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WARRANTY AND LIABILITY STATEMENT

Preston Pressure warrants its products againsttdefeworkmanship and material under
normal, intended use for a period of two years fitbe date of purchase. The batteries
are warranted for a period of 90 days from the détgurchase. Valves are warranted for
a period of 180 days.

Preston Pressure’s limit of liability shall be tepair or replace the product at their
discretion. Transportation shall be pre-paid toRneston Pressure factory or authorized
service facility. Preston Pressure shall not béldiafor any consequential damage
expense.

This warranty shall be void if the product has begmaired or altered in any way that
adversely affects its performance or reliabilithisTwarranty shall be void if the product
has been subject to abuse, misuse, contaminaggiigance, accident, shipping damage,
or improper operation.

Preston Pressure reserves the right, at its owaretisn, to make changes in materials,
designs, finish, or specifications, without obligatto install or incorporate such changes
in products previously manufactured.

This warranty shall, at Preston Pressure’s optlmcome void if the ownership is
changed, unless the prior owner or proposed owrdairs written approval of
continuation of coverage prior to the change of enship.

Preston Pressure reserves the right to reviserthigial and to make changes to content
from time to time in the content thereof, withodiigation to notify any person of such
revision.

This device complies with part 15 of the

FCC Rules. Operation is subject to the following
two conditions: (1) This device may

not cause harmful interference, and (2) this
device must accept any interference received,
including interference that may

cause undesired operation.



CHAPTER 1
GENERAL INFORMATION
Description of the PS-525 Pitot-Static Test Box

The PS-525/PS-525A Air Data, pitot-static test o= digital display tester used to test
aircraft altimeters, airspeed indicators, pitotistgystems, and other vacuum and low-
pressure devices. This test box incorporates tran@sdsensor technology that is largely
immune to the failures and costly repairs assogiafiéh analog instruments.

The PS-525 is battery powered and portable. (Abadtery version is also available.)
The vacuum and pressure sources are derived frdep@mdent internal pumps, and each
has its own reservoir, thus eliminating the comppyeand maintenance of an additional
pressure/vacuum selector valve. The tester canaienpressure and vacuum suitable for
up to 35K ft (for the PS-525 models), (50K ft faetPS-525A models) and 650 Knots.

The PS-525 measures altitude in feet and meterspéed is displayed in miles-per-hour,
kilometers-per-hour, and knots. Vacuum and presargalso selectable in various units
of measure, including inches Hg, milliBars, mm ldgd Psia.

The PS-525 also includes an internal digital atgtiencoder reader. This reader can
measure encoder outputs from -1200 feet to 62,80 inputs can be selected from
either gray code or RS232.

e Pressure Sensors

The sensors used in the PS-525 test box are pragyrieansducer sensors assembled by
Preston Pressure. The pitot sensor is not a diffi@ieoressure sensor as is most typically
used. Instead, the pressure information from tla¢icssensor is sent digitally to the
airspeed’s microprocessor, where it is subtractathematically from the pitot pressure,
thus giving the differential pressure value. Thesidn eliminates several components,
with their associated costs and maintenance.

The sensor has an overpressure rating of 10 tineesdrmal range.



PS-525 SPECIFICATIONS

Digital Altimeter:
Display Range — model PS-525: -1000 to 35,000 feet (-305 t@Q® meters)
Display Range — model PS-525A: -1000 to 50,000 feet (-305 t(246 meters)
Vacuum Pump Range — model PS-525: -1000 to 35,000 feet (-305 tdQ@ meters)
Vacuum Pump Range — model PS-525A: -1000 to 50,000 feet (-305 t248 meters)
Resolution: from -1500 to 20,000 feet resolution is in 1-foatrements
from 20,001 to 30,000 feet resolution iRifeet increments
from 30,005 to 50,000 feet resolution iSifeet increments
all metric resolution is in 1-meter incrertgen
Sensor Accuracy: approximately 0.03 %
Temperaturerange: 32 degrees F to 120 degrees F (0 C to 50 C)
Altitude units: Feet or Meters
Other M easurement Units:
inHg (inches of mercury): 0.295 to 32.48 in incemts of 0.01
mBar (milli bars): 10 — 1100 in increments of 0.1
PSIA (pounds/square inch): 0.145 to 15.95 in immets of 0.01
mm HG (millimeters of mercury): 7.5 — 825 in incrents of 0.1

Digital Airspeed:
Range: 18 — 650 Knots, 34 —1204 KPH, 21 — 748 MPH, 0.0000 Mach
Resolution: 1 MPH, 1 KPH, 0.1 Knot, or 0.01 Mach
Sensor Accuracy: approximately 0.03%
Temperaturerange: 32 degrees F to 120 degrees F (0 C to 50 C)
Other M easurement Units:

inHg (inches of mercury): 0.295 to 56.10

mBar (milli bars): 10 — 1900

PSI (pounds/square inch) 0.145 to 27.55

mm HG (millimeters of mercury): 7.5 — 1425

E.P.R. (engine pressure ratio): 0.07-6.00

Display Type: LCD Size: Altimeter and Airspeed: 99 x 24 mm Decoder digp&8 x 16 mm
Physical Dimensions: 12.25°D X 15”L X 9.75’H (31x38x24.5 cm)
Weight: approximately 20 Ibs (9 Kg)

Decoder Inputs: Gray Code, RS232: 1200, 2400, & 9600 baud

Power Sour ce:
External: 24 VDC (from a 110/220 VAC adaptor)
Internal: 12/24 VDC (from internal rechargeablétédes)

Optional: 110/220 VAC Mains powered, without intakbatteries
Current draw: Display only: 125 mA
370 mA with vacuum pumps operating
320 mA with pressure pump operating
540 mA with all systems operating (and no encadi@ched)

Other Features:
Leak test feature: 2 minutes (10 minutes for Euanpmodels), selectable down to 30 seconds
VSI (vertical speed indicator)

Note: The PS-525 does NOT have the precision required to test RVSM altimeter
systems.



Encoder Reader:
The Encoder Reader is compatible with outputs of the following altitude encoder s:

ACK (gray code, 1200, 2400, 9600 baud)
Shadin (gray code, 9600 baud)

Trans-Cal (gray code, 1200, 2400, 9600 baud)
Ameri-King (gray code)

The Encoder Reader is compatiblewith the following RS-232 protocols:

Garmin 1200, 9600 baud
Northstar 2400 baud
Shadin 9600 baud

UPS AT, Apollo 1200 baud
Trimble 9600 baud

* Power Supply

The PS-525 power supply consists of an externaktoamer with an output of 24 volts
DC. This supply is plugged into the round connectorthe left-hand side of the tester.
The transformer charges the two 12-volt gel-celtllacid batteries that are internal to the
PS-525. The batteries enable the test box to ket ins® portable fashion, without a need
for external power while the tester is in operatidime test box can be used while
charging, if so desired, and may be mounted ingasition or angle.

The PS-525 incorporates a trickle-charge circudt ttvill maintain the batteries at
optimum voltage if left charging continuously, anidl not over-charge.

A battery monitoring circuit is also incorporatéthis circuit disconnects power to the
motors if the battery voltage drops below 18 VDa@isTenables the display to continue
working, and prevents the user from having theldispuddenly blank out if the voltage
goes too low when a motor is turned on. The decday will flash a “Low Battery”
warning when the battery voltage is near 18.5 vditse purpose for this circuit is to
protect the batteries from excessive discharges.

The “Select Code” button may be pressed to todgediecoder display to a setting that
will read the battery voltage (not the voltage gpio the encoder). This enables the
operator to maintain awareness of the battery geltavel. The useable charge duration
of the batteries will vary, mostly depending on hiowg the vacuum and pressure pumps
are left on.In order to obtain maximum charge durability, as well as extend pump
and battery life, it isrecommended that the pumps be left on only for the amount of
time needed to charge their respective reservoirs, as shown in the gauges. Then the
pumps should be cycled on and off as needed. When used properly, the user should be
able to obtain several hours of operation direftthyn the batteries before needing to re-
charge. In factory tests, with fully charged ba&grthe batteries lasted for over 12 hours
when powering only the displays.



Vacuum and Pressure pumps should not be
allowed to run continuously. Togglethe
switches as needed to re-chargethereservoirs
as seen on the vacuum and pressur e gauges.

OPTIONAL: 110/220 VAC mains powered without internal batterin this case, the
batteries are replaced by two internal transfornoérs2 VDC each. These transformers
replace the batteries. The unit is powered wittaadard power chord.

* Vacuum and Pressure Pumps

The vacuum side uses two pumps, connected in derashieve a vacuum level required
for high altitude tests. The pressure side usespongp, which is sufficient to reach all
the pressures necessary for normal pressure tests.



FRONT PANEL LAYOUT




Front Panel Description
* The front panel’;ltimeter buttons function as follows:

The UNITS button is used to toggle between the various wiiteeasurement available
from the vacuum/altimeter section. (Altitude — feattitude — meters, mBar, mmHg,
inHg, PSIA)

TheEXIT button is used to exit out of the leak check mode.

The LEAK CHECK button is functional only when in the Altimeter deo Pressing this
button will begin a 120 second timer (600 secomdd$uiropean models), and the display
will also show the gain or loss of altitude expeded during the displayed time period. If
the operator wishes to select a different lengthiro€, the Leak Check button may be
pressed repeatedly, which will cause a reductiorthm timer counter in 30-second
increments. The timer will not toggle above 1200sels (600 seconds for European
models) nor under 30 seconds. Pressing the Unitsrbwill start the counter and display
the leakage.

* The front panel’Airspeed buttons function as follows:

The UNITS button is used to toggle between the various wiiteeasurement available
from the pressure/airspeed section. (Airspeed — M&tdts, KPH, mBar, mmHg, inHg,
PSIA, EPR)

TheEXIT button is used to exit out of the leak check mode.

The LEAK CHECK button is functional only when in the Airspeed rao@ressing this
button will begin a 120 second timer, and the dgphill also show the gain or loss of
airspeed experienced during the displayed timeodelf the operator wishes to select a
different length of time, the Leak Check button nimey pressed repeatedly, which will
cause a reduction in the timer counter in 30-sed¢oci@ments. The timer will not toggle
above 120 seconds seconds (600 seconds for Europedels) nor under 30 seconds.
Pressing the Units button will start the counted display the leakage.

* The front panel’Select Code functions as follows:

Upon initial power application, the decoder wilwalys default to the Gray Code
function. Pressing the Select Code button will eatie decoder to toggle through the
following functions, after which it will return tthe Gray Code function again:

» Gray Code — altitude numerical readout
» Gray Code — inputs Al, A2, A4 binary readout
* Gray Code —inputs B1, B2, B4 binary readout



* Gray Code — inputs C1, C2, C4 binary readout

» Gray Code — input D4 binary readout

» Battery voltage (used to monitor the voltage leeél the tester’s internal
batteries). This is not necessarily the voltagengdio the encoder, which is
selected by the power switch.

* 1200 Baud rate, from Port A (pin 14 of front encodennector)

e 1200 Baud rate, from Port B (pin 7 of front encodannector)

* 2400 Baud rate, from Port A (pin 14 of front enaodennector)

* 2400 Baud rate, from Port B (pin 7 of front encodannector)

* 9600 Baud rate, from Port A (pin 14 of front encodennector)

* 9600 Baud rate, from Port B (pin 7 of front encodannector)

The Encoder Reader is compatible with outputs of the following altitude encoder s:

ACK (gray code, 1200, 2400, 9600 baud)
Shadin (gray code, 9600 baud)
Trans-Cal

Ameri-King (gray code)

The Encoder Reader iscompatiblewith the following RS-232 protocols:

Garmin 1200, 9600 baud
Northstar 2400 baud
Shadin 9600 baud

UPS AT 1200 baud
Trimble 9600 baud

Note: ThePower Switch may be toggled up or down. Either position wilinwn the test
box. The only difference is that in the UP posittbe switch will transfer 24 VDC to the
encoder connector (pin 8), and in the DOWN positt@switch will transfer 12 VDC to
the encoder connector (pin )he position of this switch does not change the voltage
going to the PS-525 display circuitry, which always operates at 24 VDC.



CHAPTER 2

THEORY

The PS-525 test box consists of two vacuum punmg®di in series, one pressure pump,
reservoirs for the pressure and vacuum, a systemetéring valves, and digital displays
for indicating altitude, airspeed, and various otpesssure measurements, based on
pressures sensed in the sensor transducers.

* Pneumatic Theory

Metering valves allow the operator to control thterof flow of the air from the pressure
or vacuum sources, exiting out through the vacuath@essure ports. The vent valves
allow for metering the produced vacuum or presdaek into the atmosphere. One
crossbleed valve permits the operator to isolaée gressure and vacuum sides, or to
allow the balancing of pressures, or even to revérs normal flow of pressures.

The two round gauges allow the operator to mortiterlevel of pressure or vacuum that
is stored in the tester’s reservoirs. The switchresponding to the pump for each
reservoir should be toggled to increase the reg&vevel of vacuum or pressure as

needed. For maximum pump and battery life, not leave pumps on continuously!
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PS-525 Pneumatic Diagram

When the operator wishes to simulate an altituge,Grossbleed, Vacuum, and Vacuum
Vent valves are gently closed. The vacuum pumphen tenergized until sufficient

vacuum is in the reservoir, as indicated on theudat Reservoir Gauge. How much
vacuum will be needed depends on the desiredadtitand is also affected by how long
the tubing and lines are between the test box &edattimeter.The vacuum and
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pressure reservoir gauges serve only as general references of reservoir vacuum and
pressure; they are not used in the actual calibration of any instrumentation, and do
not require calibration. Once sufficient vacuum is obtained in the reseptbi pump is
turned off, and the Vacuum Valve is gently openedltow air to be suctioned into the
system through the vacuum port. Once sufficientualé simulation is obtained, the
Vacuum Valve is gently closed. Reduction in altéud accomplished by gently opening
the Vacuum Vent Valve, and allowing atmospherigagssure to enter into the lines.

If the operator needs to go to an altitude belomvospheric pressure, pressure must be
introduced into the pressure reservoir. Openingttessbleed Valve will enable pressure

to flow from the pressure reservoir to the altime@pen the Crossbleed valve, and then
the Pressure valve to pressurize the vacuum side.

Similarly, when airspeed is to be simulated, thesSbleed, Pressure and Pressure Vent
valves will first be closed, until the operator adsishes a pressure build-up in the
pressure reservoir by turning on the pressure purhpn the Pressure Valve will be
gently opened, allowing air pressure to flow thrioube pressure port to the airspeed
indicator. To reduce pressure, the Pressure Vdué s opened to leak the air pressure
into the atmosphere.

» Electronic Theory

The main circuit board of the PS-525 incorporatiéshe electronics for the altimeter,
decoder, and airspeed indicators. The switch ontdpeof the circuit board allows the
operator to select encoder power as being eithasr124 Volts DC. Each of the three
circuits utilizes its own microcontroller and powsrpply. The power for the altimeter,
airspeed, and decoder circuits is regulated froem24 VDC to 5 VDC and 3.3 VDC.
Toggling the switch between 24 VDC and 12 VDC will have no effect on the power
going to the altimeter, air speed, and decoder circuits.

The sensors used in the PS-525 test box are pragyrieansducer sensors assembled by
Preston Pressure. The pitot sensor is not a diffi@iepressure sensor as is most typically
used in airspeed measurements. Instead, the peaagonmation from the static sensor is
sent digitally to the airspeed’s microprocessorgemhit is subtracted mathematically
from the pitot pressure, thus giving the differahpressure value. This design eliminates
several components with their associated costs mamhtenance. It also allows the
Altimeter side to be used at any altitude with theossbleed valve closed, without
damaging the airspeed sensor.

Warning: Even though the pressure sensors will not be damaged due to a high

differential pressure between the vacuum and pressur e sides, damage can still occur
in external instruments connected to the test box.
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» Electrical Theory

Two internal gel-cell lead-acid batteries, or twdernal transformers (depending on
options) provide the power to the PS-525 test Bidye batteries are charged via the
power connector on the side of the test box. Rudirging time is about 10 hourEhe
test box can be used whileit is being charged.

The two batteries provide a voltage output of +12+84 Volts DC. This allows the
operator to switch between the voltages, dependingvhich type of encoder is being
tested.

» Decoder Reader Theory

A front panel connector is available to allow th@mtoring of encoded altitudes as
reported from various types of encoders. This eedodiltitude may be read
simultaneously with the altimeter readings, in orttecalibrate the two systems to read
in unison. Various cables may be fabricated to ntd® operator to connect any of the
current encoders to be tested with the PS-52%testCables are not provided due to the
many differing pin-outs in the industry.

The reader circuit will convert Gray Code and R aBspeeds of 1200, 2400, and 9600
baud, into alpha-numeric symbols for the operatorgad. The operator may choose
which code and which port to use by pressing thelé@ Code” button beneath the
decoder display. The power switch on the frontha test unit allows the operator to
select either +12 or +24 volts for the encoder'w@o

The decoder defaults to Gray code upon powerind’vgssing the “Select Code” button
five times will change the display to read the éattvoltage (not the voltage going to the
encoder). This enables the operator to maintainexveas of the battery voltage level.

The pin-out of the connector is as follows:

Pin # Function Pin # Function

1 D4 10 B4

2 Al 11 C1

3 A2 12 C4

4 A4 13 C2

5 Bl 14 RS 232 input # A
6 strobe ground 15 power ground

7 RS 232 input # B

8 +12 or +24 volts

9 B2

12



CHAPTER 3

OPERATION

* Preliminary Information

Prior to using the PS-525 tester, the user shoetdtne familiar with the unit by reading
this manual and operating the tester independehtyy other attached devices.

For greater accuracy, the tester should be powarddr 15 minutes before use.

The test procedures described in this manual are general in nature, for reference
use only. The operator may substitute these proceduresatiiters, as applicable to the
tests to be performed, or according to other sjgeddcumentation.

Error codes display asfollows:

* The display will blink if altitude exceeds 35,208ef, or if sensor temperature is
below 32F or OC, or above 122F or 50C. Beyond thests the accuracy should not
be trusted.

» Altitude displays “Too High” if it exceeds 35,5086 (or 65,510 ft for PS-525A).

* ‘“Inverse Pressure” will be indicated on the airgpsiele if the static pressure exceeds
the pitot pressure by more than approximately OdarmDue to its independent
pressure and static sensors, no damage will oodinettester due to inverse pressure.
However, damage could occur to any system attathetie tester, therefore the
warning is to alert the user of the condition.

» “Speed Too High” will be indicated on the airspesde if the pressure exceeds the
equivalent of 650 knots. Due to independent presand static sensors, no damage
will occur to the tester due to this condition. Hawer, damage could occur to any
system attached to the tester, therefore the warisnto alert the user of the
condition.

Be very gentle with the precision metering valves. Do not close these valves with
unnecessary force, or internal damage to valvengeaill occur.

* PreTesting
Pre-test the static system of the PS-525 test box according to the followsteps:

1. Ensure the PS-525 is not connected to any extbosas or devices.

2. Close the Vacuum Control, Vacuum Vent, Pressuret@hrand Pressure Vent
valves. Open the Crossbleed valve.

3. Turn on the power, and then turn on the Vacuum Pswifch until the Vacuum
Reservoir gauge reads approximately -15 inHG.
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Open the Vacuum Control valve to make the Altimeteetion climb. This climb
may be done rapidly without damage to the sensor.

When the Altimeter reads at least 18,000 feet, lgebse the Vacuum Control
valve.

Wait for about 60 seconds for internal pressurestdbilize. Then perform a leak
check.

The leak check function will activate and beginnonitor the leak rate. Verify
that the PS-525 does not leak exceeding 100 feehpeite. Write down the leak
rate for future reference. (Subtract this valuenfribe total leak rate when testing
the aircraft, to arrive at the aircraft’s leak rate

Open the Vacuum Vent valve to bring the test bogkbi@ ground (ambient)
pressure.

Pre-test the pressure system of the PS-525 test box according to the followsteps:

1. Turn on the power to the PS-525.
2.
3. Close the Vacuum Control, Vacuum Vent, Pressurett@bhrCrossbleed valve,

Ensure the PS-525 is not connected to any extbosas or devices.

and Pressure Vent valves.

Turn on the Pressure Pump switch until the PresReservoir gauge reads
approximately 10 - 15 PSI.

Open the Pressure Control valve to make the Aiseetion climb. This climb

may be done rapidly without damage to the sensor.

When the Airspeed reads at least 300 knots, gehtlse the Pressure Control
valve.

Wait for about 15 seconds for internal pressurestabilize. Activate the leak
check function to monitor the leak rate. Verify ttihe PS-525 does not leak
exceeding 2 knots per minute. Write down the leatle ifor future reference.
(Subtract this value from the total leak rate wiesting the aircraft, to arrive at
the aircraft’s leak rate.)

Open the Pressure Vent valve to bring the test limok to ground (ambient)
pressure.

Testing Aircraft Pitot System Only

1. Turn on the power to the PS-525.
2.
3. Close Pressure Control, Pressure Vent, and Craskhialves. Open Vacuum

Connect the Pressure Port to the aircraft Pitdesys

vent valve.

Turn Pressure Pump switch on until the PressurerReis indicates 10 - 15 PSI
or more.

Gently open Pressure Control valve until desirezkgfs) are achieved.

Compare the airspeed of the PS-525 box to theestsmdicated in the aircraft.
Go to approximately 75% of the maximum airspeeaiagraft indicator (or the
speed specified by the manufacturer). Close thesBre Control valve and after

14



allowing a few seconds for stabilization, perfornteak check. The pitot system
should not leak more than two knots per second thle leakage previously noted
in the pressure system pre-test.

8. Gently open the Pressure Vent valve to return tiet pressure to ambient
pressure.

Testing of Aircraft Static System (independent from the pitot system)

Note: If the previous pitot system test indicatedexcessive leak, do not proceed until
that leak is repaired. Damage to aircraft airspeditator could result.

1. Turn on the power to the PS-525.

2. Disconnect the static line to the airspeed indigatod cap the line.

3. Connect the Vacuum Port to the aircraft static ,pamtd the Pressure Port to the
aircraft pitot port. Set the aircraft altimeter2®.92 inHg (1013.3 mB).

4. Close Vacuum Control, Vacuum Vent, Pressure Contod Pressure Vent
valves. Open Crossbleed valve.

5. Operate the Vacuum Pump switch until a desired levgacuum is seen on the
Vacuum Reservoir gauge (generally -15 to -20 inHGyn Pressure Pump switch
on until the Pressure Reservoir indicates 10 -3bdP more.

6. Gently open the Vacuum Control valve to cause Ifitei@de to climb.

7. DO NOT exceed the climb rate of the aircraft VSI indicator the airspeed
indicator limits. The VSl is a very delicate ingtrant.

8. Climb to the desired altitude(s) per the test tpédormed.

9. Close the Vacuum Control valve, and after allowiagfew seconds for

stabilization, compare the aircraft altimeter viitle test box.

10.When at the appropriate altitude (generally 18,f¥#) perform a leak check. If
the static system shows leakage, be careful toemoted the VSI rate. Be
prepared to open the Vacuum Control valve if negtieghrevent excessive VSI
indication.

11.Gently open thePressure Vent valve to return the system pressure to ambient
pressure. Do not exceed the VSI or airspeed inalidiaits.

12.Re-connect airspeed indicator static line and bikak check test.

Note: if an altitude lower than ambient pressuréesired, do steps 1-4 above. Gently
open the Pressure Control valve to pressurize ttsters, thereby causing the
altimeter to decrease in altitude. Open the VacMant valve to return to ambient
pressure.

Testing the Aircraft Pitot and Static systems simultaneously

Note: First ensure pitot system does not leak Isfopming Pitot system test on page 14.
1. Turn on the power to the PS-525.

2. Connect the Vacuum Port to the aircraft static ,pantd the Pressure Port to the
aircraft pitot port. Set the aircraft altimeter2®.92 inHg (1013.3 mB).

15
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Close Vacuum Control, Vacuum Vent, Pressure Canwmold Pressure Vent
valves. Open Crossbleed valve.

Operate the Vacuum Pump switch until a desiredl legacuum is seen on the
Vacuum Reservoir gauge (generally -15 to -20 inHGyn Pressure Pump switch
on until the Pressure Reservoir indicates 10 - 3b6dP more.

Gently open the Vacuum Control valve to cause Htiteide to climb.

DO NOT exceed the climb rate of the aircraft VSI indicator the airspeed

indicator limits. The VSI is a very delicate instrant.

Climb to the desired altitude(s) per the test tpédormed.

Close the Vacuum Control valve, and after allowiagfew seconds for

stabilization, compare the aircraft altimeter wiile test box.

When at the appropriate altitude (generally 18,f##Q) perform a leak check. If
the static system shows leakage, be careful toemoted the VSI rate. Be
prepared to open the Vacuum Control valve if negtieghrevent excessive VSI
indication.

10.To display an airspeed, close Crossbleed valvegamily open Pressure valve

until desired airspeed is indicated. Close Pressaine.

11.To return system to ambient pressure, ensure (eestslvalve is open. Then

gently open thePressure Vent valve to return the system pressure to ambient
pressure. Do not exceed the VSI or airspeed inalidimits.

Note: if an altitude lower than ambient pressuredsired, do steps 1-4 above. Gently
open the Pressure Control valve to pressurize tsters, thereby causing the
altimeter to decrease in altitude. Open the VacMant valve to return to ambient
pressure.

* UsingtheE.P.R. function

The EPR function is used to test engine presstiesrd his ratio is the mathematic result
of: High Pressure/Low Pressure. The PS-525 testlb display the low pressure, the
high pressure (both in PSI), and the resulting ERRuse the EPR function, proceed as
follows:

arnNE

Note

Turn on the test box.

Close all of the valves, including the Crossblealye.

Connect the Vacuum port to the low pressure tebedl.

Connect the Pressure port to the high pressure tedted.

Cycle through the Units on the Airspeed side uintithe EPR mode. Read the
EPR values displayed.

: Do not exceed 16.75 PSI on the high pressideg to avoid sensor damage.
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CHAPTER 4
CALIBRATION PROCEDURES

The recommended calibration interval for the PS-525 and PS-525A test box is one
year. If at any time during regular use the unit becoruaeeliable or out of correct
operating calibration, it must be repaired andéscalibrated before continuing its use.
The PS-525 test box is easy to calibrate. There a&t points used in the calibration of
the altimeter side (7 points for the PS-525A). Baliing at multiple setpoints enables the
altimeter to have a greater degree of accuracgwall it to self-correct to the nearest
calibrated set point.

The altimeter side should normally be calibratest fias the airspeed side reads the static
pressure through the altimeter circuitry. Howevkthe altimeter side has been tested
and found satisfactory, the airspeed side can liwated at any time.

Note: the calibration factors are stored in therogontroller's EEPROM memory. This

memory does not need battery back-up. The caldrawill not be lost if the unit's
batteries are disconnected or replaced.

PS-525 Altimeter Side Calibration Procedures

Note: the calibration procedures for the PS-525 and Z8\5are the same, except that
the PS-525A has two additional calibration teshjmi

1. Apply power to the PS-525 display and allow uaitvarm up for aninimum of 15
minutes.

2. Gently close the Vacuum Control valve, VacuunmMelve, and Crossbleed valve.
3. Connect a known altitude pressure standardet&ttuum Port.

4. Set the PS-525 altimeter measurement unitsad e mbar by pressing the Units
button.

5. Press the Exit and Leak Check buttons simuttaslg. The display will change to:
Calib? No Yes

6. Press the Leak Check button to proceed witlbiclon, or select the Exit button to
exit out of the calibration mode without any changeing made.
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7. At this point the display will read:
Goto O Feet
Nxt XXX AYY ¥

Where XXX is the sensed altitude and YY is the rimé correction factor currently
stored in the calibration memory.

8. Using the pneumatics of the PS-525 or an atthghtessure standard, go to a
pressure of O feet (referenced from 29.92 inHg)easl from the pressure standard.
When the altitude is stable for approximately 36osels, note the altitude displayed
on the PS-525 display in calibration mode.

If the displayed altitude is lower than the staddaress the Exit button as needed to
incrementally raise the altitude to be equivalerthe standard.

If the displayed altitude is higher than the staddaress the Leak Check button as
needed to incrementally lower the altitude to beieglent to the standard.

As the altitude is adjusted, note that the display@rection factor also changes. Use
this to fine-tune the altitude as close as youtoahe standard.

When the PS-525 altitude matches the standardoas els possible, wait another 30
seconds to ensure that the internal mathematitadifig corrections have been done.
If satisfied with the results, press the Units batto proceed to the next calibration
level.

Note: Allowable error tolerances are as follows:

Altitude +/-Error Altitude +/-Error
-1000 5 14000 25
0 5 16000 27
500 5 18000 30
1000 5 20000 32
1500 6 22000 35
2000 7 25000 38
3000 7 30000 45
4000 8 35000 51
6000 10 40000 57
8000 15 45000 63
10000 20 50000 70
12000 22

Note: Make a written note of each calibration correction value. In the very rare
case that a calibration factor is lost from the mgmit can be re-programmed
without a complete calibration procedure. The adioa values can also serve as a
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record to see if the sensors are drifting with aggood place to keep the calibration
correction values is in this manual.

9. After pressing the Units button, the displayl\yib momentarily blank and change to
displayGoto 10000 feet. (Or, the operator may exit the calibration byntog the power
off. The calibration for each range is saved eveng the Nxt (Units) button is pressed.)

10. Repeat the procedure in step 9 at each reguakitide: 10000, 20000, and 30000,
feet for the PS-525. The PS-525A requires additioakbration points at 40,000, 45,000
and 50,000 feet.

11. After entering the calibration value of the highakitude, pressing the Units button
will change the calibration to the VSI calibratiorode. Select a vertical descent speed
(5,000 feet is suggested) on the calibration tgsipenent and activate it. The display will
indicate the calculated VSI value. Adjust if needgdpressing the Exit or Leak Check
buttons. When finished, press the Units button. Y8é&calibration value will be saved.

12. After the VSI calibration has been enteree, display will briefly read Storing
New Cal” and then re-start in the altitude mode. Themoisieed to re-cycle power.

Note: The calibration values are stored in menamyhey are being changed, not when
exiting from the calibration mode.

13.Bring the PS-525 box back down to ground level swes, and wait 10 minutes. Then
test each calibration point as specified in thertcHanter the corrected value at each
point. (The correction chart may be photocopied, aut, and fixed to the test box for
handy reference.)

Maximum allowable error at any altitude is 70 f&enerally, a maximum error of less
than 20 feet should be expected.)
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PS-525 SIN

TEST DISPLAY] TEST ISPLAY
ALTITUDE |ALTITUDE |ALTITUDE [ ALTITUDE
- 1000 1000(
0 12000
500 000
1000 060
1500 080
2000 200
3000 PR0
4000 PB0
6000 800
8000 860
Calibrated by: Date:
Next Calibration Due Date:
PS-525A SIN
FORTES DISPLAY FORTES DISPLAY
ALTITUDE ALTITUDE ALTITUDE ALTITUDE
- 1000 14000
0 16000
500 18000
1000 20000
1500 22000
2000 25000
3000 30000
4000 35000
6000 40000
8000 45000
10000 50000
12000 n/a n/a
Calibrated by: Date:

Next Calibration Due Date:
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Airspeed Calibration Procedures
Note: the procedure is identical for both the PS-525R8e625A models.

1. Apply power to the PS-525 display and allow uaitvarm up for a minimum of 15
minutes.

2. Gently close the Pressure Control valve, Presgant valve, and Crossbleed valve.

3. Connect a known pressure standard to the Peeart. Or an alternate method may
be to open the crossbleed valve to do the caldwatihen the altimeter side is done at O
feet. (The airspeed calibration is done by diresspure measurement, and not in a
differential pressure mode.)

4. Press the Units button to set the airspeed me@asmt units to read in mbar.
5. Press the Exit and Leak Check buttons. Theaysplll change to:
Calib? No Yes

6. Press the Leak Check button to proceed witlbiclon, or select the Exit button to
exit out of the calibration mode without any changeing made.

7. At this point the display will read:

Goto 1013.25 mBar

Cal XXX AYY V¥
Where XXX is the sensed pressure in mBars and Ytheésinternal correction factor
currently stored in the calibration memory.

8. Using the pneumatics of the PS-525 or an atthghressure standard, go to a
pressure of 1013.25 mBar (sea level pressure @ef),fas read from the pressure
standard. When the pressure is stable for appraeiynd0 seconds, note the pressure
displayed on the PS-525 airspeed display in cdidranode.

If the displayed pressure is lower than the stahdaness the Exit button as needed to
incrementally raise the pressure to be equivatetité standard.

If the displayed pressure is higher than the stahdaess the Leak Check button as
needed to incrementally lower the pressure to bévabpnt to the standard.

As the pressure is adjusted, note that the dis@lagerection factor also changes. Use
this to fine-tune the pressure as close as youactre standard.

When the PS-525 pressure matches the standardsesad possible, wait another 15
seconds to ensure that the internal mathematitadifig corrections have been done.
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If satisfied with the results, press the Units batto save the calibration and exit back
to the mBar mode.

Note: Although the display calls out to use 101f8:3the calibration point, it is not
necessary to be at exactly that point. Any point1€.00 mBar from 1013.3 may be
used.

9. After the calibration point has been enterde, display will briefly read Storing
New Cal” and then re-start from the very beginning of pnegram as if the unit had just
been turned on.

10. When a satisfactory calibration is obtainedh& test point, go through each test
point in the following chart, and enter the coregttzalue at each point. (The correction
chart may be photocopied, cut out, and fixed tadisebox for handy reference.)

11. If the calibration is not as exact as you wdikd, you can change the calibration
factor up or down a little to get a better res(Mtormally, the mBar of the pressure side
should be about 0.1 mBar above the vacuum sid@rewent a display of “inverse
pressure”.)

12.Makeawritten note of the calibration correction value. In the very rare case that a
calibration factor is lost from the memory, it ch@e re-programmed without a complete
calibration procedure. The correction value can akrve as a record to see if the sensors
are drifting with age. A good place to keep thabration correction values is in this
manual.

Maximum allowable error at any airspeed is 2 Kn@@enerally, a maximum error of 1
Knot should be expected.)

Note: if the airspeed is out of calibration at a particular altitude range, and is correct
in other ranges, it will indicate that the altinresgde has an incorrect calibration at that
altitude. Correct this problem by re-calibratinge thacuum side, or re-entering the
correction value for that altitude range.

The airspeed has only one calibration point.

TEST DISPLAY| TEST ISPLAY
AIRSPEED| AIRSPEED AIRSPEED AIRSPEHD
40 Kts 256K
60 Kts 278K
80 Kts 306K
100 Kts 325Kt
120 Kts 350Kt
140 Kts 375K
160 Kts 406K
180 Kts 425K
200 Kts 45GK{
225 Kits 50065Kt
Calibrated by: Date:

Next Calibration Due Date:
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Calibration Notes:

* Do not forget to wait the minimum of 15 minutesdrefcalibrating.

* The calibration procedure can be entered only whembar mode is selected.

» Do not forget to check bead colors in the air presseservoir/dryer. If they are
pink or clear, it is time to change the unit in@rdo avoid a build-up of moisture
in the pressure system. Replacement air dryers bsarpurchased at many
hardware stores, or on the internet (do a searamifa desiccant dryer).

Decoder Reader Calibration

There is no calibration necessary for the encoeleder circuitry. The Gray Code values
are derived from look-down charts based on thetimbuhe attached altitude encoder.
Serial values are displayed based on the seriatnvdtion that is sent from the altitude
encoder to the decoder.

If proper operation needs to be verified, the folloy tests may be performed to show
that each Gray Code input pin is working. Jumpecheaf the following pins, or
combination of pins to ground (pin 15) and readvllkeies as shown below:

Pin(s) Display
11 -800 ft
12 -1200 ft
13 -1000 ft
1,11 62300 ft
2,11 30300 ft
3,11 14300 ft
4,11 6300 ft
511 2300 ft

Warning: Do not jumper pin 8 to ground, asthis pin isthe +12 or +24 VDC output.
This will blow the fuse on the internal circuit board, and possibly more fuses on the
power supply board. Thismay also create enough heat to burn the operator.

To verify proper operation of the serial codes, atitude encoder will need to be
connected and configured to test the various spaedisnputs.

Calibration of Reservoir Gauges
The reservoir gauges are for reference only, andatoneed calibration. The operator

merely references these gauges as an indicatibaveimuch reserve pressure or vacuum
there is in the reservoirs, and as a guide to kwben to turn on the pump(s).
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CHAPTER S5

MAINTENANCE REPAIRSAND TROUBLESHOOTING

Note: Refer to the Theory of Operation section esference on how the various systems
function.

Annual Maintenance

The following annual maintenance is recommended:

1. Check color of beads in air reservoir/dryer. @&if pink or clear. The dryer is a
common in-line dryer used in small air compressgstesns. A new dryer can be
purchased from Preston Pressure, or an internethséar “mini inline desiccant air
dryer” may lead to an alternate source.

2. Feel fuses to verify tightness. If a fuse fdetsse, remove the fuse, squeeze fuse clip
slightly and re-install fuse. (There are 3 fusestloa power supply board and 1 on the
main circuit board.)

3. Tug on motors to verify motors are mounted tighlf play is noticed, disconnect
batteries and connectors. Remove bottom assemlngl gy removing the four nuts
holding the bottom assembly. Tighten the motor mi@erews and re-assemble.

4. Verify vacuum reservoir tank is mounted tightly.

5. Verify electrical connectors are seated complete

6. Verify battery holding clamp is tight.

7. Verify switches and valves on front panel arainted tightly.

8. Test for leaks.

9. Perform calibration checks, and re-calibrateeiessary.

* Troubleshooting

Refer to the following chart of symptoms, causesl iepair comments:

SYMPTOMS POSSIBLE CAUSES COMMENTARY
Display shows garbage oMicrocontroller had a 1.Turn off unit for 15
freezes at the beginningower brown-out or there is seconds before powering up
display. a low voltage condition. again.
2. Re-cycle power switch. [f
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problem occurs frequently
it may be caused by a loo

Check connectors f
batteries and circuit boar
Also check for loose fuses.

or dirty internal connectof.

20O

Display never finishesl. Tester is being operatéd. Operate the tester in|a
initializing in conditions that argewarmer environment.
excessively cold. 2. Re-charge battery.
2. Low battery
3. If occurring on airspeed
side, it is not receiving
static pressure from vacuum
sensor.
Decoder flashes “LOW Battery voltage is low 1. Connect charger.
BATTERY” *See additional battery2. If voltage is still low, of
information below. charge is rapidly lost, there
is a defective battery. Tept
the voltage level across
each battery and replace the
battery with the lowest
voltage. (Better still, replace
both batteries.)
3. A fuse may be blown ar
loose on the power supply
board.
*See additional battery
information below.
Motors do not work 1. Low battery voltage 1. The relay will disconnegt
*See additional batterypower to the motors when
information below. voltage drops below 18
volts. This is to proteqt
battery life. (See Chapter |1
— Power Supply)
2. Replace fuse(s)
2. Bad fuse 3. Check switches and
3. Bad switch or connectorsconnectors. Replace as
needed.
4. Repair bad solder joint or
4. Bad solder joint or crimpcrimp terminal.
terminal on motor 5. Replace bad motor(s)
5. Bad motor(s) 6. Power supply relay can

6. Bad relay

be replaced.

Displays do not turn on

1. Low voltage

1. Connecharger. |If
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*See additional batter

information below.

2. Bad fuse(s)
3. Bad wiring or connector

4. Bad power switch
5. Bad voltage regulator

ybattery voltage remains loy
or charge is rapidly los
there is a defective batter|
Test the voltage level acro
each battery and replace t
battery with the lowes
voltage. (Better still, replac
both batteries.)

2. Replace fuse(s)
3. Check and
needed.

4. Replace power switch.
5. Replace voltag
regulator. Note: the
Altimeter and Airspeec
circuits each have the
independent 3.3 Vo
regulators, and the decod
uses a 5 volt regulator.
However, all of the LCDO
displays operate at 5 volt

~

g

repair

taken from the decode
regulator.
Batteries do not take |[al. Bad battery(s) 1. If battery charge i
charge *See additional batteryrapidly lost, there is &

information below.

2. Bad power charger
3. Bad fuse
4. Bad power supply circuit

defective battery. Test th
voltage level across eac
battery and replace th
battery with the lowes
voltage. (Better still, replac
both batteries.)

2. Replace power charger
3. Replace bad fuse

No signal from known goo
encoder

d1. Fuse is blown on mai
circuit board

2. Bad decoder circuitry

nl. Replace blown fuse.
Note: If encoder works o
24 volts, but not on 12, th
problem may be caused |
a bad connector, wiring, ¢
the power switch.

2. Contact factory fo
further troubleshooting o
repairs.

Unit will not vacuum up tg

1. Leak in internal hoses

35,000 feet

pfl. Troubleshoot plumbin

plumbing connectors

to find leak(s)
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2. One motor is weak ar2. Replace defective motor
inoperative

* Additional battery information:

The two batteries are connected in series. Thibleadahe unit to have a source of both
+12 and +24 volts for the encoder. The +24 voltsgrs the electronic circuit board and,
if selected, the encoder.

If the +12 volt battery is shorted and damaged bdyase, a temporary alternative is to
disconnect the batteries completely and use thdteswith just the external power jack.

This will cause the +12 volt from powering any etien But the test box should still be
useable.

There are several international sources for puiobdke batteries.
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CHAPTERG6

SHIPPING AND STORAGE

Shipping Instructions

» Partially open all valves

» Ensure power switch is off

» Package the test box inside another box, withaat |2 inches of packing material
around the tester

» Do not forget to also enclose the battery chargergs supply

» Tester is not likely to be damaged with ground gimg if packaged properly

Storage I nstructions

Partially open all valves

Place lid on tester

Store the test set in a controlled environment

If storage is to exceed 1 year, remove batterms funit
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