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1 In tro duc tion

The RT 060 po si tion con trol model rep re sents a
typ i cal loop con trol sys tem, as is stan dard and
wide spread in en gi neer ing.

The ac tual loop is a po si tion ing car riage. An  externally
ac tu ated elec tric mo tor per forms the  actuator func tion
and po si tions the car riage on a  linear guide. The
 absolute car riage po si tion is  determined by a ro tary
 encoder and pro vided as a volt age sig nal.

The model must be sup ple mented by a sep a rate ex -
ter nal con trol ler to cre ate a com plete con trol loop. It
com mu ni cates with the pe riph eral  equipment (e.g. a
PC) via a USB in ter face.

The most suit able con trol and reg u la tion pro gram
is the as so ci ated soft ware RT 010 - RT 060
 Principles of con trol en gi neer ing.

In con junc tion with the soft ware, an ex ten sive
 individual ex per i men tal pro gram is avail able for
the model, which in cludes the fol low ing ap pli ca tion 
areas:

– In flu ence of con trol ler de sign on con trol
 action

– Sta bil ity of con trol loop

– Con trol ler op ti mi sa tion

The clear real loop model is closely re lated to re al ity
and thus aids un der stand ing to a greater ex tent
than pure com puter sim u la tion. The pro cesses
 taking place on the model can eas ily be ob served
through the trans par ent pro tec tive hood.

As a com pact ta ble-top model that does not re quire
much space, it is par tic u larly suit able for si mul ta neous 
ex per i ments at mul ti ple desks in the same room.
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The soft ware’s net work ing ca pa bil ity also al lows
ex ten sive sys tems to be set up.

The RT 060 po si tion con trol model is not de signed 
for in dus trial use, but is in tended ex clu sively for
 teaching and train ing pur poses.
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2 De scrip tion

2.1 Equip ment lay out

2.2 Pro cess di a gram
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Fig. 2.1 RT 060 Over all View

1 Ac tu a tor mo tor
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3 Toothed belt
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2.3 Func tion

The RT 060 po si tion con trol model is used as a
sim ple loop for a con trol ler. It does not in clude a
con trol ler it self; all con trol pro cesses must be run
ex ter nally. The “RT 010 = RT 060 Prin ci ples of
con trol en gi neer ing” learn ing and ex er cise pro -
gram is ide ally suited for this purpose.

The model com mu ni cates with ex ter nal de vices
via a USB in ter face, for which it has a plug-in
 connection on the rear.

An elec tric DC mo tor (1) with sec ond ary spur
wheel trans mis sion acts as the ac tu a tor and drives 
the po si tion ing car riage (2) along a guide by way of 
a toothed belt (3). The mo tor can turn in both
 directions at the same speed. The mo tor can be
sep a rated from its ac tu a tion sig nal as re quired
 using the as so ci ated mo tor switch (7). The mo tor
sig nal lamp  (8) in di cates whether the motor is
actuated.

A multi-start po ten ti om e ter is cou pled to the
 deflection roller on the toothed belt. This acts as a
ro tary en coder (5) and rep re sents the mea sur ing
in stru ment in the sys tem. The po si tion of the
 potentiometer cor re sponds to a pre cisely de fined
po si tion of the car riage. A sig nal for the ab so lute
car riage po si tion is thus avail able in the form of an
electric voltage.

The car riage po si tion is read off on the lin ear scale
(4) with the aid of a pointer fixed to the po si tion ing
car riage. The two end po si tions of the car riage
(0 m and 0.3 m) are mon i tored by sep a rate
switches on the car riage guide. The mo tor is au to -
mat i cally shut down if the car riage reaches one of
the  two end positions.
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NOTE: The ac tu a tor mo tor has a re sponse
thresh old. This means that it only starts to move
when the con trol sig nal y is at least 15% of its full
 final value (~ 0.75 V).

2.4 Com mis sion ing

– Con nect the model to the mains us ing the
con nect ing socket on the rear.

– Us ing the USB port on the rear of the model,
con nect it to an ex ter nal con trol ler (e.g. PC).

– Switch on the model at the mas ter switch (6)

– Switch on the mo tor switch (7)

The model is now ready for use.

Shut ting down

To shut down, the model only needs to be switched 
off at the mas ter switch.

The model should be dis con nected from the mains 
if it will not be used for a long pe riod of time.

The unit is main te nance free and does not re quire
any ad di tional ser vic ing.
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3 Safety

3.1 Health haz ards

DAN GER! Cau tion when mak ing changes to
the elec tri cal com po nents in the sys tem! There 
is a risk of elec tric shock.

Do not open the hous ing of the unit. Dis con nect the 
mains con nec tor prior to any nec es sary work.

Only have work per formed by suit ably qual i fied
per son nel.

Pro tect the unit from mois ture and damp ness.

DAN GER! Never op er ate the unit with out a
 correctly in stalled earth wire. Non-com pli ance
with this re quire ment means that the op er a tor and
the unit are no lon ger ad e quately protected.

CAU TION!  Mov ing parts

There is a risk of se ri ous in ju ries.

Do not touch the car riage or the toothed belt dur ing 
op er a tion. Do not op er ate the unit with out the
 protective hood.

3.2 Haz ards for Equip ment and Func tion

CAU TION! Do not ob struct or block the car riage
dur ing op er a tion. This can cause dam age to the
unit.

CAU TION!  Risk of cor ro sion

Pro tect the unit from mois ture and damp ness.
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4 Ap pen dix

4.1 Tech ni cal data

L x W x H: 600 x 410 x 280 mm

Weight: approx. 12 kg

Mains sup ply: 230 V , ~50 Hz

Op tional al ter na tives, see rat ing plate

Ac tu a tor mo tor:

Type: DC mo tor with gears

Trans mis sion 1 : 10

Car riage travel 0 ... 300 mm

Travel speed max. 45 mm/s

Re sponse thresh old (y) = min. 15 %

( ~ 0,75 V)

Toothed belt (DIN 7721)

Grad u a tions 2,5 mm

Length 915 mm

Width 6 mm

Po si tion sen sor:

Type: Po ten ti om e ter

Out put sig nal 0 ... 5 V

cor re sponds to 0 ... 300 mm

PC com mu ni ca tion USB

4.2 Items sup plied

1 Com plete model

1 USB ca ble

1 Mains ca ble

1 Op er at ing in struc tions
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