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Chapter 1. Equipment Description

Chapter 1. Equipment
Description

INTRODUCTION

The Kistler-Morse Sensor Switching Unit {(SSU) is an
advanced ultrasonic signal generator/processor. Used
with up to eight Sonocell transducers of the same frequen-
cy, the SSU provides a noncontact method of measuring
the level of solids, liquids, and slurry material contained in
vessels of any construction. The SSU’s serial port allows
it to interface with any level indicator that communicates
in a serial network,

Two SSUs, each with a maximum of eight Sonocells, can
be used with the Kistler-Morse 5510 Autoscan Level
, Indicator to form the Sonologic Multi-Peint Level System.
| , RO Upto 15 SSUs can be used in a ROPE Inventory Manage-
Figure 1-1. Sensor Switching Unit. ment System.

DESCRIPTION

The ITU board, Filter Module board, and Sensor Switching Module
board make up the Sensor Switching Unit and are housed in a water-
tight, steel enclosure (Figure 1-1) that meeis NEMA-4 standards. The
circuit boards are accessed by logsening clamps on the enclosure and
- opening the front panel. All electrical connections are made directly to
the terminal blocks on the backplane. (See chapter 2 for installation
and wiring instructions.) The Sensor Switching Unit is calibrated and
monitored via the serial network (RS-422) using a host device capable
of supporting serial communication.
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RS-422
5510 : :
ssu Ssu

Sonocelis (Up to 8 of same
frequency per ITU/SSM})

Figure 1-2. Block Diagram of a Typical Sensor

Switching Unit Mulfi-Point System.
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PRINCIPLE OF OPERATION

The Sensor Switching Unit provides microprocessor-controlied
ultrasonic signal generation and receiving, and is an integral part of
a complete multipoint level measuring system. A typical instaliation
is shown in Figure 1-2.

A Sonocelt transducer (up to eight of the same frequency per SSU)
is mounted above the material in each storage vessel. The SSU can
be mounted as far away as 500 to 750 feet from the Sonocell,
depending on the Sonocell model. A pulsed signal is generated by
the SSU which the transducers direct at the surface of the material
in the form of ultrasonic sound waves. The echoes of the sound
waves are picked up by the transducer and returned to the SSU for
processing. The SSU measures the time required for the sound
waves to travel from the Sonocell to the material surface and return
to the transducer. The time is converted into distance by the SSU
from which material level data is derived. This data is communicated
to the level indicator (e.g. 5510, ROPE) via an RS-422 serial digital
data network.

With optional Optomux units connected to the RS-422 data network,
data from the SSU can be used by the level indicator to control
auxiliary equipment or to output a proportional 4-20 mA current source
for control of leve! indicators or feeder equipment. This is done as a
result of the material level exceeding or dropping below setpoints.
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RS-422 DIGITAL COMMUNICATIONS

The Sensor Switching Unit features RS-422 digital communications
for data transmission to remote terminals or host computer systems.
There are three autoselectable transmission (baud) rates: 300,
1200, and 9600 baud. Up to 64 addresses can be selected.

ENCLOSURE

Safety is enhanced by protecting the SSU in a sealed, steel enclosure
that meets NEMA-4 standards. Many safety features are built into
the enclosure and ITU electronics, however, the unit is very easy to
wire, program, and adjust.

HAZARDOUS ENVIRONMENTS

The Sonocell transducer has Factory Mutual approval for operation
in hazardous environments. In these situations, the transducer is
installed inside the hazardous area and the SSU installed outside, up
to 750 feet (229 m) from the transducer depending on the transducer
model.

Caution

Check with Kistler-Morse for specific hazard
approvals before using the ITU in a hazardous area.

Page 1-3
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Chapter 2. Hardware
Installation

INTRODUCTION

This chapter contains instructions for installing and wiring the Sensor
Switching Unit. Follow these instructions carefully as well as the
transducer mounting instructions in the Sonocell transducer manual.

UNPACKING AND INSPECTION

Remove the Sensor Switching Unit from the shipping carton and
inspect for any damage that may have occurred during shipping. If
any shipping damage is evident, note it on the shipping receipt and
notify the carrier immediately.

Compare the packing list thatis shipped with the unit with the contents
of the shipping carton to ensure that all parts have been received.

INSTALLING THE TRANSDUCER

Installation instructions for the transducer are contained in the
manual that is packed with the transducer. Follow the simple instal-
lation instructions found in that manual, then return to this manual for
the remaining instaliation instructions for the SSU.

Page 2-1
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INSTALLING THE SENSOR SWITCHING UMN"™

If it is operated continously, the Sensor Switching Unit can be used - -

intemperatures of 14°F to 122°F (-10°C to 50°C). However, a location
that maintains a normal temperature between 32°F and 122°F (0°C
to 50°C} is recommended. For temperatures below 14°F, consult the
Kistler-Morse factory.

The SSU enclosure can be mounted as far as 750 feet (228 m) from
the transducer, depending on the measuring span of the specific
transducer model you ordered. Refer to Table 2-1 for maximum
separation distance between the SSU and the Sonocell transducer.

Maximum
Model Number Measurement Span Separation

Distance
SC1-20 20 feet (6.1 m) 500 feet (152 m)
SC1-030 K/T 30 feet (9.1 m) 600 feet (183 m)
SC1-50 50 feet (15.2 m) 600 feet (183 m)
SC4-100 100 feet (30.4 m) 750 feet (229 m)

ing Unit and Sonocefl Transducer.
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_ Mounting Instructions
(31.8?ﬁm) 200in. (S08 mm) ——
l 1250, . I‘Ll CAUTION

(31.8 mm) Remove the circuit boards during enclosure

— Installation by removing the four screws that secure
the circuit board mounting plate and taking out the
entire assembly {ITU board, Filter Module board, and
g Sensor Switching Module board). Keep assembly In
a safe, clean location until you are ready to
reinstalied it In the enclosure.

I-1

11

1 » Before mounting the enclosure, drill or punch cable access
holes in the enclosure near the terminal blocks where the cable
wires will be routed.

1 NOTE

in.l The AC power cable, transducer coaxial cable(s), RS-
I 1.25 in. 422 cable, and temperature compensation probe cabie
(31.8 mm) (if applicable) must be routed through separate conduits.

Figure 2-1. Mounting the Enclosure.

2. Choose a location that allows sufficient clearance for enclosure
front panel to open. Provide clearance near cable access holes
for easy cable routing.

3. You must supply the appropriate hardware for securing the
SSU enclosure to your wall. Drill the holes and bolt the
enclosure to the wall referring to Figure 2-1.

4. Carefully replace the circuit board mounting plate.
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AC POWER

Figure 2-2. Wiring the AC Power to the ITU.
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GENERAL WIRING INSTRUCTIONS

When wiring the various components of this system, make sLce that
the AC power cable, transducer coaxial cable(s), angd RS-422¢a @
are routed through separate conduits. Also, make sure that we
cabling inside the SSU enclosure is as short as possible, avoiding
cable runs across circuit board components.

Use sealed conduit or strain relief fittings suitabie for a water-tight
application over the conduit entries. The SSU enclosure is water-tipht
provided that proper seals are maintained.

The SSU circuit boards arrive from the factory prewiredto the terminal
blocks on the circuit board mounting plate. Wire the AC pow
transducers, RS-422, and temperature compensation probe(s) tot
terminal blocks as described in this chapter.

Perform the wiring procedures in the order indicated in this chapi"
to ensure safety and ease of access.

Wiring AC Power

The SSU operates on the voltages and frequencies indicated ...
Appendix A.

1 = Install conduit or a strain relief fitting in the previouslydrille.
hole (step 1 of Mounting Instructions) near the AC ten. mal
block (TB2) on the mounting plate.

2. Route the power lines to TB2.

3. Connect the ground lead to the “GROUND" terminal, the lir...
lead to the “LINE” terminal, and the neutra! lead to the
“NEUTRAL" terminal as shown in Figure 2-2, o
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Figure 2-4. Wiring the
Transducer Coax.

Figure 2-3. Wiring the
RS5-422 Data Bus.

Wiring the RS-422 Data Bus

The RS-422 data bus uses a shielded, dual twisted pair cable.
Kistler-Morse recommends Belden No. 9729, or equivalent.

1 = Install conduit or a strain relief fitting in one of the previously
drilled holes in the enclosure near TB1 on the circuit board
mounting plate.

2. Route the dual twisted pair to TB1, pins 1-5.
3. Connect the leads as shown in Figure 2-3.

4. Connect additional ITUs together in series if applicable.

Wiring Transducer Coax
Consult the transducer manual for instaliation and cabie require-
ments for the Sonocell Transducer.

Note

Do not route the transducer coax cables in the same
conduit with the RS-422 data bus cables.

1 = Install conduit or a strain relief fitting in one of the previousiy
drilled holes in the enclosure near TB1.

2. Route the RG62A/U coax cables from up to eight Sonocells to
TB1 on the backplate. Aiways begin with pin 10 and wire the
Sonocells sequentially, never skipping any pins. For example,
if you are going to wire only four Sonocells, use pins 10 through
17.

3. Connect the center conductor to “XDCR” and coax Shieid to
“SHLD" as shown in Figure 2-4.

Page 2-6




Chapter 2, Hardware Installation

[ S ITU
(=] — /
| | ) T ' il 1
[]-:r "__"* . ﬁﬂ i
& | Ht =11 =3 .
! | 52 ¥
] —Z
; . ezl =
8 ' -
i o
R G
5" -;Cltﬁ__stl:-bglésl_-ég - :
+] o o

Figure 2-5. Wiring the Temperature Compensation
Probe(s) to the SSM Board.
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Wiring Temperature Compensation (TC) Probe
(Optional)

The ITU is designed to compensate ultrasonic level readings 1or -

temperature variations that occur in the transducer operating environ-
ment. An optional Temperature Compensation (TC) Probe is avail-

able from Kistler-Morse for this purpose. It should be located in close _

proximity to the transducer and connected to the ITU per the following
wiring instructions. (The TC probe uses Belden 8790 wire or
equivalent.)

1.

Install conduit or a strain relief fitting in the previously drilled
hole in the enclosure near TB1 and TB2 on the Sensor Switch-
ing Module Board.

Route the temperature compensation probe wires to TB1
and/or TB2. See Figure 2-5.

Connect positive lead to “+", negative lead to “-", and shield to
“SHLD"




