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505-1320 Series Ultrasonic Open Channel Flowmeter™

SECTION 1
INTRODUCTION

1.1  Product Description

1.2 Technology

I

NN\

1.3 Models Available

The Drexelbrook Series 505-1302 Open Channel Flowme-
ter accurately measures continuous open channel flow up
to a range of 99.9 inches, using ultrasonic technology. The
flowrate output is a 4-20 mA dc signal.

Ultrasonic sensor 1s made of CPVC, Teflon and 316 SS or Teflon
Sealtyte™ for compatibility with wide range of process materials.

Ultrasonic transmitters work on the principle of sending a
pulsed, high-frequency sound wave from a peizo electric
transducer to the contents of the vessel. The device mea-
sures the length of time it takes for the reflected sound
wave to return to the transducer. A successful measure-
ment depends on reflection from the process material in a
straight line back to the transducer.

The two basic modes of operation are the “delta level” and
“delta distance.” In the delta level mode, the current output
(4-20 mA dc) increases as the liquid level rises. In the delta
distance mode, the current output increases as the level falls
(distance to the transducer increases). The desired span
range may be set from a minimum of 3 inches up to 30 feet.

To ignore obstructions in the channel, Autoprofiling™
mapping has been developed, which allows a “sonic snap-
shot” of an empty channel. The transducer transmits a
sound burst and the echo is recorded as a signature of the
channel bottom and sides. Any obstructions will send an
echo and create a profile. Later on, this signature or profile
is locked into the ultrasonic unit's memory so it will not
respond to echoes created by these obstructions.

505-13 2 0- X 0 X Continuous Open Channel

I Flowmeter System

Transducer Material:
2-CPVC
6 - Teflon and 316 SS
7 - Sealtyte™

Configuration options:
0 - Integral Electronics
7 - Remote Electronics

Electronic Unit:
2 - Adjustable Gain Electronic Unit

405-13X 2-001-X 0 Continuous Open Channel

I Flowmeter Electronic Unit
Input Power: Relay Drivers:
0-120Vac 2 - two
1-24Vdc 4 - three
1-24Vdc
3-240Vac




505-1320 Series Ultrasonic Open Channel Flowmeter™

1.4 Types of Flumes&Weirs Figures 1-1 through 1-8 show the 505-1302 Ultrasonic
Open Channel Flowmeter mounted in different types of
flumes and weirs.

THROAT WIDTH
MEASURED HERE

NOTICE NOTE
mm(=" | The open channel flowme-

ter location is a function
of the primary measuring
device. Consult the flume/
weilr manufacturer for the
proper sensor location.

Figure 1-1
Parshall Flume

CREST
LENGTH

Figure 1-2
Rectangular Weir

(CIPOLLETTI SIDES HAVE A
4:1 SLOPE -- RISE RUN)

LENGTH

Figure 1-3
Cipoletti Weir
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1.4 Types of Flumes& Weirs

(continued)

NOTICE NOTE
mm=" | The open channel flowmeter

location is a function of the
primary measuring device.

Consult the flume/weir Figure 1-4
manufacturer for the proper V-Notch Weir
sensor location.

FLOW

Figure 1-5
Palmer Bowlus Flume

Figure 1-6
Leopold Lagco Flume




505-1320 Series Ultrasonic Open Channel Flowmeter™

SECTION 2
INSTALLATION

2.1 Unpacking Carefully remove the contents of the shipping carton and
) check each item against the packing list before destroying
% any packing material. If there is any shortage or damage,
report it to the factory immediately.

2.2 Mounting Instrument Refer to Figures 2-1 and 2-2 for mounting dimensions of
the integral and remote instruments, respectively.

* The Series 505-1302 Series transmitter is designed for
field mounting, but it should be mounted in a location
free from vibration, corrosive atmospheres, and any
possibility of mechanical damage.

N\ e For convenience at start-up, place the instrument in a
\\\\\ reasonably accessible location. Ambient temperature
\\\\\\\\ should be between -40°F and 160°F (-40°C to 70°C).

*The 505-1302 Series transmitter is available with the
electronic unit and transducer as either a single inte-
gral assembly or separated by two coaxial cables in the
remote configuration.

¢ The transducer must be mounted vertically in either
configuration.

e Extended sensor lengths and special mountings can be
provided to fit specific mounting applications.

e When mounting the transducer, consideration must be
given to the 12-inch Near Zone. If the level rises to
within 12 inches of the sensor face, a 20 mA signal is
generated; the Near Zone LED lights; and the Near
Zone Alarm Output drops from 24 Vdc to 0 Vdc.

e The typical conical beam angle of the ultrasonic signal
is 10-12 degrees. Therefore, it is necessary to ensure
that a channel wall, ladder, or other obstruction is not
within this beam, and is not causing erroneous reflec-
tions that can affect the system operation.

¢ An optional mounting kit (285-1-176) is available for
both integral and remote mounted units. The
mounting stand is used to hold the unit in place
above the flowstream. The mounting kit moves
vertically and horizontally for maximum placement.




505-1320 Series Ultrasonic Open Channel Flowmeter™

2.2

(continued)

Mounting Instrument

5" INTEGRAL ELECTRONIC HOUSING

|

5 3/8
(137)

LINE POWER

(8)

5/16 DIA

/\NOTES :

1. TYPICAL CONICAL BEAM ANGLE OF
THE ULTRASONIC SIGNAL IS 10-1209,

8 1/4
3/4 NPT
(210) / (TYP)
17 5/32 1
(436)
3 13/32 (1257—’|)
(87)
f I=—— 2" NPT
l.L.=5 1/2
(140)
* P SENSOR ‘
1 29/30 —l=lm| 12
(48) - (MIN. DISTANCE
N FROM 100% PT.
S~~—
\/
F — *
36

\L TYPICAL

FLUME

Figure 2-1

OPTIONAL
MOUNTING KIT
285-1-176

)

Mounting Dimensions
Integral Unit

SENSOR MATERIAL
CpPVC




Mounting Instrument

(continued)

505-1320 Series Ultrasonic Open Channel Flowmeter™

2.2
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505-1320 Series Ultrasonic Open Channel Flowmeter™

2.3  Wiring CAUTION
@ If the Series 505-1302 is located in a hazardous environ-

—)
D,

ment, do not open enclosure cover or make/break any
electrical connections without first disconnecting electri-
cal power at the source. Ensure that wiring, electrical
fittings and conduit connections conform to electrical
codes for specific location and environment.

Refer to Figures 2-4 and 2-5 for the wiring diagram of the
505-1302 integral and remote instruments, respectively.

For integral transmitters, the level measuring cable and
temperature compensation wires are prewired.

e Connect input power and output leads to terminal block
(TB1) as shown.

e The 505-1302 1s shipped with the Output Select jumper
block set to Source output (the instrument supplies 24 Vdc
power to the signal loop). If an external power supply is
used, the jumper should be moved to Sink output position.
See Figure 2-3 for an example of a loop wiring diagram.

e For loop wiring, it is recommended to use twisted, shielded
pair to eliminate noise. The shield or drain wire should be
grounded at the power supply end and left floating at the
ultrasonic transmitter end.

8eg8e

S INK_
© ° 182 Tarars
Q== Loop s dd 2
@ 4'20 mA //// \\ B8 /I
Br-do - -~ ST
I\/\\ -20ma X
~~<_OUTPUT SELECT ~ SOURCE |
v
[}
)

909
5

& -

ULTRASONIC OPEN CHANNEL FLOWMETER
I TRANSMI TTER |
& 50/60H2 8/N:

AMETEK'
DREXELBROOK

405-1302-001-20____\

& © |

—

POWER SIDE

Figure 2-3
Output Select Jumper
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Wiring (continued)

2.3
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Wiring (continued)

2.3
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SECTION 3
OPERATION

3.1 Modes of Operation When using the 505-1302 Open Channel Flowmeter, there

are two modes of operation: flow or distance mode.

eIn the flow (or level) mode, the current output (4-20 mA)
increases as the liquid level rises.

eIn the distance mode, the current output increases as the
level falls (distance to the transducer increases).

¢ The desired span range may be set from a minimum of 3.0
inches up to 87.9 inches (99.9 inches minus 12-inch near
zone).

3.2 Indicators & Controls Refer to Figures 3-1 and 3-2 for the location of indicators and

controls.

—SW8 Flow or Distance Mode

Normal operation, and the selection of either flow or distance
mode is accomplished by changing the position of switch 4 on
SWS8. See Section 3.1 Modes of Operation.

—Time Delay Control

The time delay control is located above SW8. A zero-second
time delay (position 2) is the default selection that is set at the
factory. Position 4 sets a 15-second time delay. Position 1 sets
a 45-second time delay.

—Zero and Span Calibration Switches

The zero and span are each set using three, ten-position
rotary switches. Zero and span settings are made in inches
with 0.1-inch resolution. Zero and span switches are used to
calibrate the unit. See Section 4.2 Standard Calibration.

—LED Indicators

Two LED indicators are located on the transmitter to alert the
user to a near zone or lost echo fault condition or improper
calibration.

—~Calibration Pushbutton

The calibration pushbutton is used in conjunction with SW8
for maximum calibration accuracy. See Section 4.4 Secondary
Calibration. This button can also be used as a system reset.

—Flow Switches

Three, ten-position rotary switches are used to set the type
and size of the flume or weir. The top switch sets the type and
the two lower switches set the flume or weir size in degrees or
inches. See Section 4.2 Primary Device Selection.

10



505-1320 Series Ultrasonic Open Channel Flowmeter™

3.2 Indicators & Controls

(continued)

2

—Alarm Relays

Outputs for Near Zone and Lost
Echo are provided to activate
external relays or alarms. These
are separate relay packages
purchased as an option.

Changes the gain of the ultra-
sonic transmitter to lessen any
effect due to noise or obstruction.

/II > [ ﬂ
/'/ \
P NEAR ZONE ) ]
Sy INDICATOR —Step Gain Switch
SR LOST ECHO
SWITCH 8 - / INDICATOR
T TTTT T T - /I
SW8 /
LN tiow (LEVEL) MoDE !
=4 OPEN

i

OPEN

L ON_ pSTANCE MODE

|
I
I
I
:
SW8 X
I
I
I
I
I
|

///CALIBRATION SWITCHES ™

FROM SENSOR
(REMOTE MOUNT)

Figure 3-1

Switch 8-Flow and Distance Mode

CAL IBRATION PUSHBUTTON

N

ZERQ \

18 \
S
-;6@3 TENS

ol8
<02

\

|

I
UNITS '{\
CEA !

£ 'L\°

ﬂﬂﬂn 1 -3 OPEN
4 ON
| OPEN )
///
7/
/) SPAN
/ KT)
TENS S8
’I 19\
I
\ KT
o UNITS [ S8
/// \\\ \\
e SOV TENTHS Sele
S N “63~
~
/ OPERAT ING MODE SWITCH NN
/ [T
/ \ ~
! POSITION TIME DELAY \ T
| 2 (SHOWN) 0 SEC 1
| 4 15 SEC |
" 1 45 SEC :
\ !
\ ! ///
\\ % // Prad
\ S ///’
\\ ///
N\ 7/
N 7
\\ //
Figure 3-2

Operating Mode and Calibration

Switches

—_——— T _ _

\
TENTHS 4

NEAR ZONE

LOST ECHO

EVEL| TEMP
SH CWIBRN ORG

| )
5
|2 |

INDICATOR

INDICATOR

S

FROM SENSOR
(REMOTE MOUNT)

CAL IBRATION PUSH BUTTON
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505-1320 Series Ultrasonic Open Channel Flowmeter™

3.3

3.4

Time Delay

Step Gain Switch

Increasing time delay to either 15 or 45 seconds will smooth
out a jumpy output signal caused by wave action or turbu-
lence.

The step gain switch can be used to decrease the acoustic
signal and avoid noise interference. See Figure 4-4 for the
location of the step gain switch.

The standard instrument is capable of shooting to a distance
of 40 feet. Most open channel flow installations shoot a dis-
tance of less than 36 inches. The excess power can cause
measurement inaccuracies due to the 12 degree beam angle.
On small throat width Parshall flumes (1,2, and 3-inch), the
acoustic signal hits the sidewall of the flume. Any slime or
surface irregularities sends a false signal back to the receiver.
By reducing the gain of the transmitter (using the step gain
switch) the measurement inaccuracies can be eliminated.

The factory setting is position 3.

This setting should be adequate for most applications.
If false high readings occur, decrease the gain.

If loss of echo occurs, increase the gain

Step Gain Switch N o
100% gain
84 % gain
67% gain

50% gain

32% gain

17% gain

8% gain

® H DN WH T

NOTICE
[ (€

NOTE
If the step gain 1s adjusted, the instrument should be

recalibrated using the secondary calibration procedure
described in Section 4.4 Secondary Calibration.

12
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SECTION 4

CALIBRATION

4.1 Introduction The 505-1302 Series transmitter must be set for the type and size
of the primary device and the actual zero and span values for the
specific application. This procedure is outlined in Sections 4.1
through 4.3. After standard calibration, the flowrate reading
should be approximately within the 0.5% accuracy specification.

4.2  Primary Device Use this procedure to select the type and size of the

Selection primary device. See Figure 4-1 and Table 4-1.
a. With the power off, select the Type of Primary Device
NOTICE switch for the specific type of flume or weir.

LI NOTE 0 - Standard (linear)

If type O (linear) is selected, set both - Parshall Flume
Switches for pmmary device Size to - Rectangular Weir Wlth End Contractions

zero (0). - Rectangular Weir without End Contractions
NOTICE - V-Notch Weir

1
2
3
4 - Cippoletti Weir
5
6

- Leopold Lagco Flume
7 - Palmer Bowlus Flume

- NOTE

When an invalid primary device
type orsizeis selected, Near ~ b. Now set the Size of Primary Device switch in inches
Zone and Lost Echo indicators (or degrees for V-notch weir applications). The middle
will flash. If this happens, enter switch represents the tens and the lower switch

correct vqlues.or reset device represents the units. For example, 36 inches is set
using calibration pushbutton 3 for tens and 6 for units.

shown in Figure 3-2.

Primary Device Valid Sizes

Parshall 1" 2" 3" 6" 9" 12" 18" 24" 30" 36"

48" 60" 72" 96" ¢

Rectangular
Weir with 12" 18" 24" 30" 36" 48" 60" 72" 96"
End Contractions (greater than 96", set to 96")

Rectangular

Weir without 12" 18" 24" 30" 36" 48" 60" 72" 96"
End Contractions (greater than 96", set to 96")
Cipoletti Weir 12" 18" 24" 30" 36" 48" 60" 72" 96"

(greater than 96", set to 96")
V-notch Weir 22° (22.5°) 30° 45° 60° 90°
Leopold-Lagco 4" 6" 8" 10" 12" 15" 18" 21" 24" 30"
Flume 36" 42" 48" 54" 60" 66" 72"
Palmer Bowlus 4" 6" 8" 0" 12" 15" 18" 21" 24" 27"
Flume 30" 36" 42" 48" 60" 72"

Table 4-1

Primary Device Selection

13
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//’_‘\\ INVALID SELECTION WILL
’ N, FLASH THE NEAR ZONE AND
)/ FLow LOST ECHO INDICATORS.
/ \
’ SWITCHES \ P
! \\ // \\\
! SBe| L e oF it \
I “g%~ | [ PRIMARY DEVICE  ,°  OPT|ONAL',
; ) / TALARMS
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TENS |2 ! ©
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| OR DEGREES ! £~ |
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/%.zn_—_,— TYPE DEVICE OUTPUT
|l |l I-u-| 0 STANDARD
ﬂ ﬂ'-"u' 2 RECTANGULAR WEIR

O\\\\;__ 4 CIPPOLETTI WEIR
NEAR ZONE 5 V-NOTCH WEIR (SIZES IN
INDICATOR DEGREES. 22.50 =

6

7

LOST ECHO
INDICATOR

FROM SENSOR
(REMOTE MOUNT)

CAL IBRATION PUSHBUTTON

Figure 4-1
Flow and Relay Switches

il WITH END CONTRACTIONS
fisaflit) 3 RECTANGULAR WEIR WITH-
OUT END_CONTRACTIONS

LEOPOLD-LAGCO FLUMES
PALMER-BOWLUS FLUMES
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4.3  Standard Calibration Use this procedure to set the Zero and Span values.

a. With the power off, set the Zero switches in inches
(to the nearest 0.1 inch) to equal the distance from the
transducer face to the level that represents 0%
flowrate (4mA). See Figure 4-2.

ZERO (DISTANCE IN INCHES)

0% FLOW RATE (4mh) ?—\%

Figure 4-2
Setting Zero

b. Now set the Span switches in inches (to the nearest
0.1 inch) to equal the distance from the zero flow point
(e.g. bottom of the flume) to the level which represents
100% flowrate (20 mA). See Figure 4-3.

100% FLOW RATE (ZOmA)*r“““““‘*

SPAN  (DISTANCE IN [INCHES)

T N

0% FLOW RATE (4mA)

Figure 4-3
Setting Span
NOTICE NOTE

E(E | The level that represents the 100% flowrate point
(20 mA) must be at least 12 inches from the trans-
ducer face to allow for the Near Zone.

c. Apply power to the transmitter. The 4-20 mA signal

now represents the 0-100% flow rate range.

15
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44  Secondary Calibration CAUTION
Secondary calibration procedure permanently
overwrites factory calibration.

a. Perform the standard calibration per Section 4.3.
b. Record the Zero switch settings.

c. Measure the distance from the transducer face to the
liquid level as accurately as possible (to the nearest 0.1
inch). Set the Zero calibration switches to this mea-
sured distance. For example, if you measured 20.5
inches from the transducer face, set the Zero calibration
switches to 2-0-5.

d. Observe both LEDs flashing.

e. Push and hold the black calibration pushbutton. Place
SWS8, switch position 1 to the ON (up) position.

f. Release the calibration pushbutton, both LED
indicators will come on and light steady. Wait approxi-
mately 60 seconds until they begin to flash. Flashing
LEDs now indicate the memory update is complete.

g. Push and hold the black calibration pushbutton. Place
SW8, switch 1 in the OFF (down) position.

h. Release the calibration pushbutton.
1. Return the Zero switch settings (if necessary) to the
value corresponding to the level which represents 0%

(4 mA).

j. The secondary calibration is now complete.

16
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4.5  Setpoint Calibration a. Refer to Figure 4-1 for location of relay switches.

(only for those units
equipped with optional b. Alarm points are set directly in tenths of inches

24 Vdc output) from zero point.

As an example, an alarm point could be set 6 inches
from the zero point or minimum level. Starting with
the top switch of “B” (or ALMZ2), the settings would
be 0-6-0.

c. Alarm settings can be set to alarm at any point
in the calibrated range.

d. Connections are made to the transmitter on jumper
J6 as shown in Figure 4-4.

J6 —r

8668

= | 00P
L 4-20 mA

(00| B[S

E
[, e ]|

ULTRASONIC OPEN CHANNEL FLOWMETER
408-1302-001-20___
TRANGMITTER
Q 110VAC 8/N:

50/60HZ
—

46|

POWER SIDE

Figure 4-4
Alarm Relay Jumper (J6)
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46  Accessory
Packages

4.6.1 401-600 Series
Relay Package

Several accessories are available for the 505-1302 Ultrasonic
Open Channel Flow instrument.

As an option, a 401-600 external relay package is available.
This package provides a remote-mounted relay outputs for
Alarm 1, Alarm 2, Lost Echo and Near Zone. This package
can also be equipped with remote LEDs to indicate Loss Echo
or Near Zone.

A short cable (Figure 4-5) is available to connect the 401-600
relay package to the ultrasonic instrument. Cable 380-5000-
053 contains 36 inches of ribbon cable with 5 colored crimp
connectors (labeled 2 through 6 on Figure 4-5) and 1 non-
crimped connector (labeled 1 on Figure 4-5). The non-crimped
connector is only required if using a relay package that con-
tains remote LEDs for indicating Lost Echo or Near Zone.

10 +1/4

(TYP)

36 +1/4

Figure 4-5
Relay Package Cable
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4.6.1 401-600 Series

Relay Package

(continued)
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4.6.1 401-600 Series

Relay Package

(continued)
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4.6.1 401-600 Series
Relay Package

(continued)

MOUNT ING DIMENS IONS
CLEARANCE FOR
#B R.H. SCREW NEMA g.).( ‘)’(V/;"-S-B-
! TYPICAL SYSTEM CONFIGURATION L @
| \ = }
| O] &
| 401-0600 SERIES RELAY MODULE
| INPUT WIRING
| _ ! FROM 405-SERIES
I 4-20mA LOOP QUTPUT TRANSMITTER
| <
|
: 6.89
(175)
| (@]
| 6.18
| (157)
I | @
|
|
|
| = ~\
| @) (&
|
: A8—| |——4.21 o7y ——
| 8 b 4.92 (125) —
| [
I 7}
|
I 2.95
| @ (75)
' |
|
RELAY #1 = AL1 = ALARM SETPOINT 1 | !
RELAY #2 = AL2 = ALARM SETPOINT 2 ! i
= LE - | 1.97 O o
RELAY #3 = LE = LOST ECHO | (50) ; \_|_/ + \+/
RELAY #4 = NZ = NEAR ZONE | 1.12 4 T
| | (28!)
|
| 1.00
| .87 D.—/ s '
| HOLES (3) | _1.44_| __2.00__
| (22) (37) (51)
Figure 4-8
Relay Package
NEMA 4X Housing

with Intrinsic Safety Barriers
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4.6.1 401-600 Series
Relay Package

(continued)

6-CONDUCTOR
INPUT CABLE

:! FROM 405-SERIES

T ULTRASONIC
TRANSMITTER

DESCRIPTION

. (+) LOOP

. (-) LOOP

LAL 1

AL 2

. LE

LNz

. COMMON

. +5 VDC

{4-20mA}

SPAN ADJUSTMENT ~

ZERO ADJUSTMVENT
CONTROL (DLM) —

CONTROL (DLM)

1
2
3
4,
5
[}
7
8

LOST ECHO L.E.D.
* NORMAL WHEN OUT
e FAULT WHEN LIT

NEAR ZONE L.E.D, —I|
* NORMAL WHEN OUT
e FAULT WHEN LIT

[~ INTERCONNECTING
CABLE BETWEEN DLM
BOARD & 401-600.
(FACTORY WIRED)

T [T
CUSTOMER RELAY
CONTACT WIRING
RELAY CONNECTIONS
(WIRE SIZE #12 TO #28 AWG)
(DPDT CONTACTS RATED 5 AMPS @ 220 VAC)

WIRING
CUSTOMER FROM
4-20mA 405-SERIES
LOOP WIRING TRANSMI TTER
9. (+) LOOP 1. (H
10. (-) LOOP 2. (9
lelelelelere] [le]
1B} HADZA NIVIN ()W)
o s e sye 2 RELAY MODULE SIDE VIEW
ASSEMBLY HAS
FACTORY
INSTALLED
RE%ﬁE?{m o o SIDE VIEW
L N2 A1 K LE 00 w
CUSTOMER @ =
WIRING IF I I I | |
CONTINUING
OUTPUT LOOP

—
CONNECTIONS TO 401-0600 SERIES
(FACTORY WIRED)

NOTES:
1. AT 20mA LOOP CURRENT, VOLTAGE DROP
ACROSS DLM TERMINALS = 1.8 VOLTS.

2, FACTORY STANDARD CALIBRATION FOR DLM PROVIDES
0-100% READING FOR 4mA-20mA CURRENT.

Figure 4-9
Relay Package with
Digital Loop Wiring
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4.6.2 Sta-Dry™ Option

(Modification 9128)

HOUS ING GROUND
"GREEN SCREW"

SYSTEM POWER
CONNECT IONS

POWER
INPUT

CAPTIVE
FASTENER

STA-DRY
ELECTRONICS

1

In some applications, condensation or ice can build up
on the transducer face causing a reduction or loss of the
acoustic signal. The Sta-Dry option maintains the
temperature of the transducer face at a level that
prevents condensation or ice from forming. The Sta-Dry
option consists of a heating element in the face of the
transducer and the temperature control unit close
coupled to the ultrasonic transmitter housing.

HOUSING GROUND
"GREEN SCREW"

TOP ASSEMBLY
NOT SHOWN

CONTINUOUS ULTRASONIC
ELECTRONICS

CAPTIVE
FASTENER

120 VAC/240 VAC MODEL
ONLY
240 VAC

POWER
CONNECTIONS TO
ULTRASONIC TRANSMITTER

120 VAC

4231 4231 1%2COLRJN2I#O 24 VDC UNIT
L1L2 GND o000 =00k 50760 Hz 2137 4-20
JUMPER ON JUMPER ON GREEN [[2f]1 GND 2|3 NC
1-3 2-3. WHITE I'// 2L2 BLACK | &l 2- 04V
000 AND 2-4 1 AND 4 OPEN BLACK | [2]3 L1 rep Liad| 1+
L1L2 GN
J ‘ ]_ 122 6D L1L2 GND FM APPROVED UNITS
+24 VDC EARTH 120 OR 240
GROUND VAC UNIT
COMMON LI00] L0 50/60 Hz
COMMON AND ZIW
EARTH GROUND HOT—] { ]—(ESQBTH HOT—I ‘ LEQBTH Rh’.‘?E IZ L2
ARE NOT |INTERCONNECTED NEUTRAL ot GREEN | 21| GND
NOTE:
1. LOOSEN CHASSIS SCREWS ON
ULTRASONIC ELECTRONICS AND
ROUTE "STA-DRY" LEADS AROUND
ELECTRONI BRACKETS TO AVOID
CTRONICS C S TO AVO 10 PROBE

LID THREADS.

Figure 4-10
Sta-Dry Modification Wiring
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46.3 Universal Process Meter

As an option, the universal process meter is available

(401-90X-2) with flow rate, totalizer and batch control capabilities.
Before wiring the the universal process meter in the loop,
check the output mode of the transmitter. See Section 2.3
Wiring the Instrument, Output Select Jumper. Refer to
Figures 4-11 and -12 for loop wiring in the sink and source
modes respectively.
401-900 PROCESS METER
o+
= x =+ 1 0+ — —
w<tax Owwoo oo
NSNS
- L[
24VDC FOR
4-20 mA
OUTPUT
OPTION
OPT IONAL
LOAD
LOCAL (CHART
RECORDER)
@ LOOP
=, o) o 14220 mA DISPLAY ETC...
= - | [y —
% B 1100.0
B S| NK /SOURCE
B SN JUMPER BLOCK
@ AN
@ % NS 405-1302 Transmitter set in Sink
@; @ S \,\> - mode accepts power from the
\\ // j j o process meter.
D%&ELBROOIIS ’ \\l‘ 8 /
/
ULTRABONIC OPEN CHANNEL FLOWMETER h ~_ -7
) M TTER ®
of lume ™t 1 | e
——
POWER SIDE
Figure 4-11

Loop Wiring, Sink Mode
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Channel Flowmeter™

(401-90X-2)

(continued)

4.6.3 Universal Process Meter

401-900 PROCESS METER

= x >+ 0 0+ -I— i
W< Owmwwmwoon oo
SNNSNNSSNNS
- T
OUTPUT
OPTION
OPT IONAL
LOAD
LOCAL (CHART
RECORDER)
= of | o LOOP A DISPLAY ETC. ..
= @ o 1100 .0 =W
’ S1NK/SOURCE
B SN JUMPER BLOCK
@ Sel
@ % S 405-1302 Transmitter set in
% Q) \\ Ss Source mode powers the loop.
N /’/ Ba|
AMETEK LA
DREXELBROOK AN L/
ULTRABONIC OPEN CHANNEL FLOWMETER S~ — -
M Mt R e g ®
of lyme ™1 | e
—
POWER SIDE

Figure 4-12
Loop Wiring, Source Mode
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SECTION 5 The 505-1302 instrument is designed to give years of unat-
TROUBLESHOOTING tended service. No periodic or scheduled maintenance is
required.

5.3 Troubleshooting Ifa problem should occur with the operation of the transmit-
Procedures ter, use the following procedure for troubleshooting.

a.
b.

!

Ensure wiring connections are correct.

If the liquid surface has severe turbulence in the area
where the ultrasonic beam hits, a stilling well
installation may be required. Consult factory.

Any continuous ultrasonic transmitter signal/echo will
be adversely affected by significant foam on the liquid
level surface. If this condition exists, please consult the
factory for further application review.

Ensure that the transducer face is not recessed into a
mounting nozzle. Spurious reflections from the
nozzle openings into the vessel can cause faulty
operation.

If attempts to locate the difficulty fail, notify the local
factory representative, or call the factory toll-free at
1-800-527-6297. To aid in troubleshooting, please
complete the information on Table 5-1 before calling
the factory service department.

5.2 Checking An ohmmeter test is used to check the transducer crystal. It
Transducer can also be used to verify that the wires from the transducer
to the sensor (on a remote system) are not reversed, shorted,

or open.

Using a digital ohmmeter, a reading of 9-13K ohms should be
present between Center Wire [CW] to Shield [SHD].

5.3 Checking —Resistance Check

Temperature
Sensor

b.

a.

Disconnect the temperature transducer wires (brown
and orange) leading to the transducer.

Using a digital ohmmeter, a good transducer measures
12 to 35 megohms with the positive test lead on the
orange lead and the negative test lead on the brown
lead (standard sensor). The negative test lead

attaches to the brown and white striped wire on the
high temperature sensor (703-6-1).

Reverse the meter leads and an open circuit (infinite
ohms) should be observed.
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5.3 Checking the —Operation Check
Temperature A more precise way to check the temperature sensor 1s
Sensor (continued) to measure the current flow while the unit is on. Refer

to Figure 5-1.

LEVEL TEMP
SENSOR SENSOR
cow SHD BRN ORG

sl a. Shut power off.

b. Loosen the screw holding the orange wire at the
transmitter.

c. Remove the orange wire.

d. Place a multimeter (capable of measuring
microamps) in series with the orange wire and
empty screw.

. Re-apply power.

N\

EEE
0

[¢”]

The microammeter should read:
273 namps @ 32°F
293 pamps @ 68°F
311 pamps @ 100°F

Readings outside these listed ranges indicate a failed
temperature sensor. Call Factory Service at 1-800-527-
6297.
If you have questions about your Drexelbrook equip-
ment:
o e Contact your local Drexelbrook representative,
e Call the Service department toll-free at
\m| 1-800-527-6297 (in US and Canada) or
1-215-674-1234 (outside North America),
e Fax the following information to the Service

departmentat 1-215-443-5117.
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Table 5-1
Troubleshooting Sheet for Continuous Ultrasonic Instruments

Transmitter Model Number Serial Number
Process Material Temperature Pressure
What is the Loop Current? Is it stable?

Test the ability of the electronic unit to produce 4 and 20 mA. Place switch 3 of SW8 to
the ON position (up). Now by alternating switch 2, ON position should =4 mA. OFF
position should = 20 mA.

Are either of the 2 red LEDs illuminated? (if yes, which one?)

Check for 110 Vac on TB1 (see Figure 2-3)
or check for 24 Vdc on TB1 (see Figure 2-4)

Loop supply voltage is measured at TB2 on 110 Vac unit or TB1-terminals 4 and 5 on a
24 Vdc unit. Loop supply voltage (with no load) should be 24-30 Vdc.

What is the position of the hex switch SW4 (located directly above SW8)?

C,
Bo«\

N
SN
9y

What are the switch positions of SW8?
(All should be OPEN (down position) with the exception of position 4—it can be either
ON or OPEN).

ON

List the positions of the Span and Zero rotary switches

SW1, SW2, SW3, SW5, SW6, and SW7? SW1 SW5
In level mode, Zero must always be larger than Span. SW2 SW6
SW3 SW7

Transducer Temperature Check:
* Expect to find 0.65 Vdc between brown terminal [BRN] and housing.
e Should be able to measure approximatly 290 pA on digital meter placed in
series with orange lead and its terminal [ORG].

With sensing element disconnected, expect reading of 12K ohm between center wire
terminal [CW] and shield [SHD], using an analog meter.
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SECTION 6 CUSTOMER ASSISTANCE

6.1

6.2

6.3

Factory Assistance

Field Service
®

T

Customer Training

AMETEK Drexelbrook can answer any questions about your
level measurement system. Call Customer Service at
1-800-553-9092 (US and Canada) , or

+ 215-674-1234 (International).

If you require assistance and attempts to locate the problem
have failed:
e Contact your local Drexelbrook representative,
e Call the Service department toll-free at 1-800-527-6297

(US and Canada) or + 215-674-1234 (International),
*FAX the Service department at + 215-443-5117, or
*E-Mail to drexelbrook.service@ametek.com

Please provide the following information:
Instrument Model Number

Sensing Element Model Number and Length
Original Purchase Order Number

Material being measured

Temperature

Pressure

Agitation

Brief description of the problem

Checkout procedures that have failed

Trained field servicemen are available on a time-plus-expense
basis to assist in start-ups, diagnosing difficult application
problems, or in-plant training of personnel. Contact the ser-
vice department for further details.

Periodically, AMETEK Drexelbrook instrument training semi-
nars for customers are held at the factory. These sessions are
guided by Drexelbrook engineers and specialists, and provide
detailed information on all aspects of level measurement, includ-
ing theory and practice of instrument operation. For more infor-
mation about these valuable workshops, write to

AMETEK Drexelbrook, attention:

Communications/ Training Group, or call direct + 215-674-1234.
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6.4 Equipment Return
In order to provide the best service, any equipment being
returned for repair or credit must be pre-approved by the
factory.

In many applications, sensing elements are exposed to haz-

ardous materials.

* OSHA mandates that our employees be informed and
protected from hazardous chemicals.

e Material Safety Data Sheets (MSDS) listing the
hazardous materials to which the sensing element has
been exposed MUST accompany any repair.

e It is your responsibility to fully disclose all chemicals and

decontaminate the sensing element.

To obtain areturn authorization (RA#), contact the Service

. department at 1-800-527-6297 (US and Canada) or
+ 215-674-1234 (International).
Please provide the following information:

Model Number of Return Equipment

Serial Number

Original Purchase Order Number

Process Materials that equipment has been exposed
to

MSDS sheets for any hazardous materials

Billing Address

Shipping Address

Purchase Order Number for Repairs

Please include a purchase order even if the repair is under
warranty. If repair is covered under warranty, you will not be
charged.

Ship equipment freight prepaid to:
AMETEK-DREXELBROOK.

- 205 KEITH VALLEY ROAD
HORSHAM, PA 19044-1499
COD shipments will not be accepted.
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SECTION 7
SPECIFICATIONS

7.1

7.2

Transmitter
Specifications

Transducer
Specifications

Near/Dead Zone:

Minimum Span:

Maximum Span:
Maximum Zero:
Repeatability:
Resolution:

Linearity:

Accuracy®:

Ambient Temperature:

12 inches

3 inches or 10% of maximum span
(whichever is greater)

87.9 inches
99.9 inches
0.1 inch
0.1 inch

0.5% of full scale for spans above 3 feet.
0.25% of full scale for spans below 3 feet.

+/- 0.5% of full scale range.
-40° to 160°F

Temperature Compensation: Automatic

Calibration:

Input Power:

Output Signal:
Output Load:
Response Time:

Electrical
Enclosure:

Mounting:

Sensor Material:

Beam Angle:

Process
Temperature:

Nearest 0.1 inch
Zero and Span range switches, ranges
are set directly in inches.

120 Vac, 50/60 Hz;
240 Vac, 50/60 Hz;
or 24 Vdc

4-20 mA dc (isolated)
0-1000 ohms
2 seconds (approx.)

NEMA 4X cast aluminum standard

NEMA 4X fiberglass optional
5-inch explosionproof

Integral or Remote
2" NPT fitting (flume/weir mounting
bracket available)

CPVC or Teflon
(Other materials consult factory)

Conical, 12°typical

-40°F to 160°F(CPVC)
-40°F to 200°F(Teflon)

!Accuracy includes linearity, hysteresis, repeatability, resolution, & temperature
effect, at reference conditions of atmospheric pressure & still air above liquid surface.
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