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running the UltraLink software utility.  Baud rates up 
to 19.2 K are supported. 
 
 
ISO-MOD RS-485 
           RS485 MO  — MODE 
                      SLAVE 
                      MASTER 
           RS485 BA — BAUD RATE 
                      1200 
                      2400 
                      9600 
                      19200 
           ADDRESS — Device Address 
                      1-127 
 
The RS485 Module allows up to 126 FCXP systems 
daisychained on a single three-wire cable network—
communications are via Modbus protocol, detailed in 
the Appendix of this manual.  All meters are assigned 
a unique one byte serial number that allows all of the 
meters on the cable network can be accessed inde-
pendently.  Baud rates up to 19.2K and cable lengths 
to 1,000 feet [300 meters] are supported. 
 
RS485 MO 
Select SLAVE for all of the FCXP meters. 
RS485 BA 
Select a Baud rate that is compatible with the operat-
ing system. 
ADDRESS 
Each FCXP connected on the communications bus 
must have an unique address number assigned. 
 
 
 
 

PART 3 - KEYPAD CONFIGURATION 

Optional 
RS-485 I/O 
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The SEN MENU is presently not utilized. 

The SEC MENU allows the user to make password 
revisions, reset the flow totalizer and reset the trans-
mitter microprocessor. 
 
TOT RES 
           NO 
           YES 
 
Select YES to reset the flow totalizer/accumulator to 
Zero. 
 
SYS RSET 
           NO 
           YES 
 
Select YES to initiate a microprocessor reset.  Total-
izer values will be lost, but all other system configura-
tions will be maintained. 
 
CH PSWD? -- Change the Security Password 
           0-9999 
 
By changing the Security Password from 0 to some 
other value (any value between 1-9999), configuration 
parameters will not be accessible without first entering 
that value when prompted.  If the value is left at 0, no 
security is invoked and unauthorized changes could 
be made. 
 
 

PART 3 - KEYPAD CONFIGURATION 

Change Password 

System RESET 

Totalizer RESET 

4. 4. 4. 4.  SEN MENUSEN MENUSEN MENUSEN MENU -------- SENSOR MENU SENSOR MENU SENSOR MENU SENSOR MENU 

5. 5. 5. 5.  SEC MENUSEC MENUSEC MENUSEC MENU -------- SECURITY MENU SECURITY MENU SECURITY MENU SECURITY MENU 
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The SERVICE Menu makes available two different 
system measurements that are used for trouble-
shooting and fine tuning of the instrument.  Actual liq-
uid sound speed and system signal strength readings 
can be accessed through this menu. 
The SERVICE Menu also has features that allow ad-
justment of Signal Strength Cutoff, Error-Mode out-
puts and Zero Flow Rate Set. 
 
SSPD MPS - Sound Speed in the Liquid Metric 
SSPD FPS - Sound Speed in the Liquid U.S. 
 
The FCXP performs an actual speed of sound calcula-
tion for the liquid it is measuring.  This speed of sound 
calculation will vary with temperature, pressure and 
fluid composition.  The value indicated in this meas-
urement should be within a couple of percent of the 
value entered/indicated in the BASIC menu item 
FLUID SS.  This value cannot be modified. 
 
SIG STR - Signal Strength 
The measurement of Signal Strength assists service 
personnel with troubleshooting the FCXP system.  In 
general, expect the signal strength readings to be 
greater than 5% on a full pipe with the transducers 
properly mounted.  Signal strength readings that are 
less than 5% may indicate a need to chose an alter-
native mounting method for the transducers or that an 
improper pipe size has been entered. 
Signal Strength readings in excess of 95% may indi-
cate that a mounting method with a longer path length 
may be required.  For example, if mounted on a 3 
inch PVC pipe in V-mode causes the measured Sig-
nal Strength value to exceed 95%, change the mount-
ing method to W-mode for greater stability in read-
ings. 

PART 3 - KEYPAD CONFIGURATION 

Signal Strength 

6. 6. 6. 6.  SEr MENUSEr MENUSEr MENUSEr MENU -------- SERVICE MENU SERVICE MENU SERVICE MENU SERVICE MENU 
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Signal Strength Cutoff SIG C-OF is used to drive the 
flowmeter and its outputs to a zero flow state should 
conditions occur that cause low signal strength.  A 
signal strength indication of between 0.5 and 0.8 is 
considered to be inadequate for measuring flow relia-
bly, so typical settings for SIG C-OF are in the range 
of 1.0 to 2.0. 

 
Substitute Flow or SUB FLOW is a value that the ana-
log outputs will be driven at when an error condition in 
the flowmeter occurs.  Typical settings are either –5% 
or 105% - a value outside of the normal operating 
range that can be used to indicate a fault condition to 
the target device. 
 
Because every flowmeter installation is slightly differ-
ent and sound waves can travel in slightly different 
ways through these various installations, a provision 
is made in this entry to establish “Zero” flow—SET 
ZERO. 
To zero the meter: 
1. The pipe must be full of liquid. 
2. Flow must be absolute zero—verify by closing a 

valve securely.  Allow time for any settling to oc-
cur. 

3. Press ENTER, use the arrow keys to make the 
display read YES. 

4. Press ENTER. 
5. The procedure is complete. 

PART 3 - KEYPAD CONFIGURATION 

Substitute Flow 
Entry 

Setting/Calibrating 
Zero Flow 

Signal Strength indication of 0.5 to 0.8 is considered to 
be no signal at all.  Verify that the pipe if full of liquid, 
the pipe size and liquid parameters are entered cor-
rectly and that the transducers have been mounted ac-
curately. 

Signal Strength 
Cutoff 
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DISPLAY LINES 
Allows the selection of a two line or four line display 
format on the graphics display module. 
In 2 Line mode, the display will display flow measure-
ments with larger characters on the top half of the 
window and smaller standard sized characters on the 
lower half of the window.  In 4 Line mode, the display 
will display flow measurements with standard sized 
characters on four lines in the window. 
 
DISPLAY UNITS SELECTION 
The (soft)SELECT key is used to conifgure the 
engineering units on the graphics display—Press the 
(soft)SELECT key from RUN mode to highlight the 
engineering unit presently being displayed on the 
graphics display (pressing the SELECT key multiple 
times will toggle the highlighted unit from line to line).  
Use the UP/DOWN ARROW keys to select display 
units of 

• RATE 
• TOTALizer 
• VELocity 
• SIGNAL STRength 

 
BACK LIGHT TIMEOUT 
The LED backlighting on the FCXP is used to assist 
the operator in viewing the display in poorly lit areas—
the backlighting, when activated, doubles the power 
consumption of the flow meter.  If left on continuously, 
the charge in the battery will be depleted much more 
rapidly than if the backlighting is only activated for 
short periods of time.  If the instrument is being 
operated while powered from an external power 

PART 3 - KEYPAD CONFIGURATION 

Display Units 

7. 7. 7. 7.  DSP MENUDSP MENUDSP MENUDSP MENU -------- DISPLAY MENU DISPLAY MENU DISPLAY MENU DISPLAY MENU 

Graphics Display 
Mode 
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source, the back light may be left on permanently. 
Adjust the Back Light Timeout to approximate the 
amount of seconds that the backlighting should 
remain active.  The time out can be set anywhere 
between 10 and 30,000 seconds.  If continuous 
backlighting is desired, set the Back Light Timeout to 
0 seconds. 

PART 3 - KEYPAD CONFIGURATION 
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SOFTWARE UTILITIES 

The FCXP flow meter is shipped with two software utilities, 
UltraLink and DataLink.  The UltraLink utility is used for 
configuration, calibration and communication with the FCXP
 flow meter.  The DataLink utility is used for upload-
ing and translating data accumulated in the data logger 
module located in the pocket on the front faceplate of the 
flow meter. 
 
UltraLink has been designed to provide a TFX user a 
powerful and convenient way to configure and calibrate 
DTFXD1, DTFXD2 and FCXP flowmeters.  UltraLink can 
be used in conjunction with an infrared communications 
adapter (Flo-Corp P.N. D005-2115-001), ISO-MOD 
RS232 or ISO-MOD RS485. 
 
System Requirements 
Computer type - PC, operating system Windows 
95/98/2000/NT, a communications port, hard disk and 3.5" 
diskette drive. 
 
Installation 
 
1. Backup/Copy all files from the 3.5" diskette to a folder 

on the computer hard disk. 
2. Remove the diskette from the computer and store. 
3. From the "Start" command, RUN UlSetup.exe from 

the hard disk folder. 
4. UlSetup will automatically extract and install on the 

hard disk and place a short-cut icon on the desktop. 
5. Most PCs will require a restart after a successful instal-

lation. 
 
 
 

Important Notice! 
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Initialization 
 
1. Connect the PC to the TFX flowmeter using the infra-

red communications adapter (Flo-Corp P.N. D005-
2115-001), ISO-MOD RS232 or ISO-MOD RS485. 

2. Double-click on the UltraLink icon.  The opening 
screen, shown in Figure 4.1 below, contains an option 
for starting the limited use evaluation copy of the 
“Professional” version of UltraLink or starting the 
“Standard” version.  The Standard version is satisfac-
tory for most users. 

3. The first screen is the “RUN-mode” screen, See Fig-
ure 4.2, which contains real-time information regarding 
flow rate, totalizer accumulation, system signal 
strength, diagnostic data and the flow meter’s serial 
number.  The indicator in the lower right-hand corner 
will indicate communications status.  If a red ERROR 
is indicated, click on the Communications button on 
the top bar.  Click on Initialize.  Choose the appropriate 
COM port and interface type.  Proper communications 
are established when a green OK is indicated in the 
lower right-hand corner of the PC display. 

4. Click on the button labeled Config for updating flow 

SOFTWARE UTILITIES 

 

Figure 4.1 
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range, liquid, pipe and I/O operating information  The 
first screen that appears after clicking the Config but-
ton is the BASIC menu.  See Figure 4.3.  The BASIC 
menu allows selection of the transducer type (standard 

SOFTWARE UTILITIES 

Notes:  The range of the infrared communications adapter 
is roughly 3 meters.  Some high-intensity lighting systems 
will significantly reduce the communications range of the 
infrared system. 

Figure 4.2 

 

Figure 4.2 

Figure 4.2 

 

Figure 4.3 
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clamp-on in almost all cases), transducer mounting 
configuration (V-mode, W-mode, Z-mode—see section 
2 of this manual for details), pipe size and materials 
and liquid type.  Proper entry of these values is critical 
to proper operation and accuracy of the TFX instru-
ment.  When all data fields have been filled out, click 
on the Flow button to set up measuring units and other 
system features. 

5. The Flow window, See Figure 4.4, requires selection 
of units of measure, totalizer exponents, flow measur-

ing range, system damping, low flow cutoff, signal 
strength cutoff and substitute flow.  Configuration of 
these values and their influence on flow meter opera-
tion is detailed in section 3 of this manual. 

Entry of data in the Basic and Flow screens are all that is 
required to provide flow measurement functions to the 
flow meter.  If the user is not going to utilize input/output 
functions or data logging, click on the Download button to 
transfer the configuration to the TFX instrument. 
6. To configure the 4-20 mA output or data logger, click 

on the Output tab.  The output menu allows selection, 
configuration, calibration and testing of various input/

SOFTWARE UTILITIES 

 

Figure 4.4 
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output modules.  Standard FCXP flow meters contain a 
single 4-20 mA output module located in Module #2 
position and a data logger located in the Module #1 
position.  The window will appear as shown in Figure 
4.5.  (The 4-20 mA module is mounted internally in the 
flow meter and requires meter disassembly in order to 
replace the module.  The data logger is located under 
the sealed front plate on the meter face.  The logger is 
designed for repeated installation and removal.)  De-
tailed information regarding all of the modules avail-
able and configuration options are available in section 
3 of this manual.  Select None for Module #1, and se-
lect 4-20 mA for Module #2 to enable datalogger. 

 

7. The Security tab, Figure 4.6, contains a provision for 
adding password protection to the configuration of the 
flow meter.  Passwords between the values of 1 and 
9999 are acceptable.  The factory backdoor password 
is 8113.  Use 8113 to access the flow meter should the 
entered password be forgotten.  Leave the password 
set to 0 to avoid being prompted for password entry. 

 
 

SOFTWARE UTILITIES 

 

Figure 4.5 



 
Rev.  4/01                                                                           -4.6-                                                                       FCXP

 
 
When Configuration of the flowmeter is complete, press 
the Download button to transfer the information to the FCXP
 flow meter.  Note:  Infrared communications must 
be established and maintained throughout the download 
of information.  If transmission is interrupted, repress the 
Config button and setup the window tabs again. 

SOFTWARE UTILITIES 

 

Figure 4.6 

Downloading 
Configurations 
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UltraLink contains a powerful multi-point calibration rou-
tine that can be used to calibrate the TFX flow meter to a 
primary measuring standard in a particular installation.  To 
initialize the three step calibration routine, press the Edit 
menu located on the top task bar.  Select the Calibration 
option.  The display shown in Figure 4.7 will appear.  The 
first step in the calibration process is the selection of the 
engineering units that the calibration will be performed 
with.  Select the units and press the Next button at the 
bottom of the window. 

 
The second screen, Figure 4.8, establishes a baseline 
zero flow rate measurement for the instrument.  To zero 
the flow meter, establish zero flow in the pipe (turn off all 
pumps and close a dead heading valve).  Wait until the 
delta-time interval shown in Figure 4.8 is stable (and typi-
cally very close to zero).  Press the Set button.  Press the 
Next button when complete. 
 
The screen shown in Figure 4.9 allows multiple actual 
flow rates to be run past the meter and the values re-
corded by the FCXP.  To calibrate a point, establish a sta-
ble known flow rate (verified by a real-time primary flow 
instrument), enter the actual flow rate in the Figure 4.9 

SOFTWARE UTILITIES 

 

Figure 4.7 

Field Calibration 

Establish Zero 
Flow Rate 

Calibrating with 
Actual Flow 
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window and press the Set button.  Repeat for as many 
points as desired.  Note:  If only two points are to be used 
(zero and span), it is preferred that a flow rate as high as 
anticipated in normal operation is used as the calibration 
point.  If an erroneous data point is collected, the point 
can be removed by pressing the Edit button, selecting the 
bad point and selecting Remove. 
Press the Finish button when all points have been gath-
ered. 

SOFTWARE UTILITIES 

 

Figure 4.8 

 

Figure 4.9 
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The complete configuration of the flow meter can be 
saved from the Configuration screen.  Select Save and 
name the file.  This file may be transferred to other flow 
meters or may be recalled should the same pipe be sur-
veyed again. 
 
Select File from the upper task bar and Print to print out a 
calibration/configuration information sheet for the flow me-
ter installation. 

SOFTWARE UTILITIES 

Saving the 
Configuration 

Printing a Report 
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During the installation of UltraLink, a file called DatLog 
was installed and its icon will appear on the Desktop of 
the computer.  Click on the icon to start the utility.  The 
screen shown in Figure 4.10 will appear as the computer 
is attempting to establish communications with the logger 
module. 

Connect the logger to the computers serial communica-
tions port with the enclosed DB9 cable.  After a few mo-
ments, the Please Wait window will disappear and a green 
OK will appear in the lower right-hand corner of the win-

SOFTWARE UTILITIES 

 

Figure 4.10 

 

Figure 4.11 

Uploading Data 
from the Logger 
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dow.  After communications are established (and the OK 
is displayed) the utility will scan the logger for all existing 
files.  The scanning of the logger module and the upload-
ing of the file data can take up to several minutes.  The 
files will appear on the table, See Figure 4.11, in a list 
running from the earliest file to the latest file.  Information 
regarding starting time and date and points collected will 
appear. 
If a file is selected, the time stamped data will appear on 
the strip chart located on the bottom of the window.  The 
mouse can be used to select a small portion of the graph 
and expand the data to the width of the screen.  To revert 
to the entire data file, right-click the graph. 
To save the file to a file on your computer, select the file 
from the file table and press the Save button located on 
the top task bar.  See Figure 4.12.  Datalog saves the 
files as a .CSV (Comma Separated Value).  These files 
can be opened in programs such as Microsoft Excel® or 
Borland QuattroPro® for manipulation or graphical pur-

SOFTWARE UTILITIES 

 

Figure 4.12 

Note:  The spreadsheet programs listed above are limited 
to the number of lines of data that can be imported.  Very 
large files may need to be opened in a program like Mi-
crosoft WordPad and saved in two or more sections. 
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poses. 
The datalogger module contains a real-time clock that can 
be set by pressing the Clock button on the top task bar.  
See Figure 4.13.  Activating the window compares the 
datalogger clock to the clock located in the PC.  Adjust-

ments can be made and uploaded to the logger. 

SOFTWARE UTILITIES 

 

Figure 4.13 
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TFX Error Codes
Revised 2-22-2002

Code Number Description Correction

Warnings

0001 Serial number not present Hardware serial number has become inoperative – system
performance will not be influenced.

0010 Signal Strength is below Signal
Strength Cutoff entry

Low signal strength is typically caused by one of the following:
•  Empty pipe
•  Improper programming/incorrect values
•  Improper transducer spacing
•  Non-homogeneous pipe wall

0011 Measured Speed of Sound the in the
liquid is greater than 10% different than
the value entered during meter setup

Verify that the correct liquid was selected in the BASIC menu.
Verify that pipe size parameters are correct.

0020 Heat Flow Units of measure have been
selected and an RTD module has not
been installed

Verify that RTD Module PN D020-1045-106 has been installed in
one of the I/O meter slots.  Verify that OUTPUT1 or OUTPUT 2 has
been configured for RTD measurements.

Class C Errors

1001 System tables have changed Initiate a meter RESET by cycling power or by selecting SYSTEM
RESET in the SEC MENU.

1002 System configuration has changed Initiate a meter RESET by cycling power or by selecting SYSTEM
RESET in the SEC MENU.

Class B Errors

3001 Invalid hardware configuration Upload corrected file

3002 Invalid system configuration Upload corrected file

3003 Invalid strategy file Upload corrected file

3004 Invalid calibration data Recalibrate the system

3005 Invalid speed of sound calibration data Upload new data

3006 Bad system tables Upload new table data

3007 Data Logger is off or not present If desired, insert data logger and configure within the Datalog
Operations Menu.  If logger is not present, configure I/O port for no
logger.

3010 One or more channels are not
responding (Multi-channel meters only)

Display indicates which secondary units are not communicating
with Master meter. Verify wiring, configuration and address of
secondary instrument.

3011 All channels are not responding (Multi-
channel meters only)

Verify wiring, configuration and address of secondary instruments.

Class A Errors

4001 Flash memory full Return unit to factory for evaluation



Fluid Sound Speeds

Original Date: 7/30/99
Revision: none
Revision Date: none
File: I:/dynasonics/dyna_code/tables/fluid_ss.xls

Fluid Specific Gravity        Sound Speed delta-v/degree C Kinematic Viscosity
 20 degrees C m/s ft/s m/s/degree C m^2/s

Acetate, Butyl (n) 1270 4163.9
Acetate, Ethyl 0.901 1085 3559.7 4.4 0.489
Acetate, Methyl 0.934 1211 3973.1 0.407
Acetate, Propyl 1280 4196.7
Acetone 0.79 1174 3851.7 4.5 0.399
Alcohol 0.79 1207 3960.0 4.0 1.396
Alcohol, Butyl (n) 0.83 1270 4163.9 3.3 3.239
Alcohol, Ethyl 0.83 1180 3868.9 4 1.396
Alcohol, Methyl 0.791 1120 3672.1 2.92 0.695
Alcohol, Propyl (I) 1170 3836.1
Alcohol, Propyl (n) 0.78 1222 4009.2 2.549
Ammonia (35) 0.77 1729 5672.6 6.7 0.292
Anlline (41) 1.02 1639 5377.3 4.0 3.630
Benzene (29,40,41) 0.88 1306 4284.8 4.7 0.711
Benzol, Ethyl 0.867 1338 4389.8 0.797
Bromine (21) 2.93 889 2916.7 3.0 0.323
n-Butane (2) 0.60 1085 3559.7 5.8
Butyrate, Ethyl 1170 3836.1
Carbon dioxide (26) 1.10 839 2752.6 7.7 0.137
Carbon tetrachloride 1.60 926 3038.1 2.5 0.607
Chloro-benezene 1.11 1273 4176.5 3.6 0.722
Chloroform (47) 1.49 979 3211.9 3.4 0.550
Diethyl ether 0.71 985 3231.6 4.9 0.311
Diethyl Ketone 1310 4295.1
Diethylene glycol 1.12 1586 5203.4 2.4
Ethanol 0.79 1207 3960.0 4.0 1.390
Ethyl alcohol 0.79 1207 3960.0 4.0 1.396
Ether 0.71 985 3231.6 4.9 0.311
Ethyl ether 0.71 985 3231.6 4.9 0.311
Ethylene glycol 1.11 1658 5439.6 2.1 17.208
Freon R12 774.2 2540
Gasoline 0.7 1250 4098.4
Glycerin 1.26 1904 6246.7 2.2 757.100
Glycol 1.11 1658 5439.6 2.1
Isobutanol 0.81 1212 3976.4
Iso-Butane 1219.8 4002
Isopentane (36) 0.62 980 3215.2 4.8 0.340
Isopropanol (46) 0.79 1170 3838.6 2.718
Isopropyl alcohol (46) 0.79 1170 3838.6 2.718
Kerosene 0.81 1324 4343.8 3.6
Linalool 1400 4590.2



Linseed Oil .925-.939 1770 5803.3
Methanol (40,41) 0.79 1076 3530.2 2.92 0.695
Methyl alcohol (40,44) 0.79 1076 3530.2 2.92 0.695
Methylene chloride (3) 1.33 1070 3510.5 3.94 0.310
Methylethyl Ketone 1210 3967.2
Motor Oil (SAE 20/30) .88-.935 1487 4875.4
Octane (23) 0.70 1172 3845.1 4.14 0.730
Oil, Castor 0.97 1477 4845.8 3.6 0.670
Oil, Diesel 0.80 1250 4101
Oil (Lubricating X200) 1530 5019.9
Oil (Olive) 0.91 1431 4694.9 2.75 100.000
Oil (Peanut) 0.94 1458 4783.5
Paraffin Oil 1420 4655.7
Pentane 0.626 1020 3346.5 0.363
Petroleum 0.876 1290 4229.5
1-Propanol (46) 0.78 1222 4009.2
Refrigerant 11 (3,4) 1.49 828.3 2717.5 3.56
Refrigerant 12 (3) 1.52 774.1 2539.7 4.24
Refrigerant 14 (14) 1.75 875.24 2871.5 6.61
Refrigerant 21 (3) 1.43 891 2923.2 3.97
Refrigerant 22 (3) 1.49 893.9 2932.7 4.79
Refrigerant 113 (3) 1.56 783.7 2571.2 3.44
Refrigerant 114 (3) 1.46 665.3 2182.7 3.73
Refrigerant 115 (3) 656.4 2153.5 4.42
Refrigerant C318 (3) 1.62 574 1883.2 3.88
Silicone (30 cp) 0.99 990 3248 30.000
Toluene (16,52) 0.87 1328 4357 4.27 0.644
Transformer Oil 1390 4557.4
Trichlorethylene 1050 3442.6
1,1,1-Trichloro-ethane 1.33 985 3231.6 0.902
Turpentine 0.88 1255 4117.5 1.400
Water, distilled (49,50) 0.996 1498 4914.7 -2.4 1.000
Water, heavy 1 1400 4593
Water, sea 1.025 1531 5023 -2.4 1.000
Wood Alcohol (40,41) 0.791 1076 3530.2 2.92 0.695
m-Xylene (46) 0.868 1343 4406.2 0.749
o-Xylene (29,46) 0.897 1331.5 4368.4 4.1 0.903
p-Xylene (46) 1334 4376.8 0.662









 Size
(Inches)

O.D.
Inch

I.D.
Inch Wall O.D.

Inch
I.D.
Inch Wall O.D.

Inch
I.D.
Inch Wall O.D.

Inch
I.D.
Inch Wall O.D.

Inch
I.D.
Inch Wall O.D.

Inch
I.D.
Inch Wall O.D.

Inch
I.D.
Inch Wall O.D.

Inch
I.D.
Inch Wall

3 3.80 3.02 0.39 3.96 3.12 0.42 3.96 3.06 0.45 3.96 3.00 0.48
4 4.80 3.96 0.42 5.00 4.10 0.45 5.00 4.04 0.48 5.00 3.96 0.52
6 6.90 6.02 0.44 7.10 6.14 0.48 7.10 6.08 0.51 7.10 6.00 0.55 7.22 6.06 0.58 7.22 6.00 0.61 7.38 6.08 0.65 7.38 6.00 0.69
8 9.05 8.13 0.46 9.05 8.03 0.51 9.30 8.18 0.56 9.30 8.10 0.60 9.42 8.10 0.66 9.42 8.10 0.66 9.60 8.10 0.75 9.60 8.00 0.8
10 11.10 10.10 0.50 11.10 9.96 0.57 11.40 10.16 0.62 11.40 10.04 0.68 11.60 10.12 0.74 11.60 10.00 0.80 11.84 10.12 0.86 11.84 10.00 0.92

12 13.20 12.12 0.54 13.20 11.96 0.62 13.50 12.14 0.68 13.50 12.00 0.75 13.78 12.14 0.82 13.78 12.00 0.89 14.08 12.14 0.97 14.08 12.00 1.04
14 15.30 14.16 0.57 15.30 13.98 0.66 15.65 14.17 0.74 15.65 14.01 0.82 15.98 14.18 0.90 15.98 14.00 0.99 16.32 14.18 1.07 16.32 14.00 1.16
16 17.40 16.20 0.60 17.40 16.00 0.70 17.80 16.20 0.80 17.80 16.02 0.89 18.16 16.20 0.98 18.16 16.00 1.08 18.54 16.18 1.18 18.54 16.00 1.27
18 19.50 18.22 0.64 19.50 18.00 0.75 19.92 18.18 0.87 19.92 18.00 0.96 20.34 18.20 1.07 20.34 18.00 1.17 20.78 18.22 1.28 20.78 18.00 1.39
20 21.60 20.26 0.67 21.60 20.00 0.80 22.06 20.22 0.92 22.06 20.00 1.03 22.54 20.24 1.15 22.54 20.00 1.27 23.02 20.24 1.39 23.02 20.00 1.51

24 25.80 24.28 0.76 25.80 24.02 0.89 26.32 24.22 1.05 26.32 24.00 1.16 26.90 24.28 1.31 26.90 24.00 1.45 27.76 24.26 1.75 27.76 24.00 1.88
30 31.74 29.98 0.88 32.00 29.94 1.03 32.40 30.00 1.20 32.74 30.00 1.37 33.10 30.00 1.55 33.46 30.00 1.73
36 37.96 35.98 0.99 38.30 36.00 1.15 38.70 35.98 1.36 39.16 36.00 1.58 39.60 36.00 1.80 40.04 36.00 2.02
42 44.20 42.00 1.10 44.50 41.94 1.28 45.10 42.02 1.54 45.58 42.02 1.78
48 50.50 47.98 1.26 50.80 47.96 1.42 51.40 47.98 1.71 51.98 48.00 1.99

54 56.66 53.96 1.35 57.10 54.00 1.55 57.80 54.00 1.90 58.40 53.94 2.23
60 62.80 60.02 1.39 63.40 60.06 1.67 64.20 60.20 2.00 64.82 60.06 2.38
72 75.34 72.10 1.62 76.00 72.10 1.95 76.88 72.10 2.39
84 87.54 84.10 1.72 88.54 84.10 2.22

CLASS A

Cast Iron Pipe
Standard Classes

CLASS B CLASS C CLASS D CLASS E CLASS F CLASS G CLASS H
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Cement Lining 
Std./Double 
Thickness

ID Wall ID Wall ID Wall ID Wall ID Wall ID Wall ID Wall

3 3.96 3.46 0.25 3.40 0.28 3.34 0.31 3.28 0.34 3.22 0.37 3.14 0.41
4 4.80 4.28 0.26 4.22 0.29 4.16 0.32 4.10 0.35 4.04 0.38 3.93 0.44
6 6.90 6.40 0.25 6.34 0.28 6.28 0.31 6.22 0.34 6.16 0.37 6.10 0.40 6.04 0.43 .123/.250
8 9.05 8.51 0.27 8.45 0.30 8.39 0.33 8.33 0.36 8.27 0.39 8.21 0.42 8.15 0.45

10 11.10 10.32 0.39 10.46 0.32 10.40 0.35 10.34 0.38 10.28 0.41 10.22 0.44 10.16 0.47
12 13.20 12.58 0.31 12.52 0.34 12.46 0.37 12.40 0.40 12.34 0.43 12.28 0.46 12.22 0.49

14 15.30 14.64 0.33 14.58 0.36 14.52 0.39 14.46 0.42 14.40 0.45 14.34 0.48 14.28 0.51
16 17.40 16.72 0.34 16.66 0.37 16.60 0.40 16.54 0.43 16.48 0.46 16.42 0.49 16.36 0.52
18 19.50 18.80 0.35 18.74 0.38 18.68 0.41 18.62 0.44 18.56 0.47 18.50 0.50 18.44 0.53 .1875/.375
20 21.60 20.88 0.36 20.82 0.39 20.76 0.42 20.70 0.45 20.64 0.48 20.58 0.51 20.52 0.54
24 25.80 25.04 0.38 24.98 0.41 24.92 0.44 24.86 0.47 24.80 0.50 24.74 0.53 24.68 0.56

30 32.00 31.22 0.39 31.14 0.43 31.06 0.47 30.98 0.51 30.90 0.55 30.82 0.59 30.74 0.63
36 38.30 37.44 0.43 37.34 0.48 37.06 0.62 37.14 0.58 37.40 0.45 36.94 0.68 36.84 0.73
42 44.50 43.56 0.47 43.44 0.53 43.32 0.59 43.20 0.65 43.08 0.71 42.96 0.77 42.84 0.83 .250/.500
48 50.80 49.78 0.51 49.64 0.58 49.50 0.65 49.36 0.72 49.22 0.79 49.08 0.86 48.94 0.93
54 57.10 55.96 0.57 55.80 0.65 55.64 0.73 55.48 0.81 55.32 0.89 55.16 0.97 55.00 1.05

Ductile Iron Pipe

Class 54 Class 55 Class 56Class 50 Class 51 Class 52 Class 53Pipe 
Size 

(inches)

Outside 
Diameter 
(inches)

Standard Classes
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ID Wall ID Wall ID Wall ID Wall ID Wall ID Wall ID Wall ID Wall ID Wall ID Wall ID Wall ID Wall ID Wall

1 1.315 1.185 0.065 1.097 0.109 1.049 1.049 0.133 0.957 0.179 0.957 0.179 0.815 0.250
1.25 1.660 1.530 0.065 1.442 0.109 1.380 1.380 0.140 1.278 0.191 1.278 0.191 1.160 0.250
1.5 1.900 1.770 0.065 1.682 0.109 1.610 1.610 0.145 1.500 0.200 1.500 0.200 1.338 0.281
2 2.375 2.245 0.065 2.157 0.109 2.067 2.067 0.154 1.939 0.218 1.939 0.218 1.687 0.344

2.5 2.875 2.709 0.083 2.635 0.120 2.469 2.469 0.203 2.323 0.276 2.323 0.276 2.125 0.375
3 3.500 3.334 0.083 3.260 0.120 3.068 3.068 0.216 2.900 0.300 2.900 0.300 2.624 0.438

3.5 4.000 3.834 0.083 3.760 0.120 3.548 3.548 0.226 3.364 0.318 3.364 0.318
4 4.500 4.334 0.083 4.260 0.120 4.026 0.237 4.026 0.237 3.826 0.337 3.826 0.337 3.624 0.438 3.624 0.438 3.438 0.531
5 5.563 5.345 0.109 5.295 0.134 5.047 0.258 5.047 0.258 4.813 0.375 4.813 0.375 4.563 0.500 4.563 0.500 4.313 0.625
6 6.625 6.407 0.109 6.357 0.134 6.065 0.280 6.065 0.280 5.761 0.432 5.761 0.432 5.501 0.562 5.501 0.562 5.187 0.719
8 8.625 8.407 0.109 8.329 0.148 8.125 0.250 8.071 0.277 7.981 0.322 7.981 0.322 7.813 0.406 7.625 0.500 7.625 0.500 7.437 0.594 7.187 0.719 7.187 0.719 6.183 1.221

10 10.750 10.482 0.134 10.42 0.165 10.25 0.250 10.13 0.310 10.02 0.365 10.020 0.365 9.750 0.500 9.750 0.500 9.562 0.594 9.312 0.719 9.062 0.844 9.062 0.844 8.500 1.125

12 12.750 12.420 0.165 12.39 0.180 12.25 0.250 12.09 0.330 12.00 0.375 11.938 0.406 11.626 0.562 11.750 0.500 11.370 0.690 11.060 0.845 10.750 1.000 10.750 1.000 10.120 1.315
14 14.000 13.50 0.250 13.37 0.315 13.25 0.375 13.25 0.375 13.124 0.438 12.814 0.593 13.000 0.500 12.500 0.750 12.310 0.845 11.810 1.095 11.810 1.095 11.180 1.410
16 16.000 15.50 0.250 15.37 0.315 15.25 0.375 15.25 0.375 15.000 0.500 14.688 0.656 15.000 0.500 14.310 0.845 13.930 1.035 13.560 1.220 13.560 1.220 12.810 1.595
18 18.000 17.50 0.250 17.37 0.315 17.12 0.440 17.25 0.375 16.876 0.562 16.564 0.718 17.000 0.500 16.120 0.940 15.680 1.160 15.250 1.375 15.250 1.375 14.430 1.785
20 20.000 19.50 0.250 19.25 0.375 19.25 0.375 19.25 0.375 18.814 0.593 18.376 0.812 19.000 0.500 17.930 1.035 17.430 1.285 17.000 1.500 17.000 1.500 16.060 1.970
24 24.000 23.50 0.250 23.25 0.375 23.25 0.375 23.25 0.375 22.626 0.687 22.126 0.937 23.000 0.500 21.560 1.220 20.930 1.535 20.930 1.535 20.930 1.535 19.310 2.345

30 30.000 29.37 0.315 29.00 0.500 29.00 0.500 29.25 0.375 29.250 0.375 29.000 0.500
36 36.000 35.37 0.315 35.00 0.500 35.00 0.500 35.25 0.375 35.250 0.375 35.000 0.500
42 42.000 41.25 0.375 41.250 0.375 41.000 0.500
48 48.000 47.25 0.375 47.250 0.375 47.000 0.500

SCH. 140 SCH. 180Nominal
Pipe Size

Inches

OUTSIDE 
DIAMETER

X STG. SCH. 80 SCH. 100 SCH. 120

Steel, Stainless Steel, P.V.C.

Standard Schedules

SCH.
5

SCH. 10 
(LTWALL) SCH. 20 SCH. 30 STD. SCH. 40 SCH. 60
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Nominal
Pipe

(Inches)

I.D. 
INCH 1 1.5 2 2.5 3 3.5 4 4.5 5 5.5 6 6.5 7 7.5 8 8.5 9

1 1.05 2.6989 4.0484 5.3978 6.7473 8.097 9.4462 10.796 12.145 13.490 14.844 16.190 17.540 18.890 20.240 21.590 22.941 24.290

1.25 1.38 4.6620 6.9929 9.3239 11.655 13.99 16.317 18.648 20.979 23.310 25.641 27.970 30.300 32.630 34.960 37.300 39.627 41.958

1.5 1.61 6.3454 9.5182 12.691 15.864 19.04 22.209 25.382 28.555 31.730 34.900 38.070 41.250 44.420 47.590 50.760 53.936 57.109

2 2.07 10.489 15.734 20.979 26.224 31.47 36.713 41.958 47.202 52.450 57.692 62.940 68.180 73.430 78.670 83.920 89.160 94.405

2.5 2.47 14.935 22.402 29.870 37.337 44.80 52.272 59.740 67.207 74.670 82.142 89.610 97.080 104.50 112.00 119.50 126.95 134.41

3 3.07 23.072 34.608 46.144 57.680 69.22 80.752 92.288 103.82 115.40 126.90 138.40 150.00 161.50 173.00 184.60 196.11 207.65

3.5 3.55 30.851 46.276 61.702 77.127 92.55 107.98 123.40 138.83 154.30 169.68 185.10 200.50 216.00 231.40 246.80 262.23 277.66

4 4.03 39.758 59.636 79.515 99.394 119.3 139.15 159.03 178.91 198.80 218.67 238.50 258.40 278.30 298.20 318.10 337.94 357.82

5 5.05 62.430 93.645 124.86 156.07 187.3 218.50 249.72 280.93 312.10 343.36 374.60 405.80 437.00 468.20 499.40 530.65 561.87

6 6.06 89.899 134.85 179.80 224.75 269.7 314.65 359.60 404.55 449.50 494.45 539.40 584.30 629.30 674.20 719.20 764.14 809.09

8 7.98 155.89 233.83 311.78 389.72 467.7 545.61 623.56 701.50 779.40 857.39 935.30 1013.0 1091.0 1169.0 1247.0 1325.1 1403.0

10 10.02 245.78 368.67 491.56 614.45 737.3 860.23 983.12 1106.0 1229.0 1351.8 1475.0 1598.0 1720.0 1843.0 1966.0 2089.1 2212.0

12 11.94 348.99 523.49 697.99 872.49 1047.0 1221.5 1396.0 1570.5 1745.0 1919.5 2094.0 2268.0 2443.0 2617.0 2792.0 2966.5 3141.0

14 13.13 422.03 633.04 844.05 1055.1 1266.0 1477.1 1688.1 1899.1 2110.0 2321.1 2532.0 2743.0 2954.0 3165.0 3376.0 3587.2 3798.2

16 15.00 550.80 826.20 1101.6 1377.0 1652.0 1927.8 2203.2 2478.6 2754.0 3029.4 3305.0 3580.0 3856.0 4131.0 4406.0 4681.8 4957.2

FPS TO GPM: GPM = (PIPE ID)² X VELOCITY IN FPS X 2.45 FPS X .3048 = MPS
GPM TO FPS:  FPS = GPM X .0007 = GPD

GPM X 3.7878 = LPM

FPS TO GPM CROSS - REFERENCE (Schedule 40)

GPM
(ID)² X 2.45



Nominal
Pipe

(Inches)

I.D. 
INCH 1 1.5 2 2.5 3 3.5 4 4.5 5 5.5 6 6.5 7 7.5 8 8.5 9

FPS TO GPM CROSS - REFERENCE (Schedule 40)

18 16.88 697.52 1046.3 1395.0 1743.8 2093.0 2441.3 2790.1 3138.8 3488.0 3836.3 4185.0 4534.0 4883.0 5231.0 5580.0 5928.9 6277.7

20 18.81 866.14 1299.0 1732.0 2165.3 2598.4 3031.5 3464.6 3897.6 4330.7 4763.8 5196.8 5629.9 6063.0 6496.0 6929.1 7362.2 7795.3

24 22.63 1253.7 1880.0 2507.0 3134.1 3761.0 4387.8 5014.6 5641.5 6268.3 6895.1 7522.0 8148.8 8775.6 9402.4 10029 10656 11283

26 25.25 1560.7 2341.0 3121.0 3901.9 4682.2 5462.6 6243.0 7023.4 7803.7 8584.1 9364.5 10145 10925 11706 12486 13266 14047

28 27.25 1817.8 2727.0 3636.0 4544.5 5453.4 6362.3 7271.2 8180.0 9088.9 9997.8 10907 11816 12725 13633 14542 15451 16360

30 29.25 2094.4 3142.0 4189.0 5236.0 6283.2 7330.4 8377.6 9424.9 10472 11519 12566 13614 14661 15708 16755 17803 18850

32 31.25 2390.6 3586.0 4781.0 5976.5 7171.9 8367.2 9562.5 10758 11953 13148 14344 15539 16734 17930 19125 20320 21516

34 33.25 2706.4 4060.0 5413.0 6766.0 8119.2 9472.4 10826 12179 13532 14885 16238 17592 18945 20298 21651 23004 24358

36 35.25 3041.8 4563.0 6084.0 7604.5 9125.4 10646 12167 13688 15209 16730 18251 19772 21292 22813 24334 25855 27376

42 41.25 4165.4 6248.0 8331.0 10414 12496 14579 16662 18744 20827 22910 24992 27075 29158 31241 33323 35406 37489

48 47.99 5637.8 8457.0 11276 14095 16913 19732 22551 25370 28189 31008 33827 36646 39465 42284 45103 47922 50740

54 53.98 7133.1 10700 14266 17833 21399 24966 28532 32099 35665 39232 42798 46365 49931 53498 57065 60631 64198

60 60.09 8839.2 13259 17678 22098 26518 30937 35357 39777 44196 48616 53035 57455 61875 66294 70714 75134 79553

72 72.10 12726 19089 25451 31814 38177 44540 50903 57266 63628 69991 76354 82717 89080 95443 101805 108168 114531

84 84.10 17314 25971 34628 43285 51943 60600 69257 77914 86571 95228 103885 112542 121199 129856 138514 147171 155828

FPS TO GPM: GPM = (PIPE ID)² X VELOCITY IN FPS X 2.45 FPS X .3048 = MPS
GPM TO FPS:  FPS = GPM X .0007 = GPD

GPM X 3.7878 = LPM(ID)² X 2.45
GPM
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Addendum  — Heat Flow
 Flo-Corp

Series TFX Heat Flow 

General 
 
The TFX flowmeter with the optional heat flow module installed is designed to meas-
ure the rate and quantity of heat delivered to a given building, area or heat exchanger.  
The instrument measures the volumetric flow rate of the heat exchanger liquid (water, 
water/glycol mixture, brine, etc.), the temperature at the inlet pipe and the temperature 
at the outlet pipe.  Heat delivery is calculated by the following equation: 
 
                      Rate of heat delivery = Q*(Tin – Tout)*c 
 
                      Where 
                                           Q        =         volumetric flow rate 
                                           Tin      =         temperature at the inlet 
                                           Tout    =         temperature at the outlet 
                                           c         =         specific heat of the liquid 
 
The RTD module installed in the TFX measures the differential temperature of two 
1000-ohm three-wire platinum RTDs.  The three-wire configuration allows the tem-
perature sensors to be located several hundred feet away from the TFX meter without 
influencing system accuracy or stability.  The TFX transit time flow meter can also tol-
erate large distances between the flow measurement transducers and the electronic 
instrument. 
 
The RTDs included with the TFX heat delivered flowmeter have been factory cali-
brated and are marked with an identification as to which terminal, #1 or #2, the RTD 
has been calibrated.  The RTDs are 1000-ohm platinum and are designed to be 
mounted on the exterior surface of the pipe.  The RTDs are rated for a temperature 
range of –50 to +130 C.   
 
Installation 
 
1. Follow the instructions outlined in the standard TFX manual for proper installation 

of the flow measurement transducers.  After installation, verify that the Signal 
Strength is greater than 4-5% and, if possible, perform a Zero flow calibration on 
the pipe.  Please note that all readings require a full pipe of liquid. 

2. Select areas on the inlet and outlet pipes where the RTDs will be mounted.  Re-
move or peel back the insulation all the way around the pipe in the installation 
area.  Clean an area slightly larger than the RTD down to bare metal on the pipe. 
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3. Place a small amount of heat sink 
compound on the pipe in the RTD in-
stallation location.  See Figure 1.  
Press the RTD firmly into the com-
pound.  Fasten the RTD to the pipe 
with the included heater tape. 

4. Route the RTD wires to an electrical 
junction box in close proximity to the 
installation location.  Secure the RTD 
wires such that they will not be pulled 
on or abraded inadvertently.  Re-
place the insulation on the pipe. 

5. Route a cable from the electrical 
junction box back to the TFX flow-
meter.  Connect the RTDs as illus-
trated in Figure 2.  Note that the 
SNS1 and DRV1 wires originate from 
the same location on the RTD. 

 
Transmitter Programming 
1. The RTDs included with the TFX heat 

delivered flowmeter have been factory 
calibrated and are marked with an 
identification as to which terminal, #1 
or #2, the RTD has been calibrated.   
If recalibration of the RTDs is required 
or RTDs other than those supplied 
with the TFX are being utilized, the 
UltraLink software utility will be re-
quired.  UltraLink can also be used to 
configure all operating parameters of 
the heat flow instrument. 

2. To properly measure heat delivery, 
the specific heat capacity of the liquid 
must be entered.  When a liquid is 
chosen from the FL TYPE list, a de-
fault specific heat will be loaded.  This default value is displayed as SP HEAT in the 
BASIC MENU.  If the actual specific heat of the liquid is known or if it differs from 
the default value, press the ENTER key and modify the value.  Press the enter key 
to save the value.  See the values listed in Tables 1 and 2 for specific values.  Enter 
a value that is the mean of both pipes. 

RTD#1 

REF1+2 & RTN 

SNS 1 

DRV 1 

RTD#2 

REF1+2 & RTN 

SNS 2 

DRV 2 

TFX Module  

Figure 2 

Figure 1 
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3. The RATE UNIT can be displayed as three different values; BTUs, CALs or Watts.  
Select the proper unit from the RATE UNIT list.  Select the appropriate RATE IN-
TERVAL from the list (seconds, minutes, hours, days).  Be aware that the instru-
ment can only display values as large as 99,999,999. 

4. Select an appropriate TOTALIZER UNIT from the list; BTU, CAL, Watt. 
5. In the SER MENU three values can be displayed that may aid in troubleshooting 

the heatflow instrument.  In this menu, the temperature being read by RTD1 is indi-
cated as TEMP1 (all values are degrees Celsius) , RTD2 as TEMP2 and the abso-
lute difference as TEMPDIFF. 

Table 1—Heat Capacity of Water 

Table 2—Heat Capacity of Liquids 



Limited Warranty and Disclaimer

Flow Line Options warrants to the end purchaser, for a period of
one year from the date of shipment from our factory, that all new transmitters and
transducers manufactured by it are free from defects in materials and workmanship.
This warranty does not cover products that have been damaged due to normal use,
misapplication, abuse, lack of maintenance, or improper installation.  Flo-Corp
obligation under this warranty is limited to the repair or replacement of a defective
product, at no charge to the end purchaser, if the product is inspected by Flo-Corp
and found to be defective.  Repair or replacement is at Flo-Corp discretion.  An
authorization number must be obtained from Flo-Corp before any product may be
returned for warranty repair or replacement.  The product must be thoroughly cleaned
and any process chemicals removed before it will be accepted for return.

The purchaser must determine the applicability of the product for its desired use and
assumes all risks in connection therewith.  Flo-Corp assumes no responsibility or
liability for any omissions or errors in connection with the use of its products.Flo-Corp
 will under no circumstances be liable for any incidental, consequential,
contingent or special damages or loss to any person or property arising out of the failure
of any product, component or accessory.

All expressed or implied warranties, including the implied warranty of
merchantability and the implied warranty of fitness for a particular purpose or
application are expressly disclaimed and shall not apply to any products sold or
services rendered by Flo-Corp.

The above warranty supersedes and is in lieu of all other warranties, either expressed or
implied and all other obligations or liabilities.  No agent or representative has any
authority to alter the terms of this warranty in any way.



GENERAL TERMS AND CONDITIONS OF SALES

1. PAYMENT – Terms of payment are effective from the actual date of invoice.  If, in the Seller’s
opinion, the financial condition of the Buyer at any time – or any other circumstances – do not justify
the incurrence of production costs of shipment on the terms of payment specified, the Seller may
require partial or full payment in advance.  Payment terms are net 30 days unless otherwise stated on
invoice.

2. F.O.B. – All shipments are from Racine, Wisconsin, USA, unless otherwise other stated, and title
transfers to the buyer upon leaving factory.

3. QUOTATION AND PRICES – Quoted prices are firm for 30 days unless stated in the quotation and
are subject to change without notice after expiration of this period.

4. TAXES – Any applicable sales, use, revenue, excise or other taxes not specifically stated in the
quotation are to be remitted by the Buyer directly to the appropriate regulatory agency.

5. WARRANTY – Seller’s standard published warranty in effect at the time of shipment shall apply.
This warranty is exclusive and is in lieu of all other warranties, express, implied, or statutory, including
the warranty of merchantability.

6. DELIVERY – The Seller shall not be liable for loss or damage of any kind resulting from delay or
inability to deliver on account of flood, fire, labor trouble, riots, civil disturbances, accidents, acts or
orders or regulations of civil or military authorities, shortages of material, or any other causes beyond
Seller’s control.

7. PRODUCT CHANGES – In keeping with our continuing policy of product improvement, we reserve
the right to make changes in our products at any time, without incurring an obligation to change,
replace or upgrade equipment previously shipped.

8. CANCELLATIONS – An order placed by Buyer and accepted by Seller may be cancelled only with
the Seller’s consent and upon terms that will indemnify the Seller against loss.

9. RESTOCKING CHARGE – On standard equipment, the charge is 25%, provided the equipment is
returned within 30 days in acceptable condition with a RGA number.  Restocking charges for special
equipment may vary from standard equipment, and will be handled on a case-by-case basis.  No
returns will be taken after one year.



 
RETURN OF EQUIPMENT/SALES INFORMATION 

 
CONTACTS AND PROCEDURES 

 
 
Customer Service/Application Engineer: 
 
If you have a question regarding order status, placing an order, reviewing applications for 
future purchases, or wish to purchase a new flowmeter, please contact our new National 
Sales and Marketing Headquarters: 
 

Flow Line Options 
 

9009 Freeway Drive #4 
Macedonia, OH 44056

PHONE:  (330)468-0180
FAX:  (330) 468-0185

 
 
Service/Repair Department: 
 
If you already purchased equipment and have an operation problem, require service, or 
need to schedule field service, please contact our Service Department: 
 Same as above

 
 
 
Return Goods Authorization: 
 
When returning equipment, it is necessary for you to contact our Service Department at 
(800)535-3569 or (262)639-6770 to obtain an RGA number for the authority and proper 
tracking of your material and its prompt inspection and return. The RGA number should 
be noted on the outside of the box. All returns of equipment go to the following address: 
 Same contact as above
 




