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PREFACE 
 
Congratulations on selecting the United Instruments PC Series of pressure calibration systems. The 

primary goal when designing the PC calibrator family was to provide the user with a full compliment of 

features combined with unprecedented accuracy, portability, and ease of use. 

 

 
 

Beyond the advanced electronics developed for these systems, several new technological developments 

were accomplished in order to achieve the prescribed form, fit and, functionality. Dual microprocessors, 

intelligent auto zero and a digitally governed, true differential pressure synthesis reflects years of 

engineering refinement. 

 

 
 

Never before has the verification and calibration of pressure devices been this simple. Compact, 

lightweight, and user friendly, the PC family of calibrators, are equally at home whether delegated to 

field or metrology lab duty. We believe the information provided should answer most questions 

pertaining to operation of the PC series of pressure calibrators. 

 

 
 

However, if you encounter a situation, which is not addressed, please feel free to discuss it directly with 

a United Instruments applications engineer at (516) 334-0474. 
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UNITED INSTRUMENTS PC SYSTEM CAPABILITIES AND FEATURES 
 

 
 

The LPC (Low Pressure Calibrator) series of pressure calibration systems are available in three (3) 
 

pressure control ranges:  

 

STANDARD: 

OPTIONAL: 

OPTIONAL: 

 

± 10” 

 
± 30” 

 
± 150” 

 

WC Full Scale (FS) 

WC Full Scale (FS) 

WC Full Scale (FS) 

 

(±0 .3606 PSI) 

(± 1.082 PSI) 

(± 5.409 PSI) 

 
 

 
Calibration of the primary reference sensors utilized in the PC Series of calibrators enable the following 

 
pressure ranges in Gage or Differential measurement modes: 

 

LPC-10 -1.5 to 11.0” WC = 12.5” WC FS Span 

 

LPC-30 
 

-1.5 to 30.0” 
 

WC = 32.5” 
 

WC FS Span 

 

LPC-150 
 

-1.5 to 150.0” 
 

WC = 156.5” 
 

WC FS Span 

 
 

 
Basic system performance accuracy addressing these ranges referenced to our NIST traceable 

standards (@ 25  C ambient temperature after fifteen [15] minute warm-up), display resolution and 

pressure controller certainty are as follow: 
 

PC SERIES  FS  SPAN  “ WC  (PS 

I)  
DISPLAY RES. *MEAS. ACCURAC **MEAS. ACCURACY PRESS. SERVO CONT. 

   @25 C (±0.025% FS)  10-40 C (±.04% FS) (± 0.007% FS) 

LPC-10 12.0(0.4328) .0001 ± 0.0008 (±.00015) ± 0.0009 (±.00055) ±0.0001 (± 0.00007) 
LPC-30 32.0(1.154) .0001 ± 0.01 (±.0004) ± 0.016 (±.0006) ± 0.0048 (± 0.00017) 
LPC-150 161.5(5.8243) .001 ± 0.057 (±.002) ± 0.081(± .003) ± 0.024(± 0.0009) 

*       Measure Accuracy @ 25  C includes zero, span, linearity repeatability and hysterisis effects 

**    Measure accuracy 10-40 C combines effects of thermal retrace/hysterisis and thermal compensation uncertainties with 

measure accuracy @ 25 C criteria. 

mailto:@25
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UNITED INSTRUMENTS PC SERIES TECHNICAL SPECIFICATION AND HIGHLIGHTS 
 

Sensor Technology:                            Solid State, Piezoresistive Strain Gage 

 
Signal Processing:                             Intelligent, microprocessor governed, 29 point calibration with 

temperature compensation of span, software resident in non- 

volatile Electrically Erasable (E²) memory 

 
Analog to Digital Conversion:            20 Bit dual slope 

 
Auto Zero Certainty:                          Better than ± 0.005% of FS 

 

 

Measurement Accuracy:                    ± 0.025% of FS @ 25 C ambient after fifteen [15] minute warm- 

up. 

± 0.04% FS over 10-40 C ambient 

Including:                                           Zero Certainty:                                   ± 0.005% 

Cal Certainty:                                    ± 0.001% 

Pressure Hysteresis/Repeatability:    ± 0.0015% 

Non-Linearity (between points):        ± 0.0005% 

Thermal Hysterisis/Repeatability 

And Compensation Errors:                ± 0.0015% 
 
Maximum Static Line Pressure:         50 PSI common mode 

 
Sensor Over-Pressure Capability 

(Without accuracy deterioration):     5 PSI 

Electronic Over-Pressure Protection: to 150 PSI 

Pressure Synthesis:                            via balanced differential piston array, servo actuated closed loop 

Digitally governed. 

Servo Volumetric Drive Capability:  1 to 3 cubic inches 

Pressure Servo Hysterisis:                 ± 0.01% typical 

Pressure Servo Resolving Capability: .00875% FS typical @ maximum volume 

 
Pressure Synthesis Certainty:            ± 0.015% FS maximum          ± 0.012% typical 
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Digital Interface:                               via 4800 Baud, bi-directional RS-232 enables direct control of 

MEASURE, CONTROL and PROGRAM mode (Null Modem 

Cable) 

 
System Stability:                                 ± 0.05% FS/year typical 

 
Temperature Range:                          Operational:   0 to 50 C 

Calibrated:     10 to 40 C 

Storage:          -20 to 50 C 

 
Input Power Requirement:                 105-135VAC or switch selectable 

210-270VAC 50/60 Hz @ 48VA 

 
Battery Operation:                             via 9.0 Amp Hour, 9.6V internal NiMH (standard) 

Battery Endurance:                            Approximately 7.0 Hours 

Display:                                              2 X 24 Alphanumeric Fluorescent characters .2 inch High (5mm) 

 
Indicators:                                          Rectangular red LED’s: 

Measure, Control, Program, Power, and Battery (battery indicator 

= red and green state) 

 
Operating Modes:                              Measure – Measurement only 

LPC-10           -1.5 to 10” Water Column @ 20 C 

LPC-30           -1.5 to 30” Water Column @ 20 C 

LPC-150         -1.5 to 150” Water Column @20 C 

 
Control – Generation of Single Pressure/Vacuum Point Control 

Ranges 

LPC-10           ± 10” Water Column @20 C 

LPC-30           ±30” Water Column @20 C 

LPC-150         ±150” Water Column @ 20 C 

 
Program – Selection of up to 99 points on a user defined 

calibration slope (accuracy band limited to greater than 0.05% of 

Full Scale point spacing.) 

Dwell Period Interval:                       5, 10, 20, 30, 45, 60, 90 seconds, 2 minutes, 5 minutes, and infinite. 

(Control & Program Modes)             user selectable 

 
Dimensions & Weight:                       10”W – 4.25” H – 8.25” D 

(250 mm W – 110mm H – 210mm D) 

7.8 LBS (3.5 Kgs) 

Warranty:                                           One year Parts and Labor (battery 90 Days) 

From date of   shipment. 

mailto:@20
mailto:@20
mailto:@20
mailto:@20
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5.0                   UNPACKING THE SYSTEM 
 

The LPC is factory shipped within custom packaging designed to protect the system from 

damage during shipment. It is recommended that this packaging not be discarded as it 

may be utilized during shipment during periodical calibration verification or 

warranty/service situations. 

 
1.1                   SYSTEM ACCESSORIES 

 

The LPC system is provided with the following standard accessories: 

1)       Power Cable 

2)       Instruction/ Operation Manual 

3)       Certificate of Calibration 

4)       Communication cable 25 DB Male to 9 DB Female (Null Modem Cross Over) 

 
1.2                   SETTING UP THE SYSTEM 

 

Upon unpacking the LPC, locate the system on a level counter surface with adequate 

space (about 6-12 inches) behind the unit to allow for the exhaust of the system fan to 

vent. With the rear panel power switch in the “O” (off) position (Desktop version), or the 

front power switch in the “O” (off) position (Portable version), interconnect the power 

cable to the rear of the system with the plug end inserted into a standard, three (3) prong 

AC power receptacle. 

 
NOTE: At this time the front panel battery status indicator should indicate “red” 

initially (green after the battery is fully charged, 10 minutes to 15 hours – battery 

charge level dependent), and the system exhaust fan will operate at low speed. 

 
1.3                   BATTERY CHARGING AND STATUS INDICATOR 

 

The LPC’s self contained Nickel Metal Hydride (NiMH) battery charge level is 

automatically maintained to a maximum possible charge level. Once the maximum 

charge level is obtained, the battery status indicator will reflect this condition as a 

“green” indication. Only when the rear panel power switch (Desktop) or the front panel 

power switch (Portable) is in the “O” position, with AC power supplied to the system, 

does the battery status indicator reflect actual charging status. The batteries, however, 

are always being maintained at an optimum charge level, even when the system is 

operating, as long as AC power is provided to the system. 

 
A complete charge from fully discharged batteries may be obtained in 10 – 15 hours. 

Thereafter, the system maintains this level indefinitely without the risk of overcharging 

Or damaging the cells as this charge level is electronically governed and temperature 

Compensated. 
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1.4                   PNEUMATIC INTERCONNECTIONS 
 

The LPC provides high (HI) and low (LO) pneumatic interface connections via rear or 

Front panel barbed fittings. These barbed fittings may be removed as they are threaded 

into 10-32 bulkhead connections should other various pneumatic interconnects be 

desired. For ease of use at the working pressures, flexible neoprene tubing (1/8 inch ID) 

has proved most suitable for both lab and field use. When performing true differential 

pressure control, matched lengths of tubing are recommended. Since the system is 

designed to drive pneumatic volumes of 1 to 3 cubic inches, tubing volume could indicate 

a false LEAK DETECTED. Tubing length does not affect accuracy in a pressure 

measurement or monitoring situation. 

 
NOTE: When measuring or controlling in a gage pressure application the LO or 

reference port should be referenced to atmosphere via a length of tubing located 

away from the rear panel exhaust fan. When operating the system in confined 

quarters or without adequate space behind the system (without reference port 

venting), reflected airflow exhausting the system from the fan may cause pitot static 

turbulence or pneumatic noise to act upon the system reference port. This would 

result in unstable control or measurement. 
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1.5                   ENVIRONMENTAL CONSIDERATIONS 
 

The LPC operates reliable within a 0 to 50 C environment and may be stored at 

temperatures between –20 and 50 C. 
 

Optimum calibration accuracy, however, is obtained at 25 C, ± 5 C, after a fifteen (15) 

minute warm-up period, at 5-95% RH. 

 
Within the operational temperature range specified, a 15-minute warm-up period 

normally yields stated accuracy. This period is required in order to allow the 

semiconductor devices to obtain their operating temperatures at which the system was 

factory calibrated. For these reasons, it is best to continuously operate the system in the 

MEASURE mode so that it is always in a state of readiness. 

 
A second consideration for obtaining thermal stabilization is based on a servo’s ability 

to control minute (ten thousandths of an inch) movement of a calibrated piston, and thus 

synthesizing a given pressure. This is best achieved with temperature remaining 

constant. If the system were not allowed to warm-up, the piston pressure would increase 

at a rate beyond the control capability of the servo controller. This would be interpreted 

as a lack of control, or overshoot of a pressure value with the servo unable to control the 

pressure overshoot as the system continues to warm-up. 

 
Conversely, should the system be transported from a warm lab environment to a cold 

field site without achieving equilibrium, the servo may not be able to compensate for 

decaying pressures in this situation and a false LEAK DETECTED may occur. 

 
To assure quickest thermal equilibrium with the prevailing ambient temperatures 

experienced in the field, the system fan is operating during field use on battery 

operation. The fan is continuously operated when the system is connected to AC power, 

even when the main power switch is off. 
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5.0                   POWERING UP THE LPC SYSTEM 
 

With the system to AC power, place the rear panel system power switch in the “1” (on) 

position. At this time the battery status LED will extinguish while all other LED’s 

(power, measure, control and program) together with all segments of the 2 X 20 

fluorescent display will momentarily illuminate (lamp test – accompanied by an audible 

tone). This enables visual verification for the operator of all segments of the 

alphanumeric display together with operation of the LED indicators. 

 
Next, the display/indicators will momentarily blank (except power) followed by a display 

message: 

 
SYSTEM INITIALIZING 

PLEASE STAND BY 

 
2.1                   SERVO OPERATION 

 

At this time the servo will actuate the differential piston array to both extremes and 

verify that the servo is functionally properly. 

 
NOTE:           Should a servo malfunction be detected, two (2) possible error 

messages (accompanied by a tone) will be provided as follows: 

 
SERVO MALFUNCTION 

PRESSURE LIMIT DETECT 

 
Or 

 
SERVO MALFUNCTION 

VACUUM LIMIT DETECT 
 

 
 

* Low battery voltage may yield a false servo malfunction detect as the battery level may 

be too low to correctly actuate the servo. 
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Should a servo malfunction occur, recycle the system using the rear or top power switch. 

 
Once the system has successfully actuated the servo, the piston is at the middle of its 

travel and is ready to generate either positive or negative pressure equally. Next the 

system will display: 

 
SELF TEST 

COMPLETE S/W X.X 

Followed by: 

PLEASE STAND BY 

AUTO ZERO IN PROCESS 

 
LPC SETUP MODE 

MODE = (Scroll through the selections of MODE) 
 

 
 

At this time correct system operation has been validated. The system now actuates dual 

pneumatic vent valves, which enable auto zero of the primary reference sensor. This auto 

zero function occurs periodically under the control of the system microprocessor when in 

the measure mode and assures accurate, dependable system zero. 

 
Next the system displays: 

 
ENTER COMMAND: 

MEASURE/CONTROL/PROGRAM 

 
The system is now initialized and ready to enter one of three (3) possible modes 

operation: 

 
MEASURE    Pressure measurement in user specified engineering units 

CONTROL   Single point reference pressure synthesis 

PROGRAM  Run user programmed pressure calibration curves. 
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5.0                   MEASURE MODE 
 

By depressing the MEASURE function button, the system responds with a brief tone, 

displays MEASURE MODE, and illuminates the LED above the MEASURE function 

button. 

 
The LPC indicates the maximum allowable pressure the system may measure when in the 

MEASURE mode on the first line of the display following MAX = XXXXX units. 

 
The second line of the display reflects the actual pressure measured, and appropriate 

units (example: ACT: 0.0000 in H₂O) 
 

3.1                   OVERPRESSURE PROTECTION 
 

The LPC provided electronic overpressure protection for its primary reference sensor. 

Should the input pressure exceed the maximum allowable value indicated on the system 

display, the LPC will enter an overpressure mode, and remain in this mode until the 

RESET button is depressed, with excess pressure removed. 

 
In this mode the system provides a tone and displays: 

 
INPUT EXCEEDS 

MAXIMUM PRESSURE 
 

 
 

The auto zero valves are actuated, thus, preventing the possibility of overpressure 

damaging the primary sensor. Since the electro pneumatic auto zero valves contain a 

smaller diameter orifice as part if their construction, a pneumatic delay prevents most 

sharp rises in pressure from being seen by the system primary sensor. 

 
Overpressure is guaranteed to 5 PSI, with protection to 150 PSI typically without 

damage to the system. 

 
Press the Reset Button to proceed back to the Measure Mode. 
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3.2                   AUTO ZERO FUNCTION 
 

Auto zero, or electronic correction of the primary sensor’s zero pressure reference, is 

both automatic and user prompted in the LPC. Normally, the system will periodically 

display: 

 
PLEASE STAND BY 

AUTO ZERO IN PRECESS 

 
When operating in the MEASURE mode. On certain occasions it is desirable to prompt 

an auto zero function prior to a critical measurement. This can be accomplished by 

depressing the AUTO ZERO button. Once the system returns to normal operation 

following an auto zero, system zero is better than ± 0.005% FS. 

 
3.3                   CHANGING ENGINEERING UNITS 

 

The LPC provides the ability to MEASURE or CONTROL in 13 different engineering 

units. Depressing the UNITS function button may easily change these units. Once 

depressed, the current units will be indicated following UNITS = XXXX. This provides 

further information regarding the current engineering units employed. For example, the 

system in MEASURE may display in H₂O. Once the UNITS function button is depressed, 

the temperature of the reference column of liquid is provided. In the case of H₂O, scale 

correction factors for both 4 and 20 C are provided. 
 

 

By utilizing the UP (∧/Y) OR DOWN (∨/N) control buttons (once the UNITS function 
button has been depressed) enables the user to scroll through the various engineering 
units provided. Once the desired units are displayed, depressing the ENTER button 

establishes this unit of measurement for system operation, and stores the new selection in 

non-volatile memory. 

 
Units Decimal Places Max. Range Degrees (C) 

Inches of Water 00.0000 11.0000 20 
Inches of Water 00.0000 10.9800 4 

mm of Water 000.00 279.4 20 
mm of Water 000.00 278.9 4 
cm of Water 00.000 27.94 20 
cm of Water 00.000 27.87 4 
Inches of Hg 0.00000 0.8077 0 

Torr 
(mm of Hg) 

00.000 20.52  

cm of Hg 0.0000 2.052 0 
mBar 00.000 27.35  
Pascal 0000.0 2735  
KPa 0.0000 2.735  
PSI 0.00000 0.3967  
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4.0                   CONTROL MODE 
 

By depressing the CONTROL function button, the system responds with a brief tone, 

displays CONTROL MODE and illuminates the LED indicator above the CONTROL 

function button. 

 
Next the system prompts the user with: 

 
LPC SETUP MODE 

MODE = (Scroll through the selections of MODE) 

Then 

ENTER PRESSURE 

 
With a flashing cursor awaiting the desired numeric value entry on the second line 

followed by the current engineering units and mode of control (Differential or Gage = D 

or G). 

 
4.1                   CONFIGURING THE SYSTEM FOR THE CONTROL MODE 

 

In the CONTROL mode the following parameters must be defined: 

 
UNITS              Are they correct?  If not use Section 3.3 

 
MODE              Gage or Differential: depress MODE button and use 

UP/DOWN buttons followed by ENTER to select. 

 
Last Digit: This will either display the last digit or not. 

 
Solid State: This is to be used for either a low or high volume 

area of pressure. For example, a solid state pressure sensor 

(Low volume), or a magnehelic (Large volume). 

mA Display: This will either display the mA signal or not. 

DWELL            Determine dwell interval, or the period for which the LPC will 

maintain the desired reference pressure. User selectable: 5, 10, 

20, 30, 45, 60 or 90 seconds, 2 minutes, 5 minutes, and infinite. 

Depress DWELL function button and use UP/DOWN to scroll 

followed by ENTER to select. 

 
AUTO-ZERO  Turns Auto-Zero On or Off before controlling the pressure. 
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4.2                   NUMERIC PRESSURE ENTRY 
 

Once the UNITS, MODE, and DWELL are correct, the user simply enters the numeric 

value of the pressure magnitude. The C/E (clear entry) button enables either last 

numerical correction (single depression), or total numerical line value correction 

(second depression). For numeric value input, zeros prior to a decimal point value are 

not necessary and the system automatically provides the greatest resolution available for 

a given unit of measurement. The negative sign is entered at any time, should negative 

reference pressures be required. 

 
By depressing ENTER, this numeric value now appears on the top line of the system 

display as the requested pressure, followed by the DWELL remaining time once 

PRESSURE IS VALID is displayed (example: REQ: 10.0000 Dwell = 20). 

 
The second line reflects the ACTUAL pressure with the appropriate engineering units 

and mode of control (Gage or Differential = G or D) 

Example: ACT: 10.0000 in H₂O D 
 

The system will maintain this pressure for the duration of the dwell period, or until the 

RESET button is depressed. If the RESET button is depressed, the system will return with 

ENTER PRESSURE, which will enable the next pressure to be directly entered. 
 

 
 

4.3                   LEAK DETECTION 
 

The LPC will detect minute leak rates that would make synthesis impossible in the 

systems mode of operation. Prior to pressure generation, and upon first actuation of the 

pressure servo, the LPC is required to detect a nominal increase in pressure for a small 

actuation of the differential array. Should this pressure rate of recovery trend not be 

detected, the system will respond by displaying: 

 
LEAK DETECTED 

CHECK PRESSURE LINES 

 
A long tone accompanies this user prompt. The user is now recommended to verify 

pressure connections between the LPC and the Unit Under Test (UUT). Once pneumatic 

integrity has been restored, the user would depress the RESET button to return to 

reference pressure generation. Should the system not be able to maintain pressure, or an 

additional LEAK DETECTED occur, again depressing the RESET button will abort the 

system from its current attempt at pressure generation. 
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4.4                   CONTROLLER RESET 
 

Due to the high degree of precision required in order to accurately synthesize and 

control the pressure magnitudes of the LPC, the servo loop is closed digitally governed. 

As such, the loop or servo stability is contingent upon obtaining valid loop gain 

parameters. 

 
Should a thermal transient or disturbance of the flexible tubing pneumatically 

interconnecting the LPC to the UUT (Unit Under Test) occur, the system can acquire a 

false pressure gain term. This could result in the unit excessively over and/or undershoot 

the desired pressure value. 

 
Press the Reset Button to stop the function. 

 
Built in limit checking hardware prevents the servo system from under/over pressurizing 

the sensor. 
 

 
 

5.0                   PROGRAM MODE 
 

By depressing the PROGRAM function button, the system responds with a brief tone, 

displays PROGRAM mode, and illuminates the LED indicator above the PROGRAM 

function button. 

 
Next the system prompts the operator with: 

 
SELECT PROGRAM #: 

 

In the PROGRAM mode, the user may run or edit an existing program in addition to 

generating a new one. 

 
Upon entering the program number, the system retrieves and displays the current 

calibration program stored in non-volatile memory. 
 
 
 

 

SCREEN DISPLAY 

1
st 

Line:         L=.0000       H=1.0000      S↨ 
2

nd 
Line:        #01 90s Pt03U=inH2O 20C D 
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5.1                   PROGRAM MODE PARAMTERS 
 

 

Nine (9) Parameters are displayed in the PROGAM mode: 

 
First Line: 

L = XXXX     (0%FS, could be neg. #, 0, or pos. #) 

H=XXXX       (100%FS, could be neg. #, 0, or pos. #) 

S=↨ or  ↑    (Run the calibration curve up and down or just up – one way) 

 
Second Line: 

#                      (Stores the Data to memory) 

01 – 99            (Program number 01 – 99: users choice) 

D=XX             (Dwell internal for each point, selectable 5, 10, 20, 30, 45, 60, 90 

seconds, or 2, 5 minutes) 

Pt=XX            (0-99 points on the curve, spacing must be greater than .05% FS) 

U=XXXX       (appropriate engineering units for this calibration curve) 

MODE           Gage or Differential: depress MODE button and use  UP/DOWN 

buttons followed by ENTER to select. 

 
Last Digit: This will either display the last digit or not. 

 
Solid State: This is to be used for either a low or high volume area of 

pressure. For example, a solid state pressure sensor (Low volume), or 

a magnehelic (Large volume). 

 
mA Display: This will either display the mA signal or not. 

 
Auto-Zero:    Turns Auto-Zero On or Off before controlling the 

pressure. 

 
The parameters displayed may be temporarily in SCRATHCH MEMORY only 

modified and entered into non-volatile E² memory. 

 
NOTE: The E² memory will retain this programmed information indefinitely, even 

if AC power is removed and the self-contained batteries are totally discharged. 
 

 
The user may modify the existing, or author a new program, by using the UP/DOWN 

function buttons to access the allocated field for each given parameter. 
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5.2                   ENTERING A PRESSURE CALIBRATION PROGRAM 
 

The fields allocated to the immediate right of the equal sign following L=XXXX and 

H=XXXX on the top line of the display are used to program 0 and 100% of pressure 

range. 

 
Upon entering the Program Mode, the flashing cursor is positioned on the L, or 0% of 

pressure scale field. If this current value is correct, use of the UP/DOWN button will 

allow bypassing of this field. To alter this 0% pressure scale value, the user can select the 

Enter button. The user will enter a number just like in the Control Mode, then pressing 

Enter when finished. 

 
The L field is always a pressure lower than the H=, or 100% of pressure scale value. 

Both negative values and positive offsets together with zero are valid for this field. The 

same holds true for the H=, or 100% of scale providing that this field is programmed 

with a value > the 0% of scale value. 

 
5.3                   CHANGING THE SCALING RUN FOR THE CALIBRATION CURVE 

To change the run for the calibration curve, position the cursor over the “S” character, 
and then either select the Enter or Mode key. Using either the “up” or “down” keys, 

select either ↨ or  ↑  , then press Enter. 

 
5.4                   STORING A CALIBRATION PROGRAM IN NON-VOLATILE E² MEMORY 

 

This is accomplished by positioning the cursor over the “#” character. 

 
When defining the PROGRAM mode parameter as previously outlined, data is held 

resident in the systems SCRATCHPAD MEMORY. This scratchpad (RAM) memory 

enables the user to momentarily amend parameters of an existing program resident in 

non-volatile, E² memory. However, should the system be turned off, or if loss of power 

occurs, the contents of the scratchpad memory will be lost. Upon again recalling a 

specific program, the display would reflect the original parameters, prior to scratchpad 

value modification. 

 
This feature enables the user to momentarily run an amended calibration program 

without disturbing the original data. 

 
The transfer of revised pressure parameters from scratchpad to E² memory is 

accomplished by simply depressing the ENTER button once all required parameter 

changes are made to the screen. The system responds with a screen prompt: 

 
STORING PROGRAM DATA 
This now becomes the permanently stored resident calibration program for that program 
number. 
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5.5                   CHOOSING A PROGRAM NUMBER 

Position the cursor over the numbers to the right of the “#” character. The user can 
either depress the Enter key to manually type in a number, or depress the C/E key to 

scroll through the programs. 

 
When the C/E key is depressed a message will appear saying “SCROLL MODE”. Use 

the up and down arrows to scroll through the various programs. 

 
After choosing the desired program hit the Enter key to return back to the Program 

Mode.  A message will appear saying “EXITING SCROLL MODE”. 

 
5.6                     SELECTION OF DWELL PERIOD IN THE PROGRAM MODE 

 

With the appropriate program screen displayed, utilize the UP/DOWN scroll function 

buttons to select the DWELL field. Once the DWELL field is selected, depress the Enter 

key. This will take the user to the DWELL selection. 

 
The system will now display the current dwell interval period and prompt the user to use 

the UP/DOWN buttons for selection. 

 
Possible dwell interval periods are as follows: 

 
5          SECONDS 

10        SECONDS 

20        SECONDS 

30        SECONDS 

45        SECONDS 

60        SECONDS 

90        SECONDS 

2          Minutes 

5          Minutes 

Infinite Dwell 

 
The dwell interval is the period of time for which the system will continue to maintain a 

requested reference pressure, once pressure control is maintained and valid. 

 
Upon selection of the desired interval, depress ENTER to program this parameter. 

 
5.7                   DEFINING THE NUMBER OF CAL POINTS FOR THE PROGRAM MODE 

 

With the appropriate program screen displayed and the flashing cursor positioned on the 

“Pt” character, depress the ENTER key. This will ask the user “ENTER NUMBER OF 

POINTS:” At this point the user will enter the desired amount of points to be generated. 

99 maximum points can be entered   for this feature. 
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If the user wants 3 points generated from 0 to 1 inch, the LPC will generate 0, 0.5, and 

1.0 inch of water. 

 
NOTE: The user may not enter a number of points, which effectively reduces, 

between point spacing to less than 0.05% of full scale. The system upon being 

requested to run such a program will momentarily display: 

 
DATA POINTS EXCEED .05% RESOLUTION 

 

 
 

5.8                   CHANGING UNITS IN THE PROGRAM MODE 
 

The field to the right of the U= corresponds to the current engineering unit valid for this 

program number. Upon utilizing the UP/DOWN function buttons to access this field, the 

current unit will flash. 
 

 

To view more specifics on the current unit (such as H₂O @ 20ºC or 4ºC), or to change 
engineering units position the flashing cursor on the “U” character, depress the ENTER 
key. Units may now be viewed in their entirety together with scrolling through and/or 

selection of other available engineering units by utilizing the UP/DOWN buttons. 

 
Once the desired unit is found and displayed, simply depress ENTER to enter it as valid 

for this program. 
 

 
 

5.9                   CHANGING THE MODE PARAMETER 
 

Simply position the cursor over the last position in the 2
nd 

line of the display, then either 

press the ENTER or MODE key. Use the UP/DOWN scroll buttons to select one of the 

many operations. Once selected, depress the ENTER button to establish this parameter. 

 
MODE                      Gage or Differential: depress MODE button and use 

UP/DOWN buttons followed by ENTER to select. 

 
Last Digit: This will either display the last digit or not. 

 
Solid State: This is to be used for either a low or high volume 

area of pressure. For example, a solid state pressure sensor 

(Low volume), or a magnehelic (Large volume). 

mA Display: This will either display the mA signal or not. 

Auto-Zero:    Turns Auto-Zero On or Off before controlling 

the pressure. 
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6.0                   RUNNING A CALIBRATION PROGRAM 
 

The user may easily RUN a calibration program by simple numerical (1-99) retrieval of a 

program, and depression of the RUN function button. At this time the system will operate 

in the prescribed engineering unit, beginning at the pressure value equal to L=, and 

increment up in a defined number of pressure steps, to the full scale pressure as defined 

by the parameter H=. 

 
If the Scale were in the “UP DOWN” mode, then the LPC would generate pressures the 

opposite way when it completed the “upward” points. 
 

 
 

6.1                   PRESSURE SYNTHESIS LIMITATIONS 
 

The balanced differential piston array’s volumetric displacement is matched to the 

specific pressure range of a United Instruments LPC system. For this reason, the 

dynamics of the pressure controller has defined limits resident in software. Thus, should 

a pressure be requested beyond the specific control range of the controller, the system 

would momentarily display: 
 

 
 

PRESSURE REQUESTED 

EXCEEDS CAPABILITIES 

 
Then running to the original screen for that operation (CONTROL or PROGRAM 

modes). 
 

 
 

7.0                   BATTERY OPERATION 
 

The United Instruments LPC series of pressure calibration systems enables IN FIELD 

operation via self-contained Nickel Metal Hydride batteries. The system automatically 

transitions to battery operation, if the rear panel power switch (Desktop) or the front 

panel switch (Portable) is in the “ON” or “1” position, without AC line power applied. 
 

 
 

7.1                   BATTERY STATUS LED OPERATION IN THE CHARGING MODE 
 

As a charging indicator the battery status LED reflects two (2) states, RED or GREEN, 

provided the system is switched off, with AC line power applied. 

 
A fully discharged battery will always reflect a RED condition, as will a fully charged 

battery for the first several minutes. Only after the appropriate END OF CHARGE 

terminal voltage is detected, and deemed correct for the prevailing temperature, will the 

battery status LED reflect a GREEN or fully charged condition. 
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Typically charging times for fully discharged batteries are in the order of 10-15 hours. 
 

NOTE: With AC power connected the batteries are constantly being charged, even 

when the system is operating, however at a slightly lower rate. Charging occurs 

despite the fact that the battery status LED is extinguished during system operation 

with AC power. 
 

 
 

7.2                   BATTERY STATUS LED OPERATION FOR BATTERY LEVEL DECTION 
 

 
 

When operating the system via internal batteries without AC power, the BATTERY 

STATUS LED provides three (3) modes that reflect available battery capacity. 
 
 

GREEN                     Battery capacity between 60-100% ideal for normal operation. 

RED                           Batteries low with approximately 5 minutes of operation 

remaining in CONTROL mode. 

 
Flashing RED           Discontinue use immediately, servo will not function reliably. 

 

 
 

7.3                   BATTERY ENDURANCE 
 

The NiMH batteries contained within the LPC series are rated 9.6V at a 4.8Ah rate. 

Available capacity of the batteries is dependent upon ambient temperature as follows: 

 
30ºC = 105% 

 
20ºC = 100% 

 
10ºC = 85% 

 
The cells have an estimated 500-cycle charge/discharge life. To optimize this life 

expectancy, it is recommended that the batteries: 

 
          Avoid deep discharging on a regular basis 

          Charge as soon as practical following each use 

          Perform charging at temperatures between 0 to 45ºC 
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MEASURE only:                              up to 7.0 Hours 

CONTROL 50% duty cycle            up to 6.75 Hours 

CONTROL 100% duty cycle          up to 6.5 Hours 

 

 

8.0                   RS-232 INTERFACE 
 

The LPC has the ability to measure and control pressure via commands 

received/transmitted over the RS-232 interface. The LPC can be placed in the 

MEASURE or CONTROL mode with a simple command message operating at 4800 

baud, 7 data bits, 0 parity, and 1 stop bit. The LPC uses pin 3 of the 25 pin female D 

(NULL Modem) connector to receive data, pin 2 to transmit data, and pin 7 for ground. 

While in the MEASURE mode, the LPC will transmit the current pressure value after 

each measurement is taken. The LPC, while in the MEASURE mode, will also respond to 

input messages that will change the UNITS, perform an AUTO ZERO, and perform a 

system RESET. When the LPC enter the AUTO ZERO mode, it will transmit a message to 

alert the host computer of the current status. While in the CONTROL mode, the LPC will 

control pressure to the value received, and also respond to request to change the UNITS, 

change the MODE (gage or differential), change the DWELL time, or perform a system 

RESET. While in the CONTROL mode, the LPC will transmit the current pressure value. 

When the pressure reaches the requested value, the output message normally preceded 

with a P, will then be preceded with a V for valid pressure. When the LPC detects an 

error it will transmit a message that identifies the problem (see table). 

 
The RS-232 interface is always active, and can be invoked at any time. The keypad is still 

active while using the serial interface, so if desired, the LPC can still be operated 

manually. If a serial command is received, it will have priority over the manual keypad. 

 
The following data details the message structure of the RS-232 communication link. 

All messages are transmitted in ASCII, and are terminated with an ASCII carriage 
return. 

 

RECEIVE DATA 

 

 

  

MEASURE MODE M 

UNITS U00-U12 

AUTO ZERO A 

AUTO ZERO (On or Off) Z1 or Z0 

RESET R 

CONTROL MODE C (PRESSURE POINT) EX: C10.000 

MODE OG or OD  

DWELL                                T05, T10, T20, T30, T45, T60, T90 - (Seconds) 
T12, 15 (2 or 5 minutes) 

T99 (Infinite Dwell) 

LAST DIGIT                        D0 or D1 ––– 0 = off and 1 = on 
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SOLID STATE                     S0 or S1 ––– 0 = off and 1 = on 

mA DISPLAY                       mA0 or mA1 ––– 0 = off and 1 = on 

PROGRAM                           P01 to P99 ex: P33 

 

To automatically find the H (Hello Command) 

LPCi on the Com Port 

 

Which LPCi Model the  L (Ex: L =  LPCi10) 

User has 

 

Which Firmware is in the F (Ex: F = 2.7) 

LPCi 

 

 

 

 
TRANSMIT DATA 

 

PRESSURE OUTPUT IN CONTROL MODE:                      

  

P 10.000 in H2O (current engineering units will be transmitted)  

(P = SEARCHING FOR PRESSURE) 

 

V-10.000 in H2O (V = PRESSURE VALID) 

 

C-10.000 in H2O (C = LAST PRESSURE READING FOR DWELL 

TIME) 

 

MA OUTPUT = mA 4.000 

 

AUTO ZERO            AUTO ZERO  

 

ERROR CODE         E0-E6 
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UNITS 

00                                in H2O @ 20ºC 

01                                in H2O @ 4ºC 

02                                mm H2O @ 20ºC 

03                                mm H2O @ 4ºC 

04                                cm H2O @ 20ºC 

05                                cm H2O @ 20ºC 

06                                in Hg @ 0ºC 

07                                TORR (mm Hg) 

08                                cm Hg @ 0ºC 

09                                mBar 

10                                Pascal 

11                                KPascal 

12                                PSI 

 
ERROR CODES 

0                                  SERVO MALFUNCTION 

1                                  COMMAND NOT VALID 

2                                  DATA OUT OF RANGE 

3                                  PRESSURE OUT OF RANGE 

4                                  OVERPRESSURE 

5                                  LEAK DETECTED 

6                                  RESOLUTION < .05% IN PROGRAM MODE 


