Q/@ CLOSE (AND OPEN) LOOP CONTROLLER (PID) MODEL
FOR CONTINUOUS, BATCH AND ON-OFF PROCESS CLC

APPLICATIONS:

» Continuous Close Loop Control
» Open Loop (Manual) control
 Batch Control, Ramp and Soak
* High Speed Peak aMalley

EEATURES:

* |solated 16 Bit DAC (2)
18 BitADC

« Local/Remote Set-Up
* Floating Set Points

* Isolated 24VDC Out INPUTS FOR:
* 4 each 10A SPDT Relays *4-20 & 10-50mA
*V/mADC & RMS

« 8 each Open Collector Xtrs.

» Math Functions, X-YTables,
Polynomial, Custom Lin.

 Lock-Up Key Pad

e AlarmAnnunciators

« Color Change on LimitAction

*5-32VDC or 100-2408C Power

* Fits DIN & ANSI Cut-Out

* NEMA 4X Front Panel

* Inputs for any Sensor

« Lifetime Warranteed (Ltd.)

«TC (J,K,T, R, S, B) *RID

» Strain-Gage (300 to 5K Ohms)
* pH, ORP%RH,TTL, Discrete

» Custom

SERIAL COMMUNICA TIONS:
*» RS232, 422, 485, CAN, ModbuslH,
USB, Ethernet, R.BVireless

OUTPUTS:
* Relays (10/SPDT) O.C.T(30V, 30mA)
 Dual Isolated 4-20mA, 0-5vVDC
» Dual 24VDC Isolated Power

*Note: Menu driven keypad (Optional) shown in photos!
DESCRIPTION:
OTEK's CLC is an IndustriaV/ersion of theHI-Q Series of Programmable Intelligent Controllers approved and in
use for many years Nuclear Power Plants, Militaryessels andlerospace Industries where it has been subjected
to rigorous SV&V(SoftwaréVverification &Validation), Shake & Bake (Seismic afemperature), EPRI 102323
(EMI & RFI Emissions & Susceptability) and Failure (Actual and Simuldtests, passing all of them. N@WEK
brings you its Lifetim&Varranted Quality for your process control.

i FUNCTIONAL DIAGRAM
What's Inside The CLC:
1. Highest quality available components. R 11 ISOLTED | | | DISPLAY ’ kD
2. Simple hardware design. a RS-422 .
3. Proven firmware. (SV&V) NS4 DISPLAY CONDITIONERS
. COPROCESSOR|
4. Proud Manufacturing = P
5. Excellent Customer Service. 144 i kb e
. . ISOLATION ISOLATION
6. LifetimeWarranty St 0n T2
@‘—jﬁ % OPTIONAL POWER TO
P t— or ATTACHMENTS CIRCUITS _
S ;“E 1SOLATED
CIRCUITS
90;(2)9%%%%0(:& ISOLATION
@ > ISOLATED CONVERTER 5 VOLTS IN/OUT 4 Bm ?
£
If You Don't See It}
Ask For It!
520-748-7900 n T_ Dy ™ 4016 E. TENNESSEE ST.
FAX: 520-790-2808 I E— TUCSON, AZ. 85714 U.S.A.
E-MAIL: sales@otekcorp.com -— .SINm; - CORP

http://www.otekcorp.com




CLC continued (2)

1.HUMAN-MACHINE INTERF _ACE: (HMI)
OTEK's exclusiveAutomaticTricolor Bagraph uses the saMérldwide scheme as tfaf
lights for safe (green), warning (orange) and danger zones (red), so you don't have to think,
just react (Human Factor Engineering (HF ) glance you can tell where the process is
and if you want an accurate reading, the digital display will tell you with high accuracy the
process status.

2.MACHINE TO MACHINE INTERF ACE: (MMI)
TheCLC can communicate with any existing serial communication network across the room
or the world. If you have different networks, BeC can translate from one to another
such as 232 to 422 or 485. USHireless and Ethernet on
request.

3.PROGRAMMING (CONFIGURATION):

You can use thi€ey Pad (Optional) for quick set-up of set points, Zero, Sparfsétf
Gain & Relay actions and lock-it up to avoid unauthorized changes (Rear Jumper) or use
OTEK's GUI (Graphical User Interface) to change any parameter from anywhere or use a
lap top via the serial port using aWySCII terminal program (No License Required).

4. HOW IT WORKS: (See Block Diagram)
On power up (®.R.) theCPU does internal C.O.Bnd checks all other hardware for proper communication
and operationT he display co-processor checks its key pad for any interfiuq@a/D self calibrates and
reports to th€PU the DAC's (2) output the analog value per their configuration, the relays activate (after a brief
delay if required)While this is going on, théPU is continuously checking its serial port for any commands
coming in (serial port is a priority interrupt).

4.0THE FIL TER (Overlay, Face Plate, Etc.):
OTEK's standard printing is 0-100% but we have an extensive
library. Contact us for your custom imprinting on it.
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4.1THE KEY PAD (Optional):
Just plug-in the rear jumper to activat&¥’@u can change the lgaaph's and digital's
Zero, Span, Gset, Scale ant@lare, as well as the pointers for the set points and
assign any relay to any input (streams). MetkemHI-HI, HI, LO, LOW -LOW
and set their "ON" & "OFF" values (ie: on at 1450, off at 1445 or on at 910 and on
at 900, etc.

5.THE DISPLAY:
You can adjust the intensity from none to max to meet your environment (upédiitivision NVG3) and low
level lighting in submarines).

5.0TheCLC offers a combination of single or dual automatic tricolor (RG &Y to tHE& Guidelines) 51
segments or unicolor 101 segments with 1% resolution and four full digit (9999) dispiiesA dual channel
input can have one (1) or two (2) eaph/digital such as Watts (or other Math Functiong)dual bar can
have one input channel (one for input signal) and one for output (analog out) or any combination you might
desire.

5.1THE BARGRAPH:
You can have the color change per segmented section (ieLundeed, over
L.L. & underL. Orange, ovet but undeH Green, oveH but undeHH
Orange and ovéiH Red) or the entire bargraph the same color and even make it
flash (3/sec) when a limit is exceedédu can have the kgmaph follow the digital
display or have a different scale factor or have the bargraph display one channel
(signal) and the digital another channel (signal). Reverse scale (top to bottom)?
No problem, just set it!

5.2THE DIGIT AL:
Use any scale factor you want to display in Engineering units your process. The 4 digits are used also to disp
pnemonics of the menu.
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6. THE INPUTS:
Choose From 50+ Options

6.1NOANALOG OR
DIGIT AL INPUTS (OPTION 00):
Used as eemotedisplay with
serial input.

6.2DISCRETE MUL TI-LEVEL

LOW SPEED (OPTION 01): TTL/CMOS
Accepts dry contact or up to —O }D:
24VDC pulse. RELAY

Max Rate: 100/second. @ Al ne —5

SWITCH

PHOTO XTR ?
87HQDBOG. DWG/

6.3TTL/CMOS HIGH SPEED
(OPTION 02):
Max. rate of 50KHz is accepted

and the internal debouncer is disabled.
Standard 1/3, 1/3 & 1/3 logic levels —’% HOAD
of 5VDC are accepted. TIGLC -

has an internal 10K Ohm pull up to HaDS0Z LGN,
+5V power

+5 \DC

87HQDBO3.DWG

6.4CURRENT LOOP (OPTIONS 03-05):
1-5, 4-20 & 10-50mADC by flipping a

dip switch (metal housing only) or tm 12534 é;&SEALDOp
. . < onms
ordering it. - +

OR
Accuracy+ 0.01%:+ 1 Digit. +O)——

0-5VDC
1254 >100K ohms

HIQDsS02 87HQDBD4.DWG

6.5VOLTS DC (OPTIONS 06-10): Actual Size
50mV, 500mV 5V, 50 & 500VDC
(0.5 through 500V are field selectable
via dip switch (metal housing only) or order its option number
Accuracy+ 0.01%:+ 1 Digit.
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6.6mMADC (OPTIONS 11-14):
1mA (500 Ohms), 5mA (100 Ohms),
50mA (10 Ohms) and 500mA (10 HM)
are dip selectable (metal housing only).
Use external shunt for 0.5VDCS= range
(ie: 5A, 0.1 Ohms, 5W).

6.7VOLTS RMS (OPTIONS 15-18):
ATrue RMS-DC Converter is used.
Its accuracy ig 0.1% of FS.+ 1 Digit
at DC-10KHz Sinewave anl0.5%,
10-50KHz Sinewave. For Non-Sine,

the accuracy is 1% DC-20KHz. :g/«c Volts/
Input Impedance is 1 Meg for any B
range (0.5, 5, 50 & 250RMS ES.). g wmes

CT.

@AC WOttS

87HODBO9.DWG

6.8AMPS RMS (OPTIONS 19-23):
These options are the same as 6.7
aboveA shunt is used to convert
the current to voltage. Ranges are
dip switch selectable (metal housing only) for 5, 50 &
500mA RMS or external for
5Amps (C.T). For 5AF.S., use a 0.1 Ohm
shunt 0.1%, SVatts external to théLC.

6.9STRAIN-GAGE (OPTIONS 24 & 25):
Two OptionsAr e Offered:

6.9.1>200 <400 Ohms (typically 300 or
350 Ohms).W use a dual tracking

(+ 2.5VDC) excitation of 0.1% A v
tracking and a chopper amplifier to ] e repertiond
eliminate self heating effects. E > Serial 1/0

F#87HQDB0O7

Always specify the sensitivity of
your gage or we will calibrate it for
3mV/V (Industry's &ndard) or 15m\.S.,
butitis field changeable VCALE and

SPAN commands as well ZERO, OFFSET
andTARE commands (conta@TEK for front
panel key padERO & TARE actions.
Accuracy ist 0.1% of ES. Signal.

— —ww —
6.9.2>1 <5K Ohms (¥pical monolythic type) ,S@J \_®+S
Here we use a constant current source of Q) D -
0.1mA.Again, specify your gage's sensitivity R otiona
ratio and full scale output. Just like on 6.9.1 Lncor Dsplacement  eneosmore

SCALE, SPAN, ZERO, OFFSET & TARE are command driveAccuracy ist 0.1% of ES.+ 1 Digit.
5
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6.10RESISTANCE (OPTION 26):

This option is mostly used with "Slitlére"
potentiometers for accurate positioning such
as in length, height, volume measurements.
A constant current source of 0.01mA
(10mA) is used to develop a 0.5V at 50K
Ohms for theéd/D. Use the Scale & Span

for other than 50K Ohms#§. or specify at
orderingAccuracy ist 0.5% of FS.+ 1

Digit.

6.1 RTD TEMPERATURE (OPTIONS 27-
33):
Two versions are téred for DIN PT100
(200 Ohms) and PT1000 (1000 Ohms)
with standardemp. Codicient of
0.00385W/WPC (forANSI 0.00392 and
10 Ohm copper contaGTEK). All
options have the same accuracy@fl%
of reading based on the input signal s
Accuracy Dependent). Use the 2 wire
type for distances less than 10 meters (30").
Use the 3 wire for distances less than 25 3
meters (75') and the 4 wire for greater than
25 metersWe recommend using a 4-20mA
transmitter such as our Ser@&) (Model
906) for distances greater than 25 meters
(75"). Note: The extension wire resistance is
very important. Use the largest gauge you 4
can, especially on thepower leadSF/LC
can be selected via simple command as well
as théefemperature Cof€ient of the R'D
being used.

6.12THERMOCOUPLE TEMPERATURE
(OPTIONS 34-38):
Here we include linearization tables for
types], K, & T, (contact OTEK for
others) an@FPC conversion via com-
mands. Just select the type and scale range,
we will do the restccuracy ist 1% of
input signalCaution: TC are not the most
accurate sensors (se€®. They can be
as much as 3’ within the same type
but have the greatest range (-200 +
3000C). ContacOTEK for special
ranges and Ceramic TC to 50600

O sy P e



CLC continued Page 7

6.13SOLID STATE SENSORTEMPERA -
TURE (OPTION 46): S.S.Shave
become very popular because of their
reliability, low cost and siz&hey exhibit
a Linear Negativéemp. Codfcient of
about 0.7V @ @ to 0.5 @ 15@. Use
this option for accurate temperature
measurements and control on this range.
TheCLC will be configured for reverse
scale (0C/32F @ 0.7V and 18Q/302F 6@
@ 0.5V but you can change it with
simple commandgccuracy ist 0.1% of
input signal. L

6.14THERMIST OR TEMPERATURE
(OPTION 41):
S.S.S(See 6.13) has become more
popular thadH due to several factors,
but we still offefTH 2 Wire only and you ?
must specify its TC, Resistance and
Calibration. Please ugption "09'and
specifyTH Type and manufacturer
Accuracy of this option is 0.1% of input
signal.

6.15pH (ACIDITY) (OPTION 42):
OurlA (InstrumentatioAmplifier) has
10%input impedance and t.C is
configured for O pH =-413mVpH =
OmV and +413mV = 14pH. The scale is
0.00 - 14.00 pH or tell us your custom.
This optiondoesnot compensate for
temperature variations. Use Option 45
for integral temperature compensation.
Up to 2 channels of pH can be displayed
by theCLC.

6.16pH/RTD (OPTION 43):
This option includes both the pH and
PT100signal conditioners. Channel 1
displays the pH and Channel 2 the
temperature’C or°F) and automatically
compensates the electrode's output for
temperature variation&ccuracy ist
0.1% of input signal.
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6.170RP (OXYGEN REDUCTION
POTENTIAL) (OPTION 44):
OurEET input amplifier (16)
accepts the 0-2000mV output of
your ORP electrode and t&&.C
displays it as 0-100.0% but you can
change it to your needs. If your
electrode has built-in temperature
sensor (usuallyRD) use Option
45 (next)Accuracy ist 0.1% of
input signal and the filter is imprinted
for 0-100%.

6.180RP/RTD (OPTION 45):
Just like the pH (Option 42) this
option includes thBRTD & ORP
signal conditioner&gain, Channel
1 displays the ORP and Channel 2
the temperatur@ell us your custom
filter imprinting.Accuracy for both
inputs ist 0.1% of input signal.

6.19%RH (RELA TIVE HUMIDITY)
(OPTIONS 46 & 47):
Since there are several type&bf
sensors, some with built-in tempera
ture compensation, some WEW
point output, we offer the most
popular interface signal conditioner
that accepts 2-3pF/% of RH from
5-100% (30-300pF range) and
calibrate th€€LC for the proper
range of 0-100% RH. If yours is
different, use Option09" and tell us
the specifications.

6.20FREQUENCY (Hz) (OPTION
48):
Here we use a highly accur&d/
converter for input frequencies of
40Hz to 20KHz and amplitudes
from TTL (5V) to 400V peak.
Accuracy ist 0.1% of full scale
signal. Up to 2 channels can be
displayed by th€LC.
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6.21WATTS DC (OPTION 49):
Because thELC has math functions and up
to 3 Channel inputs, we can acCé® A
inputs, multiply it and display th&atts on

I+ v
Channel 1 gnk__i or on_ChanneI 2,0ryou can T I
do it by assigning the inputs to the stream
5
H VvV
L]

and display L OAD
6.22WATTS RMS (OPTION 50):
This option uses 2 RMS-DC converters (for
V & A) and like theDC Watts multiples
their output and displays it on Display 1 leav-
ing Display 2 for other uses such\vasrA or

analog out. FoPID control of the source,
: i . LOAD
you tell us how you want it and we will cordig
ure it. If non-standard use Optid8" and tell L
us.

6.23CUSTOM (OPTION 09):
Here you can tell us how to customize the
CLC to your specific needs, whether it is just —_
scaling, filter imprinting, firmware or hardware.
Email us (sales@otekcorp.com) your needs
and we will reply with our interpretation of
them with price and deliverit would help if
you tell us the "Must Have" & "WWhTo Have"
to break down the cost per function.Ydu
Don't See ItAsk For It".We have been -
customizing our products since 1974!

()

7.0THE SERIAL COMMUNICA TIONS:
All our serial communication options a ®™0
isolated from signal and power so yo gENS iL
won't have ground loopahd they ”

4 ®oo
use open protocols so any terminal 0o Y T XN RTT
. ®D‘ ©Ceo o9 ovoo
program will do. oo To other RS422/485

Devices 87HQDBO!.DWE

7.1RS232D (OPTION 0):
Baud Rates from 300 to 19,200 Baud.

7.2RS232 & RS485 (OPTION 1):
Same as above but you can use them concur-
rently (come in 232 and out in 485) as transla-
tors. The same Baud Rate range applies.

7.3RS232 & RS422 (OPTION 2:)
Just like the 485 but for "Full Duplex” (485 is
for 1/2 Duplex).
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7.4USB (OPTION 3):
Compliant tov2.0Version Guest Baud Rate
range of 300-19,200 applies.

7.5ETHERNET (OPTION 4):
Here you can communicate with tBeC from
around the world and if you want to talk to
other units only having 232, USB or 485, just
select theproper com. combination. Complies
with 10 Basdl Specs.

7.6TELEPHONE MODEM (OPTION 5):
Just like the R.Fwe customize the modem to R
your exact requirements. Units for useJ8A
comply withECC applicable laws.
7. 7TWIRELESS (R.F.) (OPTION 6):
Note: Requires companion transceiver specifi-
cally configured to comply with Country of use.

Frequencies of 315, 433, 868 & 902-928 are
available. Conta®TEK for your needs.

7.8CUSTOM (OPTION 9):

We don't list it/Ask us, we might have it. é

8.0THE DIGIT AL CONTROL OUTPUTS:

8.1RELAYS (OPTION 1):
4 eacHLOA SPDTare included and they hav
250VAC varistors on the contaci®heir life ﬁ@ 4ea. 10A
expectancy is greater than 10,000,000. Initi SS‘STVS
contact resistance is 0.01 Ohm, isolation is ‘—@
>1000V RMS and max. switching currentis recaczove
10A @ 230\AC or 30VDC.

8.20.C.T. (OPTION 2):
We ofer 8 standard Open Collecitnansistors
(O.C.T)) withVcc of 30VDC and Max | sin 50y
of 30mA, ideal for driving high speed solid
state relays (SSR). Their switching speed |s W
under 1mS and we even give you 5VDC -

out @ 100mA if you need it. i e [ N -

10
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8.3CUSTOM (OPTION 9):
Do you nee&CRorTRIAC output? Use this
option and tell us about it.

9.0THE ANALOG OUTPUT AND/OR
POWER OUTPUT:
This option has more combinations than those
listed. If not here, use Optio@™'and tell us
aboutit.

9.14-20mA OUT (OPTIONS 1,2 &5):
This is a Sourcing' type, meaning that the
CLC will source (from + loop) 4-20mA from
its output toward its - loop, but since itis
isolated from other circuits, you can have it on
the "HI" or "LO" end of the loop.
Because thELC has upto 2 isolated 4-20mA
outputs, you can use one for PID control and
the other to display the difference of the actual

vs. target values or any other way your proc ||

might require.

9.20-5VDC OUT (OPTIONS 6-8):

VIDC

This is an internal jumper we (or you) can
change (metal housing only) to give you
4-20mA or 0-5VDC out. For 0-20mA or other
outputs use Option "9" and specify

9.3TRANSMITTER'S POWER (OPTIONS
3-5&8):
This isolated 30VDC output(s) can be used to
power your 4-20mA transmitter or other
device. In actuality is a +15, 0, -15VDC output
soyoucanuseitas0& 15,0 & -15 or O-
30VDC out with up to 30mAource capability
Since the DC-DC converter is used for the
analog output, you can have only the combina-
tions listed.

9.4CUSTOM (OPTION 9):
Again, "If You Don't See I\sk For It".We
might have done it for someone else!

11

+30VDC

e

YOUR
XMTR

+LOOPIN

+HLOOPOUT

—LO0OP
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10.POWER INPUTS: (OPTIONS 0-3):

You can power the€LC from 5VDC, 10-32VDC
90-265\AC or even 100-300VD@nd ifthatis |
not enough, use Option "9" and tell us. The&C —

requires maximum dfSWatts fully loaded at T
5VDC. Plan for 2Watts at other inputs due to

inefficiencies.

11 THE HOUSINGS (OPTIONS 0, 2 & 4):

11.1THE ABS KJB PLASTIC CASE is94VO
rated and it can be used on existing panel cutouts
of 45x138mm (1.77 x 5.43") maximum when
replacing DIN 0ANSI units.The maximum depth
is 127mm (5") including the supplied pluggable
screw connector and harness. The front panel is
NEMA 4X rated and can be supplied with
NVG (NightVision 3) filter No access to range
switches. See Metal Case.

11.2METAL CASE Option 1, 3 & 5)is an aluminum
machined case used whenever you specify it and it
is amust order for units complying with certain
Mil-Spec (Mil-Std. 461), EPRI (102323), NASA
or NRC. Panel cut out is the same as the plastic
version. Order these options for field selectable
ranges.

11.3CUSTOM (OPTION 9): If you need th€LC
inside arExplosion Proof Approved Case, use
this option and give us your requirements. If you
need it Intrinsically Safd.S.), see our Models
LBD orLSB.

I
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Model: CLC ORDERING INFORMATION 6-9-09

NOTES:

1. USB Option Plugs Into DB9 and Extends 1.25” From Rear 0

Instrument.

2. Volt & Amps Ranges ae Internal Jumper Range Selectable .5
5, 10 & 50, Shipped with .5V or 1mA Unless Specified.
3.Mixed Inputs (V&A, Temp & 4-20mA, Etc.)Available.

4. 72X152mm Includes PanelAdapter
5. Specify Mil-specs to meet. NVGRwvailable (all). Otek will
build to certain MIL-standards but testing and confirmation of
compliance, if required, will need to be done by a third party
and at customer's expense.

6. Isolated 30VDC @ 30mAfor Transmitters

DISPLAY TYPE
(O Dual Tricolor Bar-Digital—{

2. Dual Red/Green Bar-Dig

D.... Single Green Bar 101 Seg
SERIAL _COMMUNICATIONS(1)

ce- QOO0

KEYPAD
4 5 6 7 8 9 10 11 12
_ DDDDPl ................................. ncluded
RANGE/CALIBRATION
0 e Standard

..... Dual Red Bar-Digital |

....... Custom (Factory #)
Single Tricolor 51 Seg.
Single Red Bar 101 Seg.

1o Isol. RS232C & RS485—
2. .Isol. RS232C & RS422—
Ao Isolated USB—|

*5 . .Isolated RS232 Only—

[ RN Custom(Factory#)—
POWER INPUTS

2 100-240VAC —
(S I Custom (Factory#)y—

CONTROL OUTPUTS

0.......

ANALOG & POWER OUTPUTS(6)

.............................................. None—

....Relays——

(oI
1o
.................................. 0-5VDC, 1 Each |

2.
3.
4o
5.
6...

7. Isolated 30VDC Out & 4.20mA, 1 Each—
8...... Isolated 30VDC Out & 0.5VDC, 1 Each—
............................... Custom (Factory#)y—!

9.

.................................. 0-5VDC, 2 Each—
verreennieeennnnn. 4220mA & 0-5V, 1 Each——|

................................................... None—
................................. 4:20mA, 1 Each——

4:20mA, 2 Each—

Isolated 30VDC Out, 1 Each—

For DIN Cutout

68t 1C (TyPE J)—— ]

. .TIC (Type K)}—
............. TC(TypeT)—]
..Erequency (40-20KHz)—]

73... .Frequency (50-60Hz Line)—
74... ....% RH (Specify Sensor) |
T5 et pH (0-14.00) |

.QRP (0-2000mV)y—

HOUSING & MOUNTING(4/5)
0 s Plastic & 48x154mm
.Metal & 48x154mm
Custom(Factory#)
SIGNAL&DIGITAL INPUTS _ (2 Inputs)

ANALOG INPUTS (1 Channel) (3)
03 4-20mA

[ 04.. £200mVvDC

[ 05 +2VDC
[ 06.. ...:20VDC
[ 07.. 200VDC
[ 08.. ....£50mVDC
[—10.. +200mADC
— 11.. ...£2mADC
— 12.. +20mADC
— 13.. ..£200mADC
— 14.. .200mV RMS
F—— 15 2V.RMS
— 16.. 20V RMS
— 17.. 200V RMS
— 18.. ...B0mVRMS
20, 2mARMS
— 21.. ...20mARMS
——22.. .200mA RMS
—— 23 5.Amp RMS

—— 24.. ....Strain-Gage (350 Ohm)
——25.. ...Strain-Gage (>1K Ohm)
26 RTD (PT100)
— 27.. ..RTD (PT1000)
[ 28 e TC (TypeJ)
30 TC (TypeK)
3L TC(TypeT)
——32.. Frequency (40-20KHz)
——33.. requency (50-60Hz Line)
34 % RH (Specify Sensor)
35 pH (0-14.00)
—— 36.. .QRP (0-2000mV)
39 Custom

ANALOG INPUTS (2 Channel) (3)

A 4-20mA
—— 44..
— 45..
— 46
L 47
L 48..
— 50..
— 51..
——52..
— 53..
—— 54..
- 55..
— 56..
—57..
—58..
——60..
——61..
—62.. .
— 63.. 5.

——66.. RTD (PT100)

13




