and do not touch the 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 by qualified personnel or by the manofacturers only.
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3. Controls and Indicators

The instrument carries the following controls anddtional components (see figure):

3.1 Mains Pushbutton1)
switches on the instrument by depressing the puiti

3.2 Flash Frequency Range Selector Pushbutton (
sets flash frequency of the two power ranges
Low Range: 156> 4000 RPM (fl./min.) = 2,5> 67 Hz (fl./s.) (button in depressed position)
High Range: 3706-18000 RPM (fl./min) = 63300 Hz (fl./s.) (button not pushed)

3.3 Control Knob with Dial Scalé3)
for continuous adjustement of flash frequency estsicb the required value within the
pre-selected range (3.2).

There are two dial graduations on the transpari@htitask of the analog units corresponding with
the two frequency ranges. The outside divisiorhefdcale shows the flashes per minute = RPM
in black figures and the inside circle statesfligh frequency in flashes per second = Hz

(red figures) with an accuracy of less than 2 %hefset value.

There is an index line on the housing for propeadieg.

3.4 Flash Bulb with Reflector 4 )
The Xenon longlife flash bulb is inserted inside tiousing in a 3-pin socket behind the mirror
reflector, protected by the transparent fibergtasser.
Changing the transparent cover for a red filtee3000.11 the fiberglass cover can easily be
removed by unscrewing the 4 screws on the buttdheohousing (see drawing and instruction
for change of the flash bulb). The red filter suppla selective contrast to daylight and prevents
the human eye from early stress and symptomsigtiain case of longtime observations.
However the red filter will definitely reduce thight intensity.

4. Installation

Check whether the instrument is adapted to the malmAC or DC voltage as given on the type plate.
After switching on by pressing pushbuttbh” it is instantly ready for operation.

When using higher (or lower) flash rates, howeiregrder to initiate the first flash, the rangetbuat’ 2 "
must be depressed. If hereby the non-desired riargygtched on, the button must be operated onamag
llluminate the object with the MINISTROB. Set tHash rate by means of push buttad" and

control knob" 3", so that an apparently stationary or slowly mowbgect will be visible.

5. Stroboscopic Principle

With stroboscopy, high-speed periodic motion wiiahnot be followed by unassisted eyes can be naassible for
observation and its frequency measured. For thisgae the oscillating or rotating object is illumiad in a periodic
series of light impulses (flashes) which are asftas possible. The object then appears (at the@ppate flash frequency)
to be motionless (stopped image) or slowed (slovien The object’s behavior and motion can thusbserved in all
their details. At low frequencies in the flash réielow about 30 Hz) a certain flickering of theaige is unavoidable.

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 appeatte observer as a stopped image under strobaslgi,
the period T 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 revolutiondl = v (stopped images in which the mark appears mane dince still
result from flash frequency > f1).
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The observed phase of the rotation in stopped imagehe rotational angle at the moment of thsHi

is purely accidental. Through brief changes inhefflash frequency however the desired phase pbsiti
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 (does not applyMdNISTROB series 2000).

5.2 Measurement of RPM and frequencies

To measure the RPM v either the highest flash faqy 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 angle between two succeeding flashes.
If /el is sufficiently small the eye perceives a consstmw-motion cycle. Angular speed’, at which the object

appears to rotate, is given by:

w=2Vv =21e =_2Te€ 2me
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.

The opposite holds foe < Q With increasinge/ the angular spead’ 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 phenomenaiides below) also occur.

5.4 Stopped images of phantom objects

Stopped images of rotating objects results froshfiliequency 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 imaajes occur when:

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

wherebyn and k are whole relatively-prime numbers. The stoppeage show& marks, which are arranged in the
corner of a reguldct-angle. Only a very few of the theoretically infeanumber of flash frequencies result in observable
images, since at each corner of khengle 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 object(l) always appear sharpest.

In addition, the images become more and more édiatgivenk with increasingn. The interval in which the mark is
illuminated at one corner of theangle amounts ton rotation periods. In conclusion , tkamark images must not overlap.
Altogether we may expect observable images onlly leitv values ofn and k. In objects with a complicated texture the
phantom objects mostly disappear in an untextuesttdround.
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5.5 Objects with a finite rotational symmetry
In many cases the axis of the rotating object imarumber symmetrical axis, i.e. the object overlibgef
through a rotation about the angtém. In the example of the disc this is achieved thlom equal marks
which are arranged in the corners of a regulaangle. In this case substituttn for the periodr in the
relationships derived above.
Stopped images of the real object therefore réutt

T=(M+Kk)r and/or f=(k+n)y,
In addition, stopped images of phantom objects atsur 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.

6. Replacing Flash Bulb and Fuses

Caution
Before attempting to open the housing make sure th&troboscope is turned off
and disconnected from the mains respectively battgr

If there is repeated flash failure or complete kdeavn , the flash bulb must be replaced.
For this purpose the 4 setscrediyunderneath the base of the housing must be removed
Now lift off the upper part of the housitig) gently and remove the transparent cq&r
by sliding it cautiously upward.

In any case do not remove the Control Knob with DieScale!

Allow the flash bulb to cool but wait at least 2nuies before attempting to exchange it.
Proceed very cautiously when pulling the 3-pin bauib off its socket. Insert the new bulb
(incorrect insertion not possible) and, if necegsamove fingerprints by means of a soft
cloth. In case the flash bulb fits in very tigho$en it carefully with a screwdriver applied
as a lever between bulb base and socket and puliulb out. Only after the housing has
been properly closed should the instrument benpaitoperation again.

It may take up to one hour before a new tube preslan uninterrupted flash sequence.

After the upper part of the plastic housing hambreenoved , the fuse is accessible and
can be replaced.
The following fuses are being used:

MINISTROB 230V AC MINISTROB 115V AC MINISTROB2AV DC
Code No. 3110 0,400A T Code No. 3111 0,63AT €Nd. 3118
Note

Do not use the flash bulb needlessly, as its kfeeetation is limited to an average of approx. BB

You will achieve a much longer lifetime, if you geh the instrument off in case of longer intenials
between the measuring or motion control actions.

The capacity of the battery depends on the frequehthe stroboscope and may change between
0,6 A and 2,5 A depending on the setting of thetfleange.

Flash bulbs and batteries are expelled from wayrant

3,15AT
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CAUTION

When connecting the MINISTROB type 3000 B/A with tke battery, please make sure:

Pin 1 plus

Pin 2 n.c.

Pin 3 minus (ground)
7. Maintenance and Repair

If the instrument is suspected of being un

connecting:

1- plus (+)
2- not connected (n.c.)
3- minus ( ground )

front view

This is usuily

case when the unit shows physical demage, no $ifymctioning or stress beyond the tolerable limits
Repair, replacing parts, calibration ect. shouldémeied out by trained personnel only or preferabl
return it to the manufacturer for inspection andtoal.

TECHNICAL SPECIFICATIONS MODEL 3000 N/A MODEL 3000 B/A
Supply voltage: 220-250 V AC, 40-60 cy/sec Speations and
115V AC, 40-60 cy/sec technical data @re a
Light source: Socket-mounted XENON-longlife pevdel 3000 N/A
Light intensity: 450 lux max.
Flash duration: approx. 2-7 us SUPPLY VOLTAGE
Frequency range: 2.5...300 cy/sec 12 V Dyti0,6..
Range division: I. 150 - 4000 RPM 25A

3700 - 18000 RPM

Accuracy: less thah 2 % of dial
Casing: shatterproof plastic
Weight: approx. 600 grs

Dimensions: 155 x 95 x 85 mms

Incl. 5 m cable for
connection of external
battery.
24V DC operated units

on special retue

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

Right of technical modification reserved
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MINISTROB 3000 N/A and 3000 B/A

oy |

Anleitung zum Wechseln der Blitzrdhre

Zuerst die mit 1 gekennzeichneten Schrauben 16sen. Danach Oberteil ( 2 ) abnehmen.
Jetzt die Frontscheibe ( 3 ) entfernen und die Réhre austauschen.

Instruction for change of the flash bulb

At first disengage the 4 srews (1 ). Now remove the upper part ( 2 ) of the housing.
After taking off the tfransparent cover ( 3 ) the flash bulb can now easily be exchanged.




BBEE]

Bamberg+Bormann ELECTRONIC GmbH

Information in accordance with battery regulation

With regard to the sale of batteries and accumidatee are obligated as retailer to inform you@ssamer
about the following: you are legally obligated &turn batteries and accumulators. You can retwem thfter
using in our shop, in a communal collection poiniolocal shops. Batteries containing hazardobssunces
are marked with a symbol consisting of a crossediostbin and the chemical symbol (Cd, Hg or Pb}lie
heavy metal that has been the decisive factordolading the hazardousness.




