ROtOtherm instrumentation and control

General Information Clearway M140
Indicating
Pneumatic Controller

mmm Sophisticated pneumatic controller The Clearway M 140 is a sophisticated pneumatic controller
with robust mechanical sensing systems for temperature,
Sensing systems for temperature, pressure pressure and humidity.
and humidity
. Control
Range of control options There is a range of control options to suit most industrial
] ) applications:
mmm Direct or reverse acting on/off
. . . . proportional (differential gap)

= Indicator/transmitter and receiver/transmitter

proportional plus integral

versions available proportional plus derivative

mmm Optional Auto/Manual unit

Versions available

The controller operates on the motion balance principle, i.e.
motion from the pneumatic feedback unit batances the
motion from the process variable measuring element (Bour-
don tube systems for temperature and pressure, hygros-
copic element for humidity). A full description of its operation
18 given in the operating instructions.

The controller can be set for use with either direct orreverse
acting pneumatic valves by changing the position of the
nozzle-flapper assembly and feedback unit.

The controlier works from an air supply pressure of 1.4 bar
(201b/in®) and provides air output signal pressures between
0.2and 1 bar (3 and 15 ib/in?).

Indicator-Transmitter

The indicator-transmitter version of Clearway M140 trans-
mits an output signal of between 0.2 and 1 bar (3 and 15 Ib/
in®) — proportional to the value of the measured variable —
for remote indication and/or control.

Receiver-Controller

The receiver-controller accepts a 0.2 to 1 bar (3 to 15 Ib/in?),
input from any standard pneumatic transmitter and is avail-
able with any of the above controt options.
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77—\ Auto/Manual Unit, Type AM140
’ The optional unit enables the process reguiating element

M (controlvalve)to be setautomatically or manually when start-

B ing up or shutting down the process. Moreover, with this unit

in circuit, the controller can be serviced without the need for

the process to be shut down. It comprises an air-pressure

Fig. 1. Clearway M 140 plus optional AM140 regulator, a pressure gauge and a changeover switch, and
Auto/Manual Unit can be mounted below the controller (figure 1).




Construction and Mounting

Its fibre-glass case and a perspex window give the Clearway
M140 a neat, compact appearance which matches the
modern styling of the other instruments in the Clearway
range of mechanical sensing instruments.

The modular construction of the M140 simplifies main-
tenance and permits simple field modifications. The instru-
ments can be mounted directly adjacent to process plant or
in a control panel. The cut-out dimensions are in accor-
dance with DIN standards (see specification).

Control Settings

The principal control settings are shown in fig. 2. The control
valve setting pointer is adjusted by turning an external knob
mounted on the front of the perspex window. The window is
simply unlatched and removed to provide access to adjust
the proportional band and integral or derivative functions. A
lockable window is available.

Preferred Ranges

Output signal
Pressure gauge

Pneumatic Relay =}

Controller Set
Pointer (Green)

Fig. 2. Control settings

Proportional Ba’nd Measured Variable
Adjustment Scale Indicating Polnter (Red)

Temperature Praessure Vacuum
0 to 80°C 40 to 200°C —1to +1.5 bar O to 8 bar Oto 1 bar
—20 to +50°C 0 to 200°C —1 10 +3 bar Oto 10 bar |
0 to 80°C 50 to 250°C —1to +5 bar 0to 12 bar Air Conditioning Version !
=30 to +70°C 0 to 250°C —1t0 +9 bar 0 to 16 bar j
0 to 100°C 0 to 300°C 0.2 to 1 bar 0 to 20 bar Humidity: ;
20 to 120°C 100 to 400°C 0 to 1 bar 0 to 25 bar 20 to 100% RH ;
O.to 120°C 0 to 400°C 0to 1.6 bar 0 to 30 bar i
40 to 160°C 0 to 500°C 0to 2.5 bar 0 to 40 bar Temperature:
0 to 160°C 100 to 600°C O to 4 bar 0 to 60 bar 0 to 40°C
20 to 180°C 0 to 6 bar 20 to 100°F
Non-Preferred Ranges
Temperature Pressure Vacuum
O to 120°F 50 to 450°F —-15to + 30 Ib/in? 0 to 160 Ibyin? C to 15 Ib/in®
0 to 160°F 0O to 400°F —15 t0 4860 lb/in? 0 to 200 Ib/in®
—40 to +160°F 100 to 500°F —15 to +100 Ib/in 0 to 300 Ibfin?
0 to 200°F 0 to 500°F 3 to 15 Ib/in® 0 to 400 Ib/in?
50 to 250°F 0 to 600°F 0 to 15 Ib/in? 0 to 600 Ibfin?
100 to 300°F 200 to 800°F 0 to 30 Ib/in® 0 to 800 Ib/in?
0 to 250°F 200 to 1000°F Oto 60 Ib/in® 0 to 1000 Ib/in?
0 to 300°F 0 to 1000°F 0 to 100 Ib/in?
50 to 350°F

Standard Temperature Bulbs and Capillaries

Standard bulbs and capillaries for temperature, in mild or
stainless steel, and with protective coverings where
necessary will be recommended on receipt of details of the

application, Of our range of standard bulbs and capillaries
the examples in figure 3 represent some of the more impor-
tant ones.

Standard Capillaries
“The Type 1 adjustable fitting is not available
with those capillaries marked with an asterisk.
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*Neo. 17

Flexifort capillary. Diameter: 7 mm.
Maximum length: 1.8 m (6ft).

Designed to withstand constant flexing.

e

No. 31

Mild steel capillary. Cover: Sheradized (zin¢
impregnated) mild steel. Diameter: 4.5 mm.
Standard general-purpose capillary for
permanent installations.

No. 33

Diameter: 3.75 mm.

*No. 35

of sulphuric acid.

Standard Bulbs 14.3mm @ 14.3mm
Type 1
. . . R Type 2
f?t‘:ilr?gon capillary with optional adjustable screwed Capiltary leading to stem with optional

adjustable screwed titting.

I

Mild steel capillary. Cover: Stainless steal.

For food and chemical industries.

Mild steel capillary. Inner cover: mild steel.
Cuter cover: lead. Diameter: 8 mm.
For corrosive conditions, especially in presence

al——

No. 37

Mild steel capillary. Inner cover: Sheradized
(zinc impregnated) mild steel. Quter cover; PVC.
Diameter: 10 mm. For corrosive conditions, up to
B80°C (175°F).

NN

*Ng. 20

Stainless steel capillary. Cover: Stainless steel.
Diameter: 6 mm,

Suitable for temporary installations, with a
maximum length of approx: 6.1 m (20ft).

Fig. 3.
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Fig. 4. Air conditioning M140.
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Simplified Versions for Air Conditioning Applications
Matching humidity and temperature versions with simplified
pneumatic control systems have beenspecially designedfor
those air conditioning applications for which a limited pro-
portional band-width between 1% and 10% is suitable {fig.
4).

Humidity is measured by a hygroscopic element, range 20to
100% RH with a working range 30 to 85% RH. Ifthe humidity
goes above 85% RH there is the possibility of waterdroplets
forming on the element which may have a temporary or per-
manent effect on the calibration. The temperature controller
has a bimetallic spiral for ranges 0 to 40°C or 20 to 100°F.

Recorder/Controllers with Pneumatic Control

The circular chart pneumatic recorders in the Clearscan M105
which are featured in leaflet 0210 or K105 which are featured in
leaflet 0505 offer the same choice of control functions as the
M140.

Customers can specify particular variants by using a code
which follows the basic designation M140 (single point
pneumatic indicator-controller with 140 mm scale length).

Measured Variable

Control Form

Location of connections

Standard Versions
1. Temperature (Fluid expansion
system — 30° to +600°C)

3. Pressure (Phosphor bronze
Bourdon coil 2.5 to 60 bar)

4. Pressure (Stainless steel Bourdon
coil 4 to 60 bar)

5. Pressure (Bellows)

On/oft

Proportional (and
ditferential gap)

Proportional plus integral

Proportional plus
derivative

Transmitter

Bottom of case (wakl
mounting)

2. Back of case {panel

mounting)

Air Conditioning Versions
7. Reilative humidity (Hygroscopic
etement)

8. Temperature (Bimetallic strip)

1 to 10% proportional
band
Reverse acting

1 to 100% proportional
band
Direct acting

1.

Bottom of case (wall
mounting)

For example, panel-mounted model for proportional plus integral temperature control would have code M140-132,




SPECIFICATION

Measuring Elements: Pressure — phosphor bronze or stain-
less steel spiral Bourdon tubes. Temperature — fluid expan-
sion, mercury-in-steel, gas or liquid. Humidity — hygroscopic
element or bimetallic spiral in temperature controller
version.

Temperature and Pressure Ranges: Within—30°to+600°C
or—1to 60 bar.

Humidity Range: 20 to 100% RH. Working range 30 to
85% RH.

Scale Length: 140 mm.
Intrinsic Error of Indication: 1% of span.

Ambient Temperature: —20° to 55°C (temp & press) 1° to
40°C (RH).

Transmitter Accuracy: 1% of indicated value.

Pressure Connection Size: % inch B.S.P. with nut and
tailpiece for 5/16 inch (8 mm) tubing.

Air Connection Size: For ' inch (6.4 mm) tubing, outside
diameter.

Air Supply Pressure: 1.4 bar (20 Ib/in?).

Air Supply Pressure Etfect: Not greater than 1% output
change at 0.6 bar (9 1b/in®) per 5% change in supply pressure
at 1.4 bar (20 Ib/in’) at 100% proportional band.

Pointers: Red indicating, green setting.
Output Gauge: 0 to 2 bar (0 to 30 Ib/in?).
Output Pressure: 0.2 to 1.0 bar (3to 15 Ib/in?).

Air Consumption: Less than 3 litres/min. at 0.6 bar output
(0.1 SCFM at 8 Ib/in?).

Air Output Capacity: 60 litres/min. (2 SCFM) maximum.

Control Actions: Direct or reverse by simple positioning of
nozzle flapper and feedback bellows.

Control Forms (Response): On/off (approx. 1% propor-
tional band). Proportional: Fully adjustable in two ranges 1%
to 50% and 4% to 200% (differentialgap 5%to 100%). Propor-
tional + integral: Integral action time 0.05 to 5 mins. Propor-
tional + derivative: Derivative action time 0.05 to 5 mins.

Air Conditioning Version: Proportional band 1 to 10%.

Desired Value Setting (Set Point): External knob in
cover latch.

Case: Grey polyester resin-reinforced with glass fibre.
Cover: Clearacrylic — retained by external latch.
Cut-out: ToDIN 43700, 186 mm x 186 mm.

Weight: 2 kg. (pressure instrument).
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All dimensions in millimetres

I 192 > *_454
M140 Panel cut-out 186mm x 186mm . Panel M :
Maximum panel thickness 14mm Wali Mounting anet aunting

Minimum panel thickness 1Tmm

Bottom Entry

Rear Entry

We reserve the right to amend specification without notice

The British Rototherm Company Limited
Margam, Port Talbot, West Glamorgan U.K. SA13 2PW
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