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SECTION |
General Information

1.1 INTRODUCTION

1.1.1 General Description : -

The DXp-40 transmitter (Figure 1-1) is a microproces-
sor based device designed to convert the mV/V signal
from up to four individual strain gage type force
transducers (load cells) into a digital signal repre-
senting force, weight, or percent of span
measurement units. Individually regulated, fault pro-
tected 10 Vdc excitation is supplied to each
transducer. Units operate at either 115 or 230 Vac.
Standard DXp-40 transmitters are housed in NEMA 4
enclosures. NEMA 4X or explosion-proof enclosures
are available as options. The digital RS-485 serial
output port is configured for various baud rate and
protocol selections using a series of DIP switches.
Entry of calibration data, diagnostic parameters, and
filter selections is accomplished using a series of
pushbutton switches. Figure 1-2 presents an overall
flow diagram for establishing the calibration and sys-
tem operating parameters which will be discussed in
the following chapters. An internal multi-line LCD dis-
play is provided for viewing the setup sequence,
diagnostic information, and live operation.

Instrument features include an RS 485 serial port with
BLH Digi-System network or a simplex output proto-
col, four A/D converter channels, 10 volt excitation per
channel, digital filter, and a NEMA 4 mild steel,
painted enclosure. Standard instruments are de-
signed to meet Class |, Il, Division 2, Group A-G
hazardous location requirements.

1.1.2 On-Line Diagnostics

Weigh system diagnostics can be communicated from
the DXp-40 serial port to a host computer. This real
time information regarding system performance en-
ables the host process computer to notify an operator
and/or re-configure the system to go into degraded
mode operation.

1.1.3 Dynamic Digital Filter

The dynamic digital filter uses statistical charac-
terization of process noise to derive optimum filtering
settings. Once the noise is characterized, the opera-
tor selects the combination of averaging and filter
cutoff bands needed to maintain both display stability
and fast response time for better set point control.

1.1.4 Digital Calibration

Digital calibration uses a factory calibration curve em-
bedded in firmware to establish a reference between
weight (force) and mV/V. This allows an operator to
set-up and calibrate a weigh system without the need
for deadweights or other time consuming calibration
methods. For systems with mechanical interactions,
this calibration method can be modified to correct for
system non-linearities

Figure 1-1. D

i

Xp-40 Weight Transmitter

1.2 OPTIONS

1.2.1 Mounting Options

For corrosive, hose down, or sanitary environments, a
NEMA 4X stainless steel enclosure is available. An
explosion proof enclosure is available for Class |, I,
Division 1, Group B-G locations. Note: BLH 406 or
408 Intrinsic Safety Barriers must be specified for
weigh systems located in a Division | area.

1.2.2 Display Window

To allow viewing of the internal multi-line display at all
times, units may be ordered with a front door panel
polycarbonate window. Window units also have a
brighter vacuum fluorescent type display panel for
even greater visibility. See paragraph 1.3 for display

-specifications and Figure 2-1 for outline dimensions.

1.2.3 Terminal Computer Interface

The terminal/computer interface option provides a sim-
ple mnemonic half-duplex ASCIl communications
protoco! via a built-in macro language consisting of 1
to 3 character command strings (reference Table 7-3).

This powerful feature allows direct keyboard control
(using easily remembered commands) of DXp-40 op-
eration and recall of weight values (gross, net, tare,
zero, balance, etc.)

Easily learned macro language syntax greatly simpli-
fies the writing of a host computer communication
interface (customer supplied).

Page 1-1
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Figure 1-2. DXp-40 Calibration and Configuration
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1.2.4 MODBUS RTU Protocol

MODBUS is often recognized as an industry standard
method of digital communication protocol between a
master or host computer and a slave device. This
protocol was originally developed by Modicon to com-
municate discrete and analog . information ..between
PLCs. As implemented in the DXp-40, this protocol
efficiently communicates weight and diagnostics infor-
mation to a MODBUS driver equipped host.

1.2.5 Allen-Bradiey Remote /O Network Interface
The Allen-Bradley Remote 1/O interface is @ communi-
cation link that supports remote, time critical I/O
control communications between a master processor
and a remote I/O slave. It is typically used to transfer
I/O bit images between the master and slave.

1.3 DXp-40 SPECIFICATIONS

Performance
Internal Resolution 4,194,304 total counts
Max. Display Resolution 3,000,000 total counts
Max. Resolution Per Channel 750,000 counts
Conversion Speed 50 msec (20 updates/sec)
Sensitivity (Noise) 0.0011% full scale
(max £16 counts wio filter)
Full Scale Range 35 mV/channel
Dead Load Range 100%
Input Impedance 10 M-ohms, min. per channel
Load Cell Excitation 10 V 2 x 350 ohm load cells,
65 mA/channel max
Remote Sense user configurable on each channel
Linearity + 0.0015% of full scale
Calibration Repeatability 0.3 UV per count
Software Filter (Std.) 50 to 6400 msec
Dynamic Digital Filter (Opt.) multi-variable up to 64 seconds

Temperature Coefficient

Span/Zero + 2ppm/°C
Step Response one conversion
Common Mode Re;j. 100 db @ 60 Hz

Normal Mode Rej. 100 db above 35Hz

Environment
Operating Temperature
Storage Temperature

-10 to 55°C (12 to 131°F)
—20 to 85°C (-4 to 185°F)

Humidity 5 to 90% rh, non-condensing
Voltage 117/230 £ 15% 50/60 Hz
Power 12 watts max
Parameter Storage EEPROM
EMI/RFI shielded from typical industrial
interference
Enclosure
Dimensions see outline dimensions - Figure 2-1

Internal Display/Operator Interface
High-Contrast LCD or 2 columns of 20

Optional Vacuum characters each
Fluorescent
Interface 4 ‘soft buttons’

Isolated Analog Output

Type 16 bit digital to analog
Voltage 0-10V (25k ohm min load)
Current 4-20 mA (600 ohm max load)

The DXp-40 represents a quarter (1/4) Rack of dis-
crete 1/O with 32 bits of input and output image files to
the scanning PLC. All weight data and status infor-
mation uses discrete reads and writes to communicate
scale information to the PLC in the shortest time pos-
sible. Discrete transfers also are used to upload and
download non-time critical information such as calibra-
tion and lower priority diagnostic data.

Relay Outputs (optional)
Closed Contact or 28V ac/dc @ 0.4 amps (max.)
Solid State 110/220 Vac @1.0 amp

Digital Inputs (optional)
12-24 Vdc Input or TTL Open Collector

Logic ‘0’ (Low) less than 5.0 Vdc, sink 3 mA (min)
Logic ‘1’ (High) 10 to 28 Vdc
Mechanical Relay
Relay ‘0’ closed (one side = digital common,
the other side = input)
Relay ‘1’ open (input internally pulled up)

BLH Digi-System Network

Type RS-485 half duplex (multi-drop)
Baud 9.6K, 28.8K, and 56.7k
Data Format proprietary

Standard Simplex Data Output (Transmit Only)

Type RS-485 simplex
Baud 1200 or 9600
Data Format (Selectable)
ASCII 7 data bits
even parity
stop bit

Terminal/Computer Interface

Interface Type RS-485 half duplex
Baud 1200 or 9600
Protocol duplex command/response format
ASCII 7 data bits
even parity
stop bit

Special Protocol (optional)
Modbus RTU protocol - slave

Special Interface (optional)
Allen Bradley Remote 1/O represents 1/4 rack of discrete data
also supports block transfer

Weight

NEMA 4/4X approx. 12.0 Ib

Page1-3



1.4 DXp-40 ORDERING INFORMATION ~ DXp-40 [M]-[C]-[P]-[S]{O]

[M] Mounting

1) NEMA 4 painted - standard

2) NEMA 4X stainless steel

(3)° "NEMA'7 & 9 EX Enclosures for Class I, Il, DIV. 1, 2, Grp. B - G
5) #2 with Polycarbonate Window and integral VFD display

(8) #1 & FM/CSA approval (Class | 11 IIl, Div 2, Group ABCD FG)
9) #2 & FM/CSA approval (Class | 11 lil, Div 2, Group ABCD FG)
(11 #9 with Polycarbonate Window and integral VFD display

[C] Communication

1) RS 485 Network

2) #1 and Terminal/Computer Interface, ASCII protocol

4) Alien Bradley Remote 1/O (Note: RS-485 Deleted)

(5) #1 and MODBUS™ RTU (may require RS-485 to RS-232

serial conversion)

[P]Process Output
1) None
2) 0-10V/4-20 mA Analog (includes switchable filter)
& 4 Inputs/Outputs With Dry Contact Relays (not available
with FM approval)
3) 0-10V/4-20 mA Analog (includes switchable filter)
& 4 Inputs/Outputs With Solid State Relays

[S]Software
(7) Standard Includes:
Keypad Calibration
Dynamic Digital Filtering
On-Line Diagnostics
Degrade Mode Software
[O]Calibration
1) Default Calibration

Accessories
' Conduit Fitting Kit (6 connectors) P/N 465231
Cable Fitting Kit (6 connectors) P/N 465232

Page 1-4



1.5 WARRANTY POLICY

BLH warrants the products covered hereby to be free
from defects in material and workmanship. BLH’s li-
ability under this guarantee shall be limited to repairing

or furnishing parts to replace, f.o.b. -point of manufac---

ture, any parts which, within one (1) year from date of
shipment of said product(s) from BLH’s plant, fail be-
cause of defective workmanship or material performed
or furnished by BLH. As a condition hereof, such de-
fects must be brought to BLH's attention for
verification when first discovered, and the material or
parts alleged to be defective shall be returned to BLH
if requested. BLH shall not be liable for transportation
or installation charges, for expenses of Buyer for re-
pairs or replacements or for any damages from delay
or loss of use for other indirect or consequential dam-
ages of any kind. BLH may use improved designs of
the parts to be replaced. This guarantee shall not ap-
ply to any material which shall have been repaired or
altered outside of BLH’s plant in any way, so as in
BLH’s judgment, to affect its strength, performance, or
reliability, or to any defect due in any part to misuse,
negligence, accident or any cause other than normal

Notice:

BLH Electronics, Inc. makes no representation or
warranties of any kind whatsoever with respect to
the contents hereof and specifically disclaims any
implied warranties or merchantability or fitness for
any particular purpose. BLH Electronics, Inc. shall
not be held liable for errors contained hererin or for
incidental or consequential damages in connection
with the furnishing, performance, or use of this publi-
cation or its contents.

BLH Electronics, Inc. reserves the right to revise this
manual at any time and to make changes in the con-
tents hereof without obligation to notify any person of
such revision or changes.

and reasonable use, nor shall it apply beyond their
normal span of life to any materials whose normal
span of life is shorter than the applicable period stated
herein. In consideration of the forgoing guarantees, all
implied warranties are waived by the Buyer, BLH does
not guarantee quality of material or parts specified or
furnished by Buyer, or by other parties designated by
buyer, if not manufactured by BLH. If any modifica-
tions or repairs are made to this equipment without
prior factory approval, the above warranty can become
null and void.

1.6 FIELD ENGINEERING

Improper DXp-40 installation or usage may result in
system damage. Please follow instructions carefully.
BLH Electronics, Inc. will not accept any liability for
faulty installation and/or misuse of this product.
Authorized BLH Field Service Engineers are available
around the world to install DXp-40 transmitters and/or
train factory personnel to do so. The field service de-
partment at BLH is the most important tool to assure
the best performance from your application. Field
service phone numbers are listed below.

Call (Factory Number)
(781) 821-2000
Ask for Field Service

Midwest
(614) 476-6453

Southeast
(803) 851-7470

In Canada, Call
(416) 251-2554
or
(800) 567-6098 Toll Free

Page 1-5



2.1 INTRODUCTION

2.1.1 General

SECTION i
Installation

The DXp-40 is designed to be installed within the
length of the load celi(s) cable which is normally 35 ft
or less. Standard NEMA 4 or optional NEMA 4X en-
closures are suitable for outdoor or washdown type
environments. Both enclosures are provided with pre-
punched holes for installing conduit or cable fittings
and holes for mounting to a bracket or wall.

2.2 MOUNTING

The NEMA 4 and NEMA 4X enclosures are equipped
with four pre-punched holes for mounting to a wall or
bracket. A U-bolt can be used for mounting to a pipe
support. The instrument should be installed in a vi-
bration-free location within the normal length of the
load cell cables. If conduit is used, drains should be
provided to reduce the possibility of condensate enter-
ing the enclosure. Outline dimensions for the standard
DXp-40 transmitter are presented in Figure 2-1.
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NOTE: Outline dimensions shown with optional dis-
play window. Dimensions in inches.

Figure 2-1. DXp-40 Outline Dimensions
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Figure 2-2. Load Cell Connections

2.3 ELECTRICAL

2.3.1 Transducer Inputs

Up to four load cells, one per channel, can be con-
nected to the DXp-40. Connect individual load cells
directly to the circuit board connectors as shown in
Figure 2-2. Excitation and signal connection locations
are clearly marked according to function and standard
color code. When remote sensing is not used (most
. cases), connect -SENSE to -EXCITATION and
+SENSE to +EXCITATION. Note: If tension load cells
are used, signal leads (red/white) must be reversed.

If a deadweight or substitution method of calibration is
being used, the load cell cable can be shortened as
required. The leads should be re-tinned before the
final connection is made.

NOTE: When tension or universal type load cells are
used, it may be necessary to reverse the polarity of
the signal leads to obtain a positive signal input to the
DXp.

NOTE: All system load cells must be connected dur-
ing power-up in order to turn on all A/D channel
inputs.

2.3.2 Serial Communication

A terminal connector is provided for RS-485 wire con-
nections (Figure 2-3). Multiple DXp transmitters,
networked together, are wired in a parallel configura-
tion with a termination jumper installed on the last
instrument. A pair of twisted wires (20-24 gauge, Bel-
don #9501) is all that is required for interconnection.
Communication lines should not be run near ac volt-
age power lines.

00000
0000

11

=
AUX 2

MENU

BAUD SEL

RATE ADDR
123145678

SW1 Sw2

OFF

RESET

STATUS

Figure 2-3. Serial Output Connections Connections (Shaded)
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115/220 VAC 50-60 HZ

S

A WARNING :

CHECK POSITION OF VOLTAGE
SELECTOR SWITCH BEFORE POWER
1S APFLED

Figure 2-4. Ac Power Connections and Fuse

2.3.3 Mains (AC) Power (Figure 2-4)

A screw terminal is provided for permanent transmitter
power connection. All units are shipped from the fac-
tory configured for 115 Vac operation. To select 230
Vac operation, change SW1 on the base or ‘mother’
board (see Figure 2-4) to the 230V setting. The unit
will operate within specification at 50 or 60 Hz. Be-
fore connecting power to the unit, verify that the
proper power selection has been made. The two po-
sition terminal block is equipped with a clear plastic
cover to prevent operator injury. Cable can be either
solid or stranded 12 or 14 gage with a ground conduc-
tor.

The transmitter is protected with a 1/4 amp slow blow
fuse, located adjacent to the mains terminal block. If
the fuse opens, replace it with the same type and cur-
rent rating.

2.3.4 Auxiliary /O Ports
The auxiliary /O port connections are factory test
ports and are not useful to an operator.

2.3.5 Optional Analog Output

With the analog option installed, a three position ter-
minal connector is provided for 4-20 mA, 0-10 V, and
common connections (Figure 2-5). As with serial
communication, the wiring should be routed away
from ac power lines and other sources of EMI. The
current output is essentially immune to noise and can
be transmitted long distances. The voltage output is
susceptible to EMI/RFI and should be used only for
short distances. Always use twisted pair, shielded ca-
ble.

2.3.6 Optional Remote Inputs

If the remote input option is installed, the gross/net,
zero, tare, and filter functions can be activated using
external push button switches or TTL signals. When
using an external TTL device, 5 Vdc must be supplied
and the device TTL common connected to the DXp-40

Page 2-3

common connector. Inputs are designated as digital
(DIG) common and 1-4 (Figure 2-5) and function as
defined in the following table:

Input # Open Closed
DIGIN 1 Gross Net
DIGIN 2 — Zero
DIGIN 3 —— Tare
DIG IN 4 Filter 1 Filter 2

2.3.7 Optional Discrete Outputs

Units equipped with optional outputs have either four,
dry contact, 28 volt (ac/dc) relays capable of handling
0.4 amps each or four, solid state, 117 Vac triac re-
lays capable of handling 1 amp each. Customer
ordering specifications (paragraph 1.4, topic ‘P’) deter-
mine which type of realys are installed. Figure 2-5
shows the relay output wiring configuration. Para-
graph 8.2 describes how the relays can be configured
for different uses, depending upon the system applica-
tion. Units are factory set in the normally open
configuration.

NOTE: Discrete outputs are not available with mount-
ing options 8 and 9 (see paragraph 1.4).

Analog Remote Relay
Outputs Inputs Outputs
§, 3rzzz sigigict®
371 88888 22235233
8ed||eado2||seooSs8e

Figure 2-5. Optional I/O Connections



SECTION Il
Calibration

3.1 GENERAL

Calibration is the fourth step in the DXp-40 parameter

entry menu (Figure 3-1). Setup and calibration is ac- .

complished easily using the intemal LCD display and
its three switches.

Complete calibration is accomplished in two phases,
scale setup and either millivolt per volt or deadload
calibration as shown in Figure 3-2. Use the full cali-
bration flow diagram insert on the following page for
guidance throughout the calibration procedure.

Main Menu (Accessed from Operation Mode)

+100000 LB GROSS

ND G/N ZERO
r= swi sw2 swa
L] . 3 3

DIGITAL FLTER SETUP

YES NO EXIT
Ve swi sw2 sws
] O b .

CELL DIAGNOSTICS

YES NO EXIT
vew swi sw2 ws
] 3 — -

DO CALIBRATION?

YES NO EXIT
VENU swi sw2 sws
[ 3 (- /.

ANALOG OUTPUT SETUP?

YES NO EXIT
vew swi sw2 sws
[ - [ —

SETPOINTS ?

YES NO EXIT
ey sw w2 w3
] — 3 =

MODBUS INTERFACE?

YES NO EXIT
vew w1 sw2 w3
L] — — (-

BLH DXP40 VER 10

OPTIONS  -t-2-1
ew

LIVE WEIGHT DISPLAY, GROSS MODE

MENU MENU .. Advance To Digital Fiter Setup Uniess Error
SW1 ND . Individual Load Cels

SW2 NET .. Switch To Net Mode

SW3 ZERO .. Push To Zero

YES to enter/alter Digital Fiitering Parameters
MENU MENU .. Advance To ‘Cel Diagnostics’
SWt YES .. Enter Or Alter Fiiter Parameters

SW2 NO . @Go To Cel Diagnostics
SW3 EXIT .. Return To Live Operation

CHECK: Load Shift, Zero Shift, Drift, Noise, Raw Data

MENU MENU .. Advance To ‘Do Calbration’
SW1 YES .. Perform Diagnostic Evaluation
SW2 NO . Go To Do Calibration

SW3 EXIT .. Retun To Live Operation

YES to Perform System Calibration
MENU MENU . Retun To Live Operation

SW1 YES .. Enter Or Alter Calabration Settings
SW2 NO . Retun To Live Operation
SW3 EXIT . Return To Live Operation

YES To Enter/Alter Analog Output Parameters

MENU MENU .. Advance To ‘Setpoints?”
SW1 YES .. Enter/Alter Amlog Output Parameters
SW2 NO. GoTo
SW3 EXIT .. Retwrn To Live Opel'atlon

YES To Configure Relay Output Functions

MENU MENU .. Advance To MODBUS Interface?
SW1 YES . Configwe Set Point Relay Outputs
SW2 NO . Go To MODBUS interface?
SW3 EXIT . Retun To Live Operation

YES To Configure MODBUS Communication Parameters

MENU MENU .. Advance To ‘DXP40 Version Information’
SW1 YES .. Configre MODBUS Interface

SW2 NO. Go To ‘DXP40 Version information’
SW3 EXIT . Return To Live Operation

View Software Version# and Option Status
MENU MENU .. Retum To Live Operation

I - Swich Pressed

Figure 3-1. DXp-40 Main Menu Showing Calibration Display
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3.2 SETUP PARAMETERS

Setup establishes scale operating parameters such as
system capacity, decimal point location, display units
(pounds, kilograms, tons), total number of load cells,
and others. To enter or alter operating. parameters,
select YES for ‘MODIFY SCALE SETUP? in Figure
3-2 and proceed to Figure 3-3.

3.2.1 Calibration Type

DXp-40 transmitters offer two types of system calibra-
tion, digital or deadload. In the past, weigh systems
could only be deadload calibrated by placing known
quantities of dead weight upon the scale to establish
voltage to weight equivalent points. In the DXp-40,
however, since each load cell has its own A/D con-
verter with embedded mV/V calibration, calibration can
be accomplished simply by entering known mV/V
weight values from a load cell calibration sheet.
Choose the calibration type to be performed.

3.2.2 Number Of Load Cells
Enter the number of system load cells from 1 to 4.

|8

MODFY SCALE SET UP?
YES NO EXIT

w1 SW2 SwW3

MENU
0 O =B O

If mV/V Type Calibration ls Selected (Optional)

ENTER mV/V CAL DATA?
YES NO EXIT

ACQUIRE DEADLOAD?
YES NO EXIT

swi sw2 Sw3

MENU

If Deadload Type Calibration is Selected

DO DEADLOAD CAL?
YES NO EXIT

MENU swi sw2 Sw3

s s R S N

3.2.3 Display Units

Designate the desired display unit type by entering LB

(pounds), KG (kilograms), or TN (tons).

3.2.4 Decimal Point Location

. Position the decimal point as desired for weight display

and serial printouts.

3.2.5 Capacity

Enter the system total capacity value. A capacity of
10,000 will be 10.000, 100.00, 1000.0, or 10,000 rela-

tive to decimal point selection.

3.2.6 Count By

Define the count value of each display increment by
selecting 1, 2, 5, or 10 (note that decimals apply).

3.2.7 Zero Band

. Choose a zero bandwidth (gross weight zero function)
of 2%, 20%, or 100% of system capacity.
selected, the gross weight ZERO function is not avail-

able.

YES to Perform System Calibration

MENU MENU .. Return to Live Operation
SW1 YES .. Enter or Alter Calbration Parameters
SW2 NO . Return to Live Operation
SW3 EXIT .. Return to Live Operation

YES To Enter/Alter Capacity, Decimal Point, Countby,
Zero Band, mV/V or Deadload Cal, # of Celis, Units
MENU MENU .. Back Up To Previous Display

SW1 YES .. Enter System Parameters - Figue 3-3
SwW2 NO . Step To mV/V or Deadload Cal

SW3 EXIT . Return To Do Calbration?

YES To Perform mV/V Calibration

MENU MENU .. BAck Up To Previous Display

SW1 YES . Perform mV/V Calbration - Figure 3-5
SW2 NO .  Step To Acquire Deadicad?

SW3 EXIT . Return To Do Calbration?

YES To Acquire System Dead Weight Value

MENU MENU .. Back Up To Previous Display
SW1 YES _ Acquire Dead Load - Figure 3-6
SW2 NO .  Return To Do Calbration?

SW3 EXIT .. Retun To Do Calbration?

YES to Perform Deadload Type Calfibration

MENU MENU .. Back Up To Previous Diaplay

SW1 YES . Perform Deadioad Calbration - Figure 3-7
SW2 NO .  Retun To Do Calbration?

SW3 EXIT .. Return To Do Calbration?

» Switch Pressed

Figure 3-2. DXp-40 Calibration Menu
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