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2. SET OF THE KR5A RECORDER

1. Bottle with oil 1 pc

2. Fuse element WTA T 200 mA/250V 1 pc

3. Pens (depending on recorder execution) 1 set

4. Door keys 2 pcs

5. Service manual 1 pc

6. Guarantee card
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3.  BASIC REQUIREMENTS, SAFETY INFORMATION
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4. PRINCIPLE OF OPERATION

The recorder includes the following basic electronic blocks (fig. 1)

  • range insert (WZ),

  • feeder (Z),

  • alarm system (A),

  • amplifier (W), with a follow-up d.c. motor,

  • linear measuring potentiometer (Pp)

Fig. 1.
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Two basic inserts are accessible and adapted to measure:

a) temperature, with a thermocouple, with or without linearization of the

characteristic and d.c. voltage till 100 mV.

b) temperature, with a resistance thermometer, with or without linearization of the

characteristic, connected by a two or four-wire connection and after changing

the potentiometer transmitter resistance.
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The bridge configuration which includes the RT resistance is supplied from the

range insert. While connecting the thermocouple to the reference junction being

in a constant temperature +50�C, we replace the RT resistance by a constant

Fig. 2.

The measured input signal (d.c. voltage, d.c. current, resistance thermometer

resistance alterations), thermocouple voltage, potentiometer transmitter

resistance alterations is converted in the range insert (WZ) into a d.c. voltage

varying within 0...5 V, proportionally to input signal alterations.

This 0...5 V standard voltage is directly introduced as a retransmitting signal to

the input recorder terminals or - after converting, as a proportional 0...20 mA

current value.

While measuring temperature by thermocouple (fig. 2) it is possible to work with

an automatic cold junction temperature compensation system (ACJC) - A cooper

resistor RT = Cu 100, at 25�C, is mounted close to input recorder terminals as

a compensating element.
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Terminal plate

a - b connected - Voltage measurement
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In case of a two-wire connection of the resistance thermometer we must connect
in series a balancing Rw resistor which establishes 10 �resistance of the
supplying line.
In case of a four-wire connection of the resistance thermometer, the supplying
line resistance value is compensated in the input circuit of the range insert.
The 0...5 V output voltage from  the range insert or from the amplifier input circuit
is compared with the Up voltage from the measuring potentiometer Pp.
The difference of  voltages after amplifying controls the follow-up motor (M)
coupled with the potentiometer slider and the pen.
The  movement of the potentiometer slider with the pen lasts till the moment or

equalization between the two voltages.The output 0...5 V voltage from the range

insert or from the amplifier input circuit is compared in the alarm system (A)

Fig. 3.
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resistor and the voltage from the bridge compensates the reference junction

voltage corresponding to the specified +50�C temperature. The range insert for

the resistance thermometer temperature measurement is adapted to a two or

four-wire connection. (fig.3).

Terminal plate
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to the set standard voltages MIN and MAX which values corresponding to the

operating signalling points. When these voltages are equalized and the system

is being operational, this bring about the lighting of appropriate light-emitting

diodes situated - on the left side for MIN and on the right side for MAX. Also the

shorting or opening of relay contacts led out to the recorder terminal plate follows.

In each channel, on account of utilizing the same terminals, an alarm system or

interchangeably - led out a retransmission signal may be built-in.

5. DESIGN

The KR5A type recorder is a  three-channel compensatory continuous recorder

designed for recording measured magnitudes on a recording paper tape.

The recorder housing (1) made of steel sheet is closed from the frontal side with

a transparent door (2) with a lock.

Inside the housing, the recorder is fixed with the help of a catch. The recorder is

mounted in a panel with the use of two screw holders installed in the housing

sockets.

In the rear side of the housing there is a terminal plate (5) with stanchions (6) to

which a cover with earth terminals (4) is screwed. These terminals are designed

to join signalling conductor screens connected to input measuring terminals of the

recorder with the earthed housing.

On the terminal plate, following terminals are placed: input terminals for three

measuring channels (7) (or terminals for 1...4 event markers and two measuring

channels), alarm terminals or output signals (8) and supply terminals (9).

A printed circuit, with microswitches short-circuiting connected current measuring

circuits of the recorder, is screwed to the terminal plate from the recorder frontal

side.

A universal winding assembly of the recording roll and Z-fold chart (3) is fixed in

the frontal part of the recorder.

The removal of this winding assembly from the recorder and the chart

replacement is described in the point 8.1.
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Fig. 4.

1

2

4

3

Fig. 5.

Fig. 6.
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Behind the winding assembly the winding drive assembly with a seven or

eight-step gear box (10) is situated, depending on the recorder execution.

The setting of the required speed is realised by the displacement of the toothed

wheel (11). The speed value is given on the plate placed above the toothed

wheel. The chart drive mechanism is protected against overload by a friction clutch

situated inside the toothed wheel.

Fig. 7.

10

11

Near by the winding assembly, measuring range inserts (12) and alarm packs for

particular measuring channels are situated. Above the winding assembly there is

the main switch (13) and the fuse (14).

14

13

12
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The recording assembly is made as a bloc which consists of a pack of measuring

and control system (15), a d.c. motor with a  reduction gear (16), a carriage (17)

driven by a motor and a toothed strap (18), a feedback potentiometer (19) and the

indicating dial (20). On the both ends of the dial there are alarm diodes (21):

left - Min, right - Max.

A long-life plug-in fibre tipped pen with an ink fount (22) is inserted in the carriage

grip. In the recorder execution with the event marker, the 1...4 event marker

assembly (23) is situated in the place of the first measuring channel assembly.

Fig. 8

20

17

22

15

21

19

18

16

Fig. 9

23
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Electromagnets (24) switched externally, produce a deflection of the carriage with

the pen (25) drawing a continuous line along the recording chart. Before each

carriage a diode (26) signalling the event working state is situated.

Measuring and event marker assemblies are connected with the terminal plate

through the bus pack (27) with the pin (28). Depending on the execution, a bus

pack for three measuring channels or a bus pack for two measuring channels and

the 1...4 event marker assembly is mounted in the recorder.

Two alarm relays (MIN, MAX) (29) for each measuring channel and elements

of the recorder supply system  are situated on the bus pack. A supplying

transformer (31) and elements guiding the recorder inside the housing (32)

are fixed on the rear wall (30).

Fig. 11

24

2526

Fig. 10

28
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Remove the recorder with its accessories with caution from
the package.
Unpack the screw holders to mount the recorder in the panel.
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6.1. Installation in the panel

The recorder is mounted in the pannel with the use of two screw holders installed
in the housing sockets. The sockets arrangement on four housing faces and the
special door design allows mounting the recorders being in contact in the pannel.

Overall and cut-out dimensions are shown on the fig. 12.

On the fig. 13, the wiring diagram is shown and the way we connect the power
supply and different signal sources.

The power supply wires should be conducted through a separate choke.
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Fig. 12. Overall and assembly dimensions

Fig. 13. Wiring diagram of the KR5A recorder
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7. PUTTING THE RECORDER INTO OPERATION

7.1. Removing from the housing

   • open the recorder door,

   • take the protection wedges (33) out from each side of the winding assembly,

Fig. 14.

   • pulling by the projection (45) in the winding assembly in the upper part of the
guide (37), deflect it to the vertical position,

   • pulling by the guide take the winding assembly out from the recorder,

Fig. 15.

33

45

37
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7.2. Preparation to work

• insert the recorder into the housing till the snap fastener operation,

• switch the supply on,

• set the required chart tape feed

• insert the appropriate pens into the carriage grips,

• tighten the chart tape (see the point 8.1.),

• insert the winding assembly into the recorder,

• shut the door.

�

Fig. 16.

   • press the catch (35) down and take the recorder out from the ho using
by the spacer (36)

34

   • remove the edge (34) securing the recorder inside the housing during the
transport,

35

36
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8.2. Pen replacement

We use three kinds of pens in the recorder, differing in line colour, and tube
dimensions according the measuring channel number.
The decay or visible atrophy of recording attests that the ink reserve in the fount is
run out. In this case, one should exchange the pen for a new one. For this, one
should:

• size the tube between two fingers, near the fount and take the pen out from the
carriage holder,

• insert a new pen into the carriage holder till the snap fastener operation.

1. red - F51614A-02X
(channel 1 or event markers)

2. blue - F51615A-03X
(channel 2)

3. green - F51616A-04X
(channel 3) Fig. 18.
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8.4. Recorder control

8.4.1.  Alarm control

In order to set the point of alarm operation for „MIN” or „MAX”, one must take

the short circuiting nipple (47) out from the WORK joint and insert it into

the REG.MIN (48) or REG.MAX (49) joint. Set the pen position by means of the

potentiometer knob of the MIN (50) or MAX (51) control on the scale point

in which the alarm operation will be to occur.

Next, insert the short circuiting nipple (47) in the WORK joint again.

After the transmission of a signal on the recorder input with a value producing
the exceeding of set operation points of the alarm system, at the pen movement
to the right for MAX and to the left for MIN, follows the ligthing of the alarm diode
MIN (53) or MAX (54) and the short circuiting or opening of alarm relay contacts
led out on the terminal plate.To take the alarm plate out from the recorder, one
must displace the block lever (52) into its lower position.

52 50 48 4947 51

Fig.21.

Fig.22.

5453
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8.4.2.  Calibration of the measuring channel

This is a procedure carried out by the recorder manufacturer consisting on:

• sensitivity control of the measuring system (the pen is to react against each
increment of the input signal corresponding to 0,25% of the measuring range
without oscillations),

• control of the pen position on 0% and 100% lines of the recording tape and in
such a position that the initial and final line of the scale will cover with the pen
index,

• control of the pen exit beyond the 0% and 100% description lines of the tape
(this exit is set at less than 1.5 mm).

• After the calibration of one of the channel, the control of the others is made in
such a way that the character of the crossing, dumping and exit in all
channels were similar.

When using recording tape from a new delivery, it is recommended to carry out
the coincidence checking of the beginning and end of the measuring range
accordingly to the 0% and 100% description lines of the recording tape and make
the above calibration if the divergence exceeds 0.2 mm.

8.4.3. Correction of the sensitivity of the measuring system

Apply on the recorder input a signal corresponding to the upper limit of the
measuring range.
Change the amplification in the potentiometer amplifier system (55), from the
oscillation state of the carriage till their cessation.

58 59 56 57

55

18

Fig.23.
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8.4.4. Correction of the pen adjustment

• Measuring channel without the range insert

Apply a signal corresponding to the upper limit of the measuring range on the
measuring input.
By means of the potentiometer (56), in the amplifier system, set the carriage such
a way that the pen was set on the line of the recording tape corresponding to the
input signal. The initial line of the scale must cover the pen index.

By means of the potentiometer (57), in the amplifier system, set the carriage such
a way that the pen was set on the line of the recording tape corresponding to the
input signal. The end line of the scale must cover the pen index.

• Measuring channel with the range insert

If during the recorder operation the necessity occurs to change the pen position
in relation to the recording tape and the dial, the correction must be carried out
by means of potentiometers of the range insert (60) and (61).

Check the sensitivity of the system.
The pen should react against each increment of the input signal corresponding
to 0.25% of the measuring range.
If we cannot obtain the appropriate sensitivity without the occurrence of
oscillations, one must correct the pull of the toothed strip (18).
Through the change of the strip pull one can also adjust the fluidity of the carriage
displacement.

Fig.24.

60 61
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8.4.5. Control of the pen exit

By means of the potentiometers (58) and (59), in the amplifier system, one can
control the pen exit accordingly: to the left - from the initial description line of
the tape recording, and to the right - from the final description line of the recording
tape.
This exit should be set at less than 1.5 mm.

Fig.25.
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