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To register your product with the manufacturer, fill out the enclosed

warranty card and return it immediately to: R'CO RelayTM
Flowline Inc. .
loosvg)(l)naurr]r?bolt Street BUIk Tank UltraSOHIC

Los Alamitos, CA 90720.

If for some reason your product must be returned for factory ser- Leve' CO ntrO”er
vice, contact Flowline Inc. to receive a Material Retufn
Authorization humber (MRA) first, providing the following infor- MOdeI I—A21
mation: ’
1. Part Number, Serial Number Owner S
2. Name and telephone number of someone who can answer Manual
technical questions related to the product and its applicat|on.
3. Return Shipping Address

4. Brief Description of the Symptom
5. Brief Description of the Application

Once you have received a Material Return Authorization number,
ship the product prepaid in its original packing to:

Flowline Factory Service
MRA

10500 Humbolt Street
Los Alamitos, CA 90720

To avoid delays in processing your repair, write the MRA on the

shipping label. Please include the information about the malfunc-

tion with your product. This information enables our service te¢ch- Version 1.2A
nicians to process your repair order as quickly as possible. © 2000 FLOWLINE Inc.
All rights reserved.
Manual # LA900005 08/00

WARRANTY

Flowline warrants to the original purchaser of its products that such  Products which are thought to be defective must be shipped prepaid
products will be free from defects in material and workmanship under  and insured to Flowline’s factory or a designated service center ((the
normal use and service for a period which is equal to the shorter of identity and address of which will be provided upon request) within

one year from the date of purchase of such products or two years from 30 days of the discovery of the defect. Such defective products must
the date of manufacture of such products. be accompanied by proof of the date of purchase.

This warranty covers only those components of the products which  Flowline further reserves the right to unilaterally wave this warranty
are non-moving and not subject to normal wear. Moreover, products and to dispose of any product returned to Flowline where:

which are modified or altered, and electrical cables which are cut to a. There is evidence of a potentially hazardous material present
length during installation are not covered by this warranty. with product.

b. The product has remained unclaimed at Flowline for longer than
Flowline’s obligation under this warranty is solely and exclusively 30 days after dutifully requesting disposition of the product.

limited to the repair or replacement, at Flowline’s option, of the prod-
ucts (or components thereof) which Flowline’s examination provesto THERE ARE NO WARRANTIES WHICH EXTEND BEYOND
its satisfaction to be defective. FLOWLINE SHALL HAVE NO THE DESCRIPTION ON THE FACE OF THIS WARRANTY. This
OBLIGATION FOR CONSEQUENTIAL DAMAGES TO PERSON- warranty and the obligations and liabilities of Flowline under it gre
AL OR REAL PROPERTY, OR FOR INJURY TO ANY PERSON. exclusive and instead of, and the original purchaser hereby waives, all
other remedies, warranties, guarantees or liabilities, express or
This warranty does not apply to products which have been subjectto implied. EXCLUDED FROM THIS WARRANTY IS THE
electrical or chemical damage due to improper use, accident, negli- IMPLIED WARRANTY OF FITNESS OF THE PRODUCTS FOR A
gence, abuse or misuse. Abuse shall be assumed when indicated by PARTICULAR PURPOSE OR USE AND THE IMPLIED WAR-
electrical damage to relays, reed switches or other components. The RANTY OF MERCHANT ABILITY OF THE PRODUCTS.
warranty does not apply to products which are damaged during ship-
ment back to Flowline’s factory or designated service center or are  This warranty may not be extended, altered or varied except by a yvrit-
returned without the original casing on the products. Moreover, this  ten instrument signed by a duly-authorized officer of Flowline, Ing.
warranty becomes immediately null and void if anyone other than ser-
vice personnel authorized by Flowline attempts to repair the defective
products.




SPECIFICATIONS

Step One

Range:
Accuracy:
Resolution:
Frequency:
Pulse rate:
Beam width:

LED Indication:
Fail-safety:
Supply voltage:

Set points:

Adjustments:
Relay types:
Relay rating:

Relay mode:

Relay latch:
Hysteresis:

Pressure rating:
Enclosure rating:
Mounting conn.:
Mounting gasket:

CE compliance:
(pending)

Blocking distance:

Temperature rating:

6" to 12 feet (15.2 cmto 3.7 m)
+ 0.25% of span (air)
0.125" (3 mm)

50 kHz

3 per second

8° conical

6” (15.2 cm) minimum
Power relay & fail-safety
Power and echo fail-safe
5001: 120vAC

5801: 18-30vDC

2 per relay

Potentiometer

(2) Latched, SPDT

5001: 250VAC, 10A, 1/2 hp.
5801: 250vAC, 10A, 1/4 hp.
Selectable NO or NC

ON or OFF

Adjustable over range

F: -40 to 140

C: -40 to 60

Temp. compensatiorAutomatic over entire range

30 psi (2 bar) @ 25 (C., derated @ 1.667 psi
(.113 bar) per (C. above 25 (C.
NEMA 4X (IP65)

Enclosure material: Polypropylene, U.L. 94VO
Transducer materialPVDF

2" NPT (2" G)
Viton (2" G) metric only

Conduit connection: 1/2" NPT

EN 50082-2 immunity
EN 5501 emission
EN 61010-1 safety

About Ultrasonic T echnology:

An ultrasonic sound wave is pulsed three times per second from the
base of the transducelThe sound wave reflects against the process
medium below and returns to the transduc&he microprocessor
based electronics measures the time of flight between the sound gen

eration and receipt, and translates this figure into the distance between

the transmitter and process medium below
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RicoRelay Model Chart:

Model Power Relay Mounting
LA21-5001 | 120 VAC 250 VAC, 10A, 1/2 Hp. | 2" NPT
LA21-5801 | 18-30 VDC | 250 VAC, 10A, 1/4 Hp. | 2" NPT
LA21-5061 | 120 VAC 250 VAC, 10A,1/2Hp. | 2" G
LA21-5861 | 18-30 VDC | 250 VAC, 10A, 1/4 Hp. | 2" G

Dimensions: | 2.8" (71 mm
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Beam Cone Radius:
Range | Radius | Radius
Feet Inches cm
Giz 1 1.2 3.1
2 2.1 5.2
3 2.9 7.3
4 3.7 9.5
5 4.9 11.6
6 5.4 13.7
7 6.2 15.9
\ 8 7.1 18.0
\ 9 7.9 20.1
\ 10 8.8 22.3
11 9.6 24.4
12 10.4 26.5

Temperature/Pressure Derating Chart:

35

Unacceptable

30
25
20 -
15 —
10 —
05 —

Operating Pressure (psi)

Acceptable
Range

Range

0,5

-20 00 20
Temperature (°C)




SAFETY PRECAUTIONS

GUIDE TO CONTROLS

Step Two

A About this Manual:
PLEASE READ THE ENTIRE MANUAL PRIOR TO
INSTALLING OR USING THIS PRODUCT This manual
includes information on the RicoReldy bulk tank Ultrasonic
relay controller from FLOWLINE: LA21-5 01 and LA21-5 61
Please refer to the part number located on the sensor label-to |veri
fy the exact model which you have purchased.

User’s Responsibility for Safety:
FLOWLINE manufactures a wide range of liquid level sensors and
technologies While each of these sensors is designed to operate in
a wide variety of applications, it is the usaresponsibility to select
a sensor model that is appropriate for the application, install it
properly perform tests of the installed system, and maintain |all
components.The failure to do so could result in property damage
or serious injury

VAN Proper Installation and Handling:
Because this is an electrically operated device, only propeyly-
trained stafshould install and/or repair this product. Use a proper
sealant with all installations. Not&lways install the 2'Viton gas
ket with the LA21-5 61. The G threaded version of the
RicoRelay™ will not seal unless the gasket is installed properly
Never overtighten the transmitter within the fittinglways check
for leaks prior to system start-up.

A Wiring and Electrical:
A supply voltage of 120AC is used to power the LA21-50_1 €on
troller. The sensor systems should never exceed a maximum gf 12(
voltsAC. The supply voltage used to power the LA21-58 1 serjes
controller should never exceed a maximum of 30 volts OC.

Electrical wiring of the sensor should be performed in accordance
with all applicable national, state, and local codes.

A Material Compatibility:

The RicoRelay™ enclosure is made of Polypropylene (PRhe
transducer is made of Polyvinylidene Fluoride (PVDF). Make sure
that the model which you have selected is chemically compatjble
with the application liquids it will contact.

A Enclosure:
While the transmitter housing is liquid-resistant when installed
properly it is not designed to be immersed. It should be mounted
in such a way that the enclosure and diaphragm do not come|into
contact with fluid.

A Make a Fail-Safe System:
Design a fail-safe system that accommodates the possibility of
transmitter or power failure. In critical applications, FLOWLINE
recommends the use of redundant backup systems and alarms in
addition to the primary system.

A Flammable, Explosive and Hazardous Applications:
The LA21 controller systems should not be used within flammab
or explosive applications.

AWarning A

Always install the 2'Viton gasket with all versions of the LA21-
5_61. The G threaded version of the RicoRelay will not seal
unless the gasket is installed properly

e

Step Three

. Powerindicator: This green LED lights wheAC power is ON.

. Relay indicators: These red LED will light whenever the trans
. AC Power terminals (LA21-50_1 series only): Connection of
. DC Powerterminals (LA21-58_1 series only): Connection of

. Relay terminals (NC, C, NO): Connect the device you wish td

. Relay Potentiometers: Adjusts the switching positions for each

. SelectorSwitch: Allows for independent adjustment of the Hi gr
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NC C NO NC C NO

-0 |

OS] on

RELAY 2

LED will also flash when a lost echo condition occurs.

mitter enegizes the relayin response to the proper condition with
the set points.

120VAC power to the controllerPolarity (neutral and hot) does
not matter

18 to 30VDC power to the controllerPlease observe the Polarity
(positive and negative) of the terminal.

control (pump, valve, alarm etc.) to these terminals: supply to|the
COM terminal, and the device to the NO or NC terminal @as

required. The switched device should be a noninductive load|of

not more than 10 amps; for reactive loads the current must-be|der
ated or protection circuits useWhen the red LED is ON and the
relay is in the engized state, the NO terminal will be closed and
the NC terminal will be open.

relay with its own independent Hi and Lo adjustment.

Lo setting.




WIRING

INSTALLATION

Step Four

A supply voltage of 12WAC is used to power the LA21 controlle
Electrical wiring of the sensor should be performed in accordance
with all applicable national, state, and local codes.

Wiring AC Power to LA21 (models LA21-50_1):
Polarity does not matter for the LA21-50_1. Do not exceed the 120
VAC power rating.The 2 relays can be connected to pumps, valves,
alarms, PLGs, etc. as long as they do not exceed the 10AVARD)
1/2 Hp rating. Below illustrates using the same YAQ power sup
pling the LA21-50_1 to control two independent pumps directly

HOT NEUTRAL

120 VAC

Wiring DC Power to LA21 (models LA21-58 1):

Please observe polarity for the LA21-58 The 2 relays can be con
nected to pumps, valves, alarms, P4,@&tc. as long as they do ng
exceed the 10A, 25@AC, 1/4 Hp rating. Below illustrates using th
sameVDC power suppling the LA21-58_1 to control a high level and
low level alarm directly

Positive

\Zar=

Negative

oY

18-30 VbE

A

ON
RELAY 2

NO

Wiring to the Relays:
The 2 relays are isolated from the power required to operate|the
LA21. The relays can be used to control a device on a separate ppwer
system. The illustration below demonstrates the LA21-50_1 control
ling two alarms powered from a fiifent power supplll relay rat
ings will still apply
HOT. 120 VAC NEUTRAL

POSITIVE——18-30 VDC ——NEGATIVE

A
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ON
RELAY 2

NO

Step Five

FLOWLINE's LA21 controller may be installed through the top wal
of a tank. Installation requires a 2" NR3) fitting or blind flange.

1. Install the appropriate 2" fitting in the top wall of the tank. Pripr
to installation, make sure that the fitting has been installed priop
erly and checked for leaks. Use a proper sealant at the time of
installation to ensure a liquid-tight seal. Seconiigke sure that
the fittings threads are not damaged or worn.

2. Insert the controller into the fitting and tighten to hand tight.

3. Always check for leaks prior to system start-t. ensure prop
er installation, a complete leak test and simulation of actual
process conditions should be preformed.

Fitting Installation

Flange Installation

Flange Chart

Flange Flange Depth

Inner Diameter| Depth ¢
Inch (cm) Inch (cm)
3(7.6) 3(7.6) Inner Diameter
4(10.2) 7(17.8) Observe the Flange Chart
5(12.7) 11 (27.9) to the left to determine
6 (15.2) 15 (38.1) the maximum depth for a
7 (17.8) 19 (48.3) flange installation.
8(20.3) | 26 (66.0)

A Warning A

Do not install the LA21 in pressurized applications above 30 psi.

Always install the 2'Viton gasket with all versions of the LA21-
5 61. The G threaded version of the LA21-5 61 will not seal
unless the gasket is installed properly and checked for leaks.

Use a proper sealant at the time of installation to ensure a liquid-
tight seal. Secondlynake sure that the fittings threads are not|
damaged or worn.

- Do not install Avoid
%% LA21 atan (B §§ interference from
;;/%/ angle | side of tank
P
% i
Avoid .
y % interference from U:n L/T)Zp}s;/zvaltllzri]r?t
%ﬁf_ obstrtl;ﬁ‘l(ons in %ﬁ" Vacuum
- ~—— VACUUM
== S—




CALIBRATION

CALIBRATION

Step Six
A Warning A

A supply voltage of 120/AC is used to power the LA21-50_1
series controllerlf making adjustments during powered operation,
use extreme caution and use only insulated todlso, calibrate

all models of the LA21 to a static liquid level or stationary object.
Wiring should be preformed by qualified personnel in accordanc
with all applicable national, state and local electrical codes.

Power LED Indication

The LA21 features a single Green LED which indicates power
fail-safe conditions. During normal operation, the LED will be O
continuously to indicate that the controller has power and a str|
echo signal return strength.

Should the LED begin to FLASH, this indicates that the LA21 h
lost the acoustic signal and has gone into a fail-safe condition. Du
the lost echo condition, both relays will egiee indicating a full tank

ly and the relays will return to their proper state. Note: during a f
safe condition, both relays will emgze. Design your system suc
that an engjized relay state is a fail-safe condition.

Relay LED Indication

The LA21 features dual Red LE®'which indicate relay status
When the LED is On, the corresponding relay is gmed. When the
LED is Off, the corresponding relay is de-egieed.

SOS0S®

NC C NO NC C NO

Relay LED Indication I

The relays in the LA21 will enegize when the liquid level is above
both Hi and Lo pointsThe relay will de-engjize when the level falls
below both the Hi and Lo points.

Hi Set
Point

Relay De-energized

condition. Once re-acquired, the LED will turn back ON continuo:Es

Y%
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N
ong
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Step Seven

Note: If making adjustments during powered operation, go sl
extreme caution and use only insulated tools.

Note: A dry calibration is possible when using a solidigdr Position
the LA21 in a secure location at the exact distances required.

Low Level Alarm
The goal is to make sure that the liquid level does
not fall below a certain point. If it does, an alarm |s
supposed to sound, alerting the operator of a lpw
level condition.

To do this, connect the alarm to the NC side of the
relay Connect the source of power to the Com term
nal of the relay

In this application, the switch point is normally wet.
In this condition, the relay will be emgred so the
alarm will not sound: i.e., the Red relay LED will b
On. If the fluid level falls below the low switch point|
the relay de-engizes, which closes the alarm circuit
and the alarm sounds.

112

Low
Alarm

High Level Alarm
In the same mangpthis system ot —— 120 VAC —— NEUTRAL
can be used to sound an alai " |
when fluid reaches a higl
level, with just a change in th:
location of the switch poini
and the reversing of the relay

The alarm is now connected 1 G
the NO side of the relay

The sensor is normally dryin
this condition, the relay will be
de-enegized so the alarm doe
not sound: i.e., the Red rels Note: Low level alarm is wired NC and
LED should be G I the fluid the high level alarm is wired NO.

level rises to the high senso. (LA21-50_1 Shown)

point, the sensor goes on, the relay gizes, and the alarm sounds.

Single Point Relay

Each relay can be used as a high or low level aldime. instructions
below can be used for either function.

1. Turn on 120VAC power supply

2. Turn the Hi and Lo potentiometers for ttr M
relay fully clockwise (about 18 turns).

3. Set the input level to its set point. Alarm &

4. Flip selector switch to Hi.

5. Adjust Hi potentiometer countetockwise
until the LED for that relay just turns ON. or

6. Turn Lo potentiometer for the relay full
counterclockwise (about 18 turns).

7. Flip selector switch to Lo. _ALIOW

8. Adjust Lo potentiometer clockwise until th ? anm

LED for that relay turns OFF

9. Adjust Lo potentiometer countefockwise 1/4 turn, LED will
turn ON.

10.Repeat steps 3 to 9 for the other relay
11. Flip selector switch to QP

Note:to protect the loads, the relay set points should be adjusted
before the loads are connected.

—

Note: calibrate the LA21 to a static liquid level or stationary objet




CALIBRATION

MAINTENANCE

Step Eight

Note: If making adjustments during powered operation, go sl
extreme caution and use only insulated tools.

Note: A dry calibration is possible when using a solidj&tr Position
the LA21 in a secure location at the exact distances required.

Automatic Fill:

This system consists of a tank with a pump that is controlled by
LA21. We connect the pump to the NC side of the réfdlgen the
relay is de-engjized, the pump will turn On and fill the tank/hen
the relay is engized, the pump will turn @&nd stop filling the tank.

NOTE: If the pump motor load HOT — 120 VAC ——NEUTRAL
exceeds the rating of the col
troller's relay a stepper relay o
higher capacity must be used . ‘ |
part of the system design. o ! i

Automatic Empty:
Note that a similar system logi
can be used for an automat
empty operation simply by cen (O
trolling a pump that pumps T
fluid out of the tank instead o-. " .
. . Note: Auto fill pumps are wired NC and
into it. Howevey note that the .

. auto empty pumps are wired NO.
pump will now be connected ti (LA21-50_1 Shown)
the NO side of the relayvhen -
the relay is engized, the pump will turn On and empty the tan
When the relay is de-ermgzed, the pump will turn @&and stop emp
tying the tank.

Latching Relay

1. Turn on 120VAC power supply M M
2. Turn the Hi and Lo potentiometers for th | High
relay fully counterclockwise (about 18| | Level
turns). Set Point 4
3. Set the input level to its low set point.
4. Flip selector switch to Lo.
5. Adjust Lo potentiometer clockwise until th
LED for that relay just turns OFF Low
6. Turn Hi potentiometer for the relay full|| Level——
clockwise (about 18 turns) Set Point 4

7. Flip selector switch to Hi.
8. Set input level to its highest point.

9. Adjust Hi potentiometer countetockwise until the LED for that
relay turns ON.

10.Repeat steps 3 to 9 for the other relay
11. Flip selector switch to QP

Note:to protect the loads, the relays should be adjusted before
loads are connected.

Note: calibrate the LA21 to a static liquid level or stationary obje

the

the

)
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Step Nine

General:

The LA21 series controller itself requires no periodic maintena
except cleaning as required. It is the responsibility of the user te d¢
mine the appropriate maintenance schedule, based on the sp
characteristics of the application liquids.

Cleaning Procedure:

1. Power: Make Sure that all power to the transmitteontroller
and/or power supply is completely disconnected.

Sensor Removal: In all through-wall installations, make suré
that the tank is drained well below the sensor prior to remo
Carefully, remove the sensor from the installation.

Cleaning the Sensor: Use a soft bristle brush and mild dete
gent, carefully wash the transducer of the LA21. Do not us
harsh abrasive such as steel wool or sandpasbérh might dam
age the surface of the transmittBo not use incompatible sol
vents which may damage the PVDF transducer or the transmi
PPbody

Sensor Installation: Follow the appropriate steps of installg
tion as outlined in the installation section of this manual.

2.

Controller Logic
For all controllers, please use the following guide to understand
operation of the LA21-5 1.

1. Power LED: Make sure the Green power LED is On whe
power is supplied to the controller

Relay LED(s): The relay(s) LED(s) on the LA21 will be erer
gized when the level is above the Hi point and deggred when
the level is below the Lo poinévhen the level is between the H
and Lo points, the relay will no change its state.

Relay Logic:
The relay can either be an independent relay (high or low level ala
or can be a latching relay (automatic fill or empty).

Automatic
Control

Low Level
Alarm

High Level
Alarm

Relay

Relay - :

g= Energized gz Eniirgzeg B

Ng—————— =9

T T
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Relay To Relay
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