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CONTACT INFORMATION

Users are requested to notify the manufacturer of any discrepancy, omission, or error found in
this manual. Inquiries should include specific questions and reference the publication title,
number, chapter, page, figure, paragraph, and effective date.

Please send comments to:

TECHNICAL CUSTOMER SUPPORT - GSTE
BARFIELD, INC.

P.O. BOX 025367

MIAMI, FL 33102-5367
USA

Telephone (305) 894-5400
(800) 321-1039

Fax (305) 894-5401

Email gsesales@barfieldinc.com

56-101-00165/168/169 Rev. A Page iv



THIS PAGE INTENTIONALLY LEFT BLANK



barfield™]

a Sabena technics company

TAT GROUP

1811G/H INSTRUCTION MANUAL

ATTENTION

Although every effort has been made to provide the end user of this equipment with the most
current and accurate information, it may be necessary to revise this manual in the future. Please
be sure to complete and return the enclosed OWNER WARRANTY REGISTRATION CARD to
Barfield in order to validate the warranty and to ensure that you will receive updated information
when published. You MUST have your name and address on file at Barfield as a registered
user of this equipment, to be able to obtain the service covered by the warranty.

Visit the company website, http://barfieldinc.com/, for publication updates.

Please send the Registration Card to:

Barfield, Inc.
P.O. Box 025367
Miami, FL 33102-5367
USA
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REVISION RECORD

REV. ECO # REV. DATE DESCRIPTION OF CHANGE
Initial Release, prepared from Technical Manual
A 260-00729 | September 9, 2009 57-101-00165/00168/00169 (TM1811G/H-8111,

revised on March 12, 1991), to update company
logo, contact information and format.
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MAINTENANCE AND REPAIR INFORMATION

The manufacturer of this equipment does not recommend the user to attempt any maintenance
or repair. In case of malfunction, contact the manufacturer, to obtain the list of approved repair
facilities worldwide, ensuring that this equipment will be serviced using proper procedures and
certified instruments. A Return Maintenance Authorization (RMA) number will be assigned
during this call, to keep track of the shipment and the service.

BARFIELD PRODUCT SUPPORT

DIVISION Shipping Address:
Telephone (305) 894-5400 Barfield, Inc.
(800) 321-1039 4101 NW 29th Street
Miami, Florida 33142
Fax (305) 894-5401 USA

Mailing Address:

Barfield, Inc.

P.O. Box 025367
Miami, FL 33102-5367
USA
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INTRODUCTION

1. PUBLICATION BREAKDOWN

This instruction manual establishes the operation standards for the 1811G/ H Pitot-Static

Test Set.

Its purpose is to provide sufficient information for the personnel unfamiliar with this unit to
understand this equipment, identify its parts, and operate it in accordance with proper

procedures, operating techniques, precautions and limitations.

. INFORMATION PROVIDED WITH THE UNIT

Besides this User Instruction Manual, the 1811HA / GA Test Set is provided with the four

items described below.

A. An identification label, located on the front bulkhead of the Test Set, provides the

following information:

Equipment Model Number
Equipment Modification (if applicable)

Manufacturer Name
Designation of Equipment
Equipment Part Number

OWNER WARRANTY REGISTRATION

RETURNING THIS CARD COMPLETED ENABLES US TO KEEP YOU
AUTOMATICALLY INFORMED OF TECHNICAL UPDATES and VALIDATES YOUR WARRANTY.

NAME TITLE

DEPARTMENT

COMPANY

ADDRESS

CITY STATE ZIP

PIN SIN MODEL #
PURCHASED FROM DATE

AIRLINE O REPAIR STATION O OEM O
OTHER

INFORMATION GIVEN ON THIS BARFIELD, INC. WARRANTY CARD IS AND WILL REMAIN

STRICTLY CONFIDENTIAL AND WILL NOT BE SHARED. O

Figure 1 OWNER WARRANTY REGISTRATION CARD

56-101-00165/168/169 Rev. A

Equipment Serial Number
Equipment Options (if applicable)

The Owner's Warranty Registration card, (Figure 1), which is to be completed by the
owner and returned to the Barfield within ten (10) days of purchase to insure validation
of the warranty.
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C. The Limited Warranty Statement Card,

obligation to the original purchaser.

paragraph.

warranty.

units previously sold.

% W A *s'v U-:

F RM ’9 00001

BARFIELD INSTRUMENT CORPORATION warrants (o the onginal purchaser of this unit sold by us andior
our agent, and all the parts thereof, to be free from defects in material or workmanship under normal use and
service within the specilied ratings and operating conditions.

Its obligation under this warranty is hereby limited to the repair or replacement of this unit, or part
thereof, which is returned 1o us within one year after dale of invoice, suilably packaged in the onginal
container or equivalent and which shall prove, after our examination, 1o be defective under terms of above

No other warranty is expressed or implied. We are not liable for consequential damages.

Some states do not allow the exclusion of limitation of incidental or consequential damages so that
the preceding limitations or exclusions may not apply to you. This warranly gives you specific legal nghts
and you may have other nghts which vary from state to stale.

This warranly does not include the cost of transportation charges to and from the tactory.

The repair of replacement of this unit, or any par thereci, does not void or extend the original

BARFIELD INSTRUMENT CORPORATION reserves the right to discontinue this unit withoul notice, or to
make modifications in design al any lime, without incurring any obligation to make these modifications in
BARFIELD INSTRUMENT CORPORATION
4101 N.W. 29 Street
Miami, Florida 33142 US.A.

e e A A

(Figure 2), which lists the manufacturer's

LIMITED Q@
i 'J 'u'a nt n' s' ;'1 s'u' " ' 'l'i al ONE YEAR
WARRANTY

_L““ﬁ_“
?;zjlmu'mu

OO KX XEXTXIXE) KIXEXEXA

R0

_I
il

Figure 2 LIMITED WARRANTY STATEMENT CARD

D. Each new or re-certified unit is delivered with a Certificate that shows the date when the
unit was tested by the manufacturer, its serial number, and when the next certification is

due.
specifications.

3. RECERTIFICATION

This certificate confirms that the unit performed according to its design

The Test Sets P/Ns 101-00165, 101-00168, and 101-00169 have a 6-month recertification

period when analog instruments are installed.

It is strongly recommended that the manufacturer, Barfield Inc., service the Test Set. This
will ensure that all applicable engineering change orders are incorporated during the
required maintenance or recertification procedure.

Note:
Recertification requirement.

56-101-00165/168/169 Rev. A

It is important that the customer ensures the Test Set is in compliance with the
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DE IPTION

1. PURPOSE OF MANUAL

This publication contains the description, identification d i
o ' ata, operatin
procedures, servicing, maintenance and recértifi cation information Er‘or 1:he§i

PITOT-STATIC TEST SET, P/N 1B811G/H, hereinaft
Set. Reference Figure &. / / inafter referred to as the Test

Manufactured by:

Barfield Instrument Corporation; Miami Florida 33142 U.S5.A.
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PITOT-STATIC TEST SET P/N 1811G/H
Figure 1
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2. GENERAl DESCRIPTION

The Test Sets is intended for testing aircraft Pitot / Statie Systems for
leaks; and also fer checking the operation and calibration of airspeed,
altimeter, rate of climb, engine pressure ratio, manifold pressure
indicators, and other vacuum or low pressure units.

BARFIELD INSTRUMENT CORPORATION Pitot-Static Test Set P/N 1811G/H meets the
requirements for compliance with FAR 91.171, but it is important that the
customer ba sure that the use of the test set will be in compliance with
other aspects of the reguiations. A test procedure guide, P/N 60-101-00150,
Altimeter and Static Test Procedure, is avajlable for use in compTiance with
FAR 81.171.

This Test Set also fully meets the requirements for FAA Advisory Circular
43-202B for performing Altimeter and Static System Tests and Inspections.

The Test Set is equipped with reference master instruments with appropriate
calibration cards. An electric pump (H MODEL) supplies the pressure and
vacuum to the reservoir tanks of the tester via a panel mounted selector
valve. Hand pumps are also provided for use when electrical power is not
accessibTe. Six metering valves control 211 pneumatic functiens, Ports are
provided for external pressure/vacuum sources, and for connactson to the
aircraft Pitot and Static systems.

56-101-00165 /168 /169 Rev. A Page 4 of 63
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3. SPECIFICATIONS

A. Physical Data

(1)
(2)
(3)
(4}

Height - 11.3 in. (28.7 cm).
Width - 20.0 in. {50.8 cm).
Oepth - 16.0 in. {40.6 cm).

Weight - 1811G Approximately 27 1bs. {12.2 kg).
- 1811H Approximately 36 1bs. {16.3 Kg).

B. Specifications

(1)

{2)

(3)

Instruments

fa) Aivgneed: See Table 1 on page 6.

(b) Vertical Speed Indicator: 0-6,000 ft/min.
{(c) Altimeter: See Table 1 on page 6.

Pumps

{a) Electric (H Model only)

- pressure: 15 psi (1imited internally).

- vacuum: 25 in. Hg.
{b) Hand pump pressure: 20 psi.

{c} Hand pump vacuum: 25 in. Hg.

Power [H Model)
{a) 115 VAC 60 Hz.
{(b) 115 VAC 400 Hz.

56-101-00165/168 /169 Rev. A
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There are twoe (2) basic model numbers: 18118 is for manual operation or in
conjunction with an external pressure or vacuum source. 18I11H has all the
features of the 18116 with the addition of an internal electrical pump to supply
vacuum or pressuyre. Both basic models are housed in a durable fibergTass case.
The three digit code following the basic number identifies the various master
indicator combinations which are available as per Table 2.

with electoric pump
1811H (Specty 115V 60 Hz
oR or 220¥ 50 Hz)

oR
181G L. || ‘ ]wlu'bufeiectrlcnuw

)|

I NONE '
ARSPEED INDHCATOR ALTWMETER, SENSITIVE,
1 | 650 KNOT RANGCE 1 1 3 ptr, 50,000 FET,
(S50 - 50 KNQTS} In Hg BARO SCALE
VERTICAL SPEED (CLIMB) BXIAL Dmmmncm_go"z e
2 rd INDICATOR 2000 ££/rnin 2 BQKRANGECALTO55K:
- RANGE N Hg BARD SCALE
VERTICAL SPEED (CLMB)
3 3 RDICATOR 3000 £t/ min 3
RANCE
) A_EUSPEED mc&m VERTICAL SPEED %ﬁ‘; ] gl.gc% SENSITIVE,
(60 - 420 KNOTS) RANGE i Hg BARO SCALE
5 $ 5 ?Lptr 35,000 FEETWE'
i WO/ M BARO SCALE
ARSPEED INDICATOR VERTICAL SPEED (CLIME) ALTIMETER, SENSITIVE,
6 | 250 KNOT RANGE 6 NDICATOR 6000 ft/rmin 6 | 3ptr, 50000 FEET,
{20 - 250 KNOTS) RANCE mb BARO SCALE
ALTIMETER, SENSITIVE,
7 7 7 | 3 ptr. 35,000 FEET,
Mt BARG SCALE
8 g B
g | seeciaL 3 SPECIAL g | seecaL

PART NUMBER VARIATIONS
Table 1

56-101-00165/ 168 /169 Rev. A Page 6 of 63
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PHYSICAL DESCRIPTION

A. Carrying Case

B.

(1) The case is of fiberglass comstruction with upper and Tower
sections.
(2) The lower section supports the panel assembly and houses the pump
{H MODEL)}.
(3) The upper section has sliding pin hinges for easy remeval and is
fitted with a storage shelf for the hose kit and manual.
Panel
The item callouts reference the item numbering in Figure 1. The terms
Pitot (pressure) and Static (vacuum) will appear throughout the text.
ITEM| PANEL DESCRIPTION FUNCTION
DESIGNATION
1 |EXTERNAL FITTING PORT FOR EXTERNAL PRESSURE
PRESSURE FEMALE BULKHD |SOURCE
2 |PRESSURE TANK |PRESSURE GAUGE[MONITOR AVAILABLE PRESSURE IN
(0 - 30 PSI) |THE PRESSURE RESERVOIR TAMK
3 |NONE AIRSPEED MONITOR PRESSURE DIFFERENTIAL
INDICATOR BETWEEN PRESS AND VAC PORTS
¢ |NONE DECAL PROVIDE INSTRUCTICNS FOR
PRE-TESTING TEST SET
5 [PRESSURE FITTING PORT FOR CONNECTING AIRCRAFT
PORT FEMALE BULKHD [PITOT SYSTEM
& |3 AMP SLO-BLO |FUSE HOLDER HOUSES TEST SET FUSE
(H MODEL}
7 |NOHE VERTICAL SPEED|MONITOR RATE OF CHANGE OF
INDICATOR YACUUM AT VAC PORT
PANEL CALLOUTS
Table 2

56-101-00165/168 /169 Rev. A
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FTEM| PANEL DESCRIPYION  |FUNCTION
DESTGNATION
8 |VERTICAL SPEED|CALIBRATION  |PROVIDES ERROR CORRECTION
ERROR CARD FOR THE VSI
9 |VERTICAL SPEED|METERING VALVE|PROVIDES ISGLATION AND/OR
CONTROL CONNECTION OF THE VSI
10 |INTERNAL PUMP |TOGGLE SWITCH |USED TO TURN INTERNAL PUMP
(H MODEL) ON OR OFF
11 |VACUUM PORT  |FITTING PORT FOR CONNECTING AIRCRAFT
FEMALE BULKHD |STATIC SYSTEM
12 |AIRSPEED CALIBRATION  |PROVIDES ERROR CORRECTION
IND. ERROR  |CARD FOR THE AIRSPEED INDICATOR
13 |HYSTERESIS  |CALIBRATION  [PROVIDES ALTIMETER
CARD HYSTERESIS DATA
14 |ALTIMETER CALIBRATION  |PROVIDES ERROR CORRECTION
ERROR CARD FOR THE ALTIMETER
15 |HONE ALTIMETER MONITORS PRESSURE ALTITUDE
AT THE VAC PORT
16 |POVER CORD  [ELECTRICAL  |USED YO CONNECT 115 VAC 60 HZ
(K MODEL} CONNECTOR OR 230 VAC 50 HZ 70 TESTER
17 |VACUUM TANK  [VACUUM GAUGE |MONITORS AVAILABLE VACHUUM
(0-30 IN. HG) |IN THE VACUUM RESERVOIR TANK
I8 |EXTERNAL FITTING PORT FOR EXTERMAL VACUUM
VACUUM FEMALE BULKHD |SOURCE
19 |VACUUM PUMP  [HAND OPERATED |PROVIDES VACUUM SOURCE
PISTON PUMP  |OF APPROXIMATELY 25 IN. HG

PANEL CALLOUTS
Table 2 {Cont.)

56-101-00165/168 /169 Rev. A Page 8 of 63
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ITEM| PANEL DESCRIPTION FUNCTION
DESIGNATION
20 |VACUUM CONTROL [METERING VALVE EEED 7O CONTROL THE YACUUM
RCE

21 |VACUUM VENT METERING VALVE|USED TO RELEASE VACUUM TO
AMBIENT ATMOSPHERE

22 |CROSSBLEED METERING VALVE(USED TO CONTROL THE PRESSURE
CONTROL DIFFERENCE BETWEEN THE PRESS
PORT AND VAC PORT

23 |PRESSURE VENT [METERING VALVE| USED TO RELEASE PRESSURE T0
AMBLENT ATMOSPHERE

24 |PRESSURE METERING VALVE|USED TO CONTROL THE PRESSURE
CONTROL SOURCE

25 |PRESSURE PUMP |HAND OPERATED [PROVIDES PRESSURE SOURCE
PISTON PUMP OF APPROXIMATELY 20 PSI

26 | INTERNAL PUMP |TWO POSITION |FOR SELECTING WHICH RESERVOIR
SELECTOR ROTARY VALVE |TANK TO SUPPLY OR REPLENISH
(H MODEL)

PANEL CALLOUTS
Table 2 (Cont.)

C. Hecse Assembly

(1) The Hose Assembly P/N 115-00056 is used for connecting the Test
Set to the Pitot /Static systems.

56-101-00165/168 /169 Rev. A Page 9 of 63
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OPERATION

1. GENERAL

A. Pneumatic Diagram

Figure 1 and 2 presents the pneumatic diagram of the lines and fittings
in the Test Set.

PRESSURE VAGUUM
FORT P

ORY
—S &
PRES @ VAG
TANK /S " e YANK
3
PRES GAGE g?, VAC GAUGE
® ®

PRES CROSSBLEED Vag
r—r«%ﬂim—q—@ﬂ.
‘ CONTROL, CONIROL

VENTED PRES VENT VAD VENT
PUG oo I %343) “am)
o K 1~ R

EXT PREZ
PORT

CHECK

b —gmeien|

I~
PRessure HD
FUMP

PNEUMATIC DIAGRAM {1811G)
Figure 1

56-101-00165/168 /169 Rev. A Page 11 of 63
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PRESSURE WAL
PORT PORT

e H e @ (e
TANK A fis TAHK
=3
(428
=
<
o~

PRES GAGE ﬁ

VAC GAUGE

E:':r.l'::l

0o
1

HAND

pegssuRe  —H-

PUP

(G

PNEUMATIC DIAGRAM (1811H)
Figure 2

B. Theory Of Operation

With the CROSSBLEED CONTROL and PRESSURE VENT valves closed, the PRESSURE
CONTROL valve will provide pressure from the PRESSURE TANK into the
system and cause an yndication in both the Test Set master airspeed and
the instrument or system being tested through the PRESS PORT connection.
Mith the CROSSBLEED CONTROL and VACUUM VENT valves closed, the VACUUM
CONTROL vaive will provide vacuum from the VACUUM TANK into the system
and cause an indication in the Test Set master altimeter and the
instrument or system being tested through the VAC PORT. The Test Set
master VSI will aiso react provided the VERTICAL SPEED valve is open.

The PRESSURE VENT and VACUUM VENT valves are used to equalize their
respective systems with ambient pressure.

56-101-00165/168 /169 Rev. A Page 12 of 63
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The CROSSBLEED CONTROL valve controls the pressure difference between the
pressure and vacuum Tines of the Test Set.

By operating the appropriate valves, controlled pressure/vacuum can be
established in the Pitot and or Static lines. These pressures appear as
readings on the master indicators of the Test Set.

By using the values listed on the calibration cards, the operator can
establish known correct pressure conditions with which to compare the
reading of the unit under test.

Use of EXTERNAL PRESSURE and EXTERNAL VACUUM ports the INTERNAL PUMP, or
the hand operated PRESSURE PUMP and VACUUM PUMP does not affect the
operation of the Test Set, since its controls are independent of the
sources. The Test Set is designed in such a manner as te allow the use
of any of the three sources in place of or in conjunction with each
other.

€. Precautions

(1) The user should become familiar with the Test Set as described in
the previous sections, and follow exactly the instructions in the
following sections of this manual. Also a sound knowledge of the
aircraft system to be tested and or calibrated is essential before
attempting any tests. The procedures described herein are
guidelines, and do not replace any specifications to the contrary
by either the airframe or instrument manufacturer. Particular
attention should be addressed to the following procedures to avoid
erroneols test results or damage to any of the aircraft or Test Set
instruments.

(2) A Test Set valve is closed by clockwise rotation and opened by
counter clockwise rotation.

CAUTION:. DO NOT USE UNNECESSARY FORCE TO CLOSE ANY VALVE. POSITIVE
STOP SPACERS HAVE REEN INSTALLED PERMITTING FIRM CLOSING
WITHOUT DAMAGING THE VALVE. EXCESSIVE FORCE CAN OVERCOME
THE KNOB SET SCREW RESULTING TN VALVE DAMAGE.

56-101-00165 /168 /169 Rev. A Page 13 of 63
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2. PRESSURE / VAGUUM SOURCE OPERATION

A. Using Hand Pumps

(1)
(2}

(3)

{4)
(5)

(6

Verify that the PRESSURE CONTROL is fully closed,

Alternately raise and lower the handle of the PRESSURE PUMP several
Limes.

The PRESSURE TANK gauge will indicate the pressure available for
testing. Approximately 15 psi are required for testing.

Verify that the VACUUM CONTROL valve is fully ¢losed.

Alternately raise and Tower the handle of the VACUUM PUMP several
timas.

The VACUUM TANK gauge will indicate the vacuum available for
testing. Approximateiy 20 in Hg. are required for testing.

B. Using An External Source

CAUTION: THE PRESSURE SOURCE SHOULD BE CLEAN, DRY, FILTERED AIR, OR

(1)
{2}

(3)
(%)

(3}
(6)

PREFERABLY DRY NITROGEN. THE PRESSURE SOURGE MUST NOT EXCEED
20 PSI.

Verify that the PRESSURE CONTROL valve is fully closed.

Remove the vented plug from EXTERMAL PRESSURE port and connect to
the proper pressure source. See CAUTION note above.

Raise the handle of the PRESSURE PUMP.

When the external pressure is applied, PRESSURE TANK gauge will
indicate the pressure available for testing. DO NOT EXCEED 2G PSI.

Verify that the VACUUM CONTROL valve is fully closed.

Remove the vented plug from EXTERNAL VACUUM Port and connect to a
suitable source of vacuum capable of at least 20 in. Hg. When the
external vacuum is applied, the YACUUM TANK gauge will indicate the
vacuum available for testing.

NOTE: The Barfield Model 2510-F Portable Pressure-Yacuum Pump will
provide suitable pressure and or vacuum when used as an
external source,

56-101-00165 /168 /169 Rev. A Page 14 of 63
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€. Using The Built In Electric Pump {H MODEL)

CAUTION: VERIFY THAT INTERNAL PUMP SWITCH IS IN THE OFF POSITION, AND
THAT PRESSURE CONTROL AND VACUUM CONTROL VALVES ARE FULLY
CLOSED.

NOTE: Although the internal pump is capable of continuous operation,
it should be used onTy as required to maintain sufficient pressure
or vacuum for the test being performed. Continuous pump operation
will cause a graduz] heat rise which can affect the accuracy of
the calibration as recorded on instrument correction cards.

{1} Connect the Test Set to 115 volt 60 Hz or 230 volt / 50 Hz supply,
as applicable using appropriate power cable.

(2) Set the INTERNAL PUMP SELECTOR valve to the PRESSURE position.

CAUTION: INTERNAL PUMP SELECTOR VALVE SHOULD ALWAYS BE IN EITHER
THE PRESSURE OR VACUUM POSITION. DO NOT OPERATE WITh THE
SELECTOR IN A "BETWEEN" POSITION (POINTED TOWARD THE
CROSSBLEED CONTROL) TO AVOID AS SEVERE OVERHEATING OF THE
PUMP.

{3) Set INTERNAL PUMP switch to ON. PRESSURE TANK gauge will indicate
the pressure avaiiable for testing. Approximately 15 psi are
required

NOTE: The pressure relief of the internal pump is set at 15 psi.

{4) Move the INTERNAL PUMP SELECTOR valve to the VACUUM position. The
VACUUM TANK gauge will indicate the vacuum available for testing.
Approximately 20 in Hg. are required.

HOTE: The INTERNAL PUMP SELECTOR valve may be changed from
PRESSURE to VACUUM or vice versa at any time to replenish
a tank supply pressures.

NQTE: Always verify PRESSURE CONTROL and VACUUM CONTROL valves
are fully closed before changing INTERNAL PUMP SELECTOR
valve,

NOTE: When the INTERNAL PUMP is switched OFF with either pressure

or vacuum established in the reservoir tanks, it may not
re-start when switched ON. Should this occur, momentarily
change INTERNAL PUMP SELECTOR valve to the opposite position
until the pump starts, then return te the desired operating
position.
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3. PREPARATION FOR TEST

A. Preliminary Setup

(1)

(2)
(3)
(4)

—n
on
—

B.

7.

Verify that all tester switches are OFF, that PRESSURE / VACUUM
contrel and VERTICAL SPEED valves, and are closed, and that
PRESSURE / VACUUM VENT and CROSSBLEED valves, and are open.

Note: Steps (2) thru (5) below apply to the H model only.
Set INTERNAL PUMP SELECTOR VALVE to pressure position.
Connect tester line cord to supply.

Turn INTERNAL PUMP SWITCH to on. Verify that the PRESSURE TANK
indicator reading increases to approximately 15 psi.

More INTERNAL PUMP SELECTOR VALVE to vacuum position. Verify that
the VACUUM TANK indicator reading to increases approximately 20 in

Hg.

Note: The INTERNAL PUMP SELECTOR VALVE can be moved to the
PRESSURE or VACUUM positions at any time to replenish the
vacuum and / or pressure tanks, provided that PRESSURE /
VACUUM CONTROL VALVES and are closed. Leave this valve in
either position to avoid overheat of the pump that occurs
when the valve is in-between positions.

If enternal vacuum/pressure source are required, refer to section
for instructions.

Set ALTIMETER setting to 29.92 in Hg.
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4. TESTER LEAK CHECKS

A. Pitot

1. Close CROSSBLEED and PRESSURE VENT valves fully and check INTERNAL
PUMP SELECTOR switch is in PRESSURE position.

2. Connect hose that is going to be used for testing to the PRESSURE
PCRT and cap the other end. Verify that connections are tight and
use teflon tape to prevent leaks.

3. Verify that PRESSURE TANK indicator reads approximately 15 psi.
Use manual or electric pumps (H Model) as necessary.

4. Open PRESSURE CONTROL VALVE slowly and observe tester AYRSPEED
indicator shews increasing airspeed. When indicator reads
approximately 400 KTS, close PRESSURE CONTROL VALVE.

5. Observe tester AIRSPEED indicator for one minute. Verify that
indicated airspeed does not decrease, more than 2 knots.

6. Slowly open PRESSURE VENT valve AIRSPEED ‘indicator will show
decreasing airspeed. Allow airspeed to bleed off until AIRSPEED
indicator reads 20-40 knots, then close PRESSURE VENT valve.

7. Open CROSSBLEED valve fully.

B. Static

1. Connect hose that is gaing to be used for testing to the VACUUM port
and cap the other end. Verify that connections are tight and use
teflon tape to prevent leaks.

2. Verify CROSSBLEED valve is fully open and that VACUUM TANK pressure
indicator reads at least 20 in Hg. INTERNAL PUMP SELECTOR switch
should be set to VACUUM position (H Model).

3. Verify that PRESSURE CONTROL, PRESSURE VENT, and YACUUM VENT valves
are closed and open VERTICAL SPEED vaive fully.

4. Slowly open VACUUM CONTROL valve while observing VERTICAL SPEED
indicator. Maintain approximately 4000 FPM rate of change until
tester ALTIMETER indicates approximately 20000 ft., then close
VACUUM CONTROL valve. Adjust VACUUM CONTROL valve as required to
maintain c1imb rate.
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5. Observe ALTIMETER and check that altitude dces not change by more
than 100 ft. after one minute.

6. Slowly open PRESSURE VENT valve, Observe VERTICAL SPEED indicator
to maintain approximately 4000 FPM rale of change until ALTIMETER
indicates approximately field elevation and VERTICAL SPEED indicatar
reads 0. Adjust PRESSURE VENT valve as required to maintain this
rate.

7. Close VERTICAL SPEED valve and open VACUUM VENT valve.
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5. STATIC SYSTEM TESTS

A. Preliminary Setup

5.
6.

B. Test
(1)

Varify that tester has been Teaks checked, and preparation for tests
instructions are completed before proceeding.

Remove cap from aircraft end of static hose and connect applicable
static port adapter. Seal connection with teflon tape.

Connect static port adapter to zir¢raft per maintenace manual
instructions.

Mote: Some aircraft have more than one static port associated with
3 given static system. Make sure that other ports in the
system being tested are sealed before proceeding.

varify that EXTERNAL VACUUM port is vented uniess externai vacuum
source is used. Refer to section 2.A  for instructions on how ta
use external vacuum source or hand pumps. If internal pumps are used
{(H Model only), keep INTERHAL PUMP SELECYOR switch in vacuum
position.

Open CROSSBLEED vaive and VERTICAL SPEED valve fully.
Verify that VACUUM VENT valve and PRESSURE VENT valve are closed.

If desired altitude is below field elevation, open slowly the
PRESSURE CONTROL valve until desired altitude is indicated by the
tester ALTIMETER. If desired altitude is above field elevation, use
the VACUUM CONTROL valve instead of the PRESSURE CONTRCL valve.

CAUTION: Watch for negative airspeed indications and be very
careful while approching -1000 ft. pressure altitude.
Severe damage to tester and cockpit instruments may
result from excessive rates of change of aititude /
airspeed.
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Note: Meonitor the tester VERTICAL SPEED INDICATCR while adjusting
aither the PRESSURE or YACUUM CONTROL valves. Do not exceed
a rate equivalent to 2/3 of the maximum rate displayed on
the aircraft vertical airspeed indicator.

ote: If overshoot occurs, adjust sTightly the PRESSURE / VACUUM
CONTROL and PRESSURE VENT valve until desired altitude is
achieved.

Mote: Use tester Altimeter Caiibration Chart where exact altitudes
are required.

Mote: Tap testeraltimeter periodically to aveid fricton ervors.

For leak tests on the aircrafi, set desirved altitude per step (1)
above, and then close applicable control valve. Perform leak check
as specified in the aircraft maintenance manual; if there are no
specificatons, wait 2 minutes after closing taster contrel valve
and verify that indicated altitude does not change by more than 100
ft. in one minute.

For altimeter and YSI calibration checks, set desired altitude per
step (1) above, being careful not to overshoot desired settings.
Use calibration chart to correct tester instrument indicators.

To return static system to ambient, c¢lose VACUUM CONTROL vaive
and open slowly the PRESSURE YENT valve, monitoring the VERTICAL
SPEED indicator to insure that a rate eguivalent to 2/3 of the
maximum rate displayed on the aircraft vertical speed indicator is
not exceeded .

Wnen fieid eievation aititude is reached, VERTICAL SPEED indicator
will read zero. Open the VACUUM VENT valve and close the YERTICAL
SPEED vaive fully.
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&. PITOT SYSTEM TESTS

A. Prelinary Setup

(1)

(2)

(3)

(4)

(5)
(6)

B. Test
()

(2)

Verify that tester has been leak checked and preparation for test
instructions are ¢ompleted before proceding.

Remove cap from aircraft end of Pitot hose and connect applicable
pitot tube adapter. Seal connections with teflon tape.

Connect pitot tube adapter to aircraft per maintenance manual
instructions.

Note: Make sure that pitof tube adapter connection is praoperly
sealed before proceeding.

Verify EXTERNAL PRESSURE port is vented unless external pressure
source is used. Refer to section Z.A for instructicns on how to use
external pressure source or hand pumps. If internal pumps are used
{H Model)1eave INTERNAL PUMP SELECTOR switch in PRESSURE position.

Close CROSSBLEED vaive (14) fully.

Yerify that PRESSURE VENT valve is closed and VACUUM VENY valve
is fully open.

Open sTowly the PRESSURE CONTROL valve until desired airspeed is
indicatad in the tester AIRSPEED indicator.

Note: If overshoot occurs, open s1ightly the PRESSURE CONTROL VENT
valve and until desired airspeed is achived.

Note: Use tester Aivspeed Calibration Chart when exact airspesds
are required.

Note: Tap airspeed indicatoron tester periodically to avoid
potential friction errors.

For leak tests on the aircraft, set desired airspeed per step (1)
above, and then close PRESSURE CONTROL valve. Perform leak check
as specified in the aircraft maintenance manual; if there are no
specifications, wait 2 minutes after closing the PRESSURE CONTROL
valve; and verify that indicated airspeed does not change more than
2 knots,
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{3) For airspeed calibration checks, set desired airspeed per step (1)
ahove. Use calibration charts to correct tester instrument
indications

(4) To return Pitot system to ambient, close PRESSURE CONTROL valve
and open slowly the PRESSURE VENT valve until tester AIRSPEED
INDICATOR reads less than 40 knots.

{5) Open CROSSBLEED valve fully.
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7. COMBINED PITOT f STATIC SYSTEM TESTS

A. Preliminary Setup

(1)

(2)

(3)

(4)

(5)

(6)
(7}

B. Test
{1)

(2)

Verify that tester has been leak checked and preparation for test
instructions have been completed before proceding.

Remove caps from pitet and static hoses, and connect appiicable
adapters.

Connect pitot adapter to aircraft pitot tube per maintenance manual
instructions. Verify that connections are properly sealed with
tefion tape.

Connect static adapter to aircraft static port per maintenance
manual instructions.

Note: Some aircraft have more than cne static port associated with
a given system. Make sure that connection are properly
sealed, and that other parts associated with the system are
sealed with tape before proceding.

Yerify CROSSBLEED valve is fully open; and that PRESSURE CONTROL,
VACUUM CONTROL, PRESSURE VENT, and VACUUM VENT valves are closed.

Set INTERNAL PUMP SELECTOR switch to vacuum. (H Model only}
Verify that VERTICAL SPEED valve is fully open.

STowly open VACUUM CONTROL valve while cbserving the VERTICAL
SPEED indicator and maintain 2 rate equivalent te 2/3 of the
aircraft Vertical Speed Indicator maximum reading until desired
altitude is achived. Adjust VACUUM CONTROL and PRESSURE VENT valve
as requived to maintain rate of climb and set desired ajtitude,
then close both valves.

Close CROSSBLEED wvalve fuliy.
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(3) Open slowly the PRESSURE CONTROL valve and observe the AIRSPEED
INDICATOR shows increase in reading. When desired airspeed is
achieved, c¢lose the PRESSURE CONTROL valve. If avershoot occurs,
close the PRESSURE CONTROL valve, and slightly open the CROSSBLEED
valve to equaiize the pressures. When desired airspeed is achived,
close the CROSSBLEED valve.

Note: The altitude displayed on the tester ALTIMETER may drop
sTightly after the CROSSBLEED valve is opened. It may be
necessary te adjust simutaneously the CROSSSLEED and
PRESSURE / VACUUM control valves to achive the desired
altitude / airspeed combination.

(4) Perform tests as specified in the air¢raft maintenance manual.

(5) After tests are completed, slowly open the CROSSBLEED valve to its
full open position. After AIRSPEED indicator shows airspeed less
than 50 KTS, open slowly the PRESSURE VENT valve to bring the
system back to ambient pressure.

Note: Do not exceed rate equivalent to 2/3 of maximum indication
on the aircraft rate of c¢limb indicator.

{6) After field elevation altitude is reached, VERTICAL SPEED indicator

will read zero. Open YACUUM VENT valve and close the VERTICAL
SPEED valve fully.
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8. MACHMETER TEST

Note: Test Timited by Test Set Airspeed range.

A. Test Procedure

Refer to Table 1 and establish respective altitude and airspeed
combinations by the following procedures as described in 3ection 7.

AIRSPEED (IN KNOTS) (§§g§7§§gg)

ALTITUDE MACH NO.

(IN FEET) =30 .60 .70 .95 g0 -82 .85 ,9p
10K 277 334 391 420  4e0 e
15K 247 298 350 375 403 414 429 —a-
20K - 228 275 324 348 373 383 398 424
25K 205 243 292 315 339 347 361 384
29K 188 228 289 239 313 318 332 334
33K 172 207 246 265 235 292 304 324
37K 157 190 224 242 259 267 278 297
41K a2 173 204 220 237 243 253 277
45K T 137 186 200 218 2o 231 246
49K Tt 43 169 183 196 209 210 225
51X Tt 16l 174 187 193 o1 214

AIRSPEED (IN KNOTS)
VERSUS MACH NUMBER
MACHMETER TEST TABLE

Table 1
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9. ENGINE PRESSURE RATIO (EPR) TEST

Note: Test Timited by Test Set Airspeed range.

A. Test Procedurs
(1) Connect PRESSURE PORT to Pt7 (Hi) port of E.P.R. to be testaed.
(2) Connect VACUUM PORT to Pt2 (Lo) port of E.P.R. %o be tested.

(3) Refar to Table 2 and establish respective altitude and airspeed
combinations by following procedures as described in Sectien 7.

NG ATRSPRED ALTITUDE
PRESS (ZNOTS) (FEER)

RATIO Pe7 (i) Ft2 {La}
PORAT PORT
3.4 £50 25,870
3.4 544 35,000
3.0 650 21,650
f 3.0 504 35,000
2.5 |  6s0 14,690
2.5 534 25,870
2.5 144 35,000
2.0 650 4,210
2.0 500 20,000
2.0 369 35,000
1.5 478 5,000
1.5 265 20,000

1.5 265 ; 35,000 |

ENGINE PRESSURE RATIO TEST TABLE
Table 2
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I10. MANIFOLD PRESSURE GAUGE TEST

A. Test Procedure

Plug or Cap PRESSURE PORT.

(1)
(2)
(3)

(4)
(5)
(6)

Connect VACUUM PORT to manifold gauge to be tested.

Close all Test Set valves then open CROSSBLEED CONTROL fully and

Teave open for the remainder of this procedure.

Verify that ALTIMETER is set at 29.92 IN (1013.3 mb).

Operate VACUUM PUMP (H)} and PRESSURE PUMP as required.

Refer to Tabie 3 for respective altitude and In. Hg. manifold

pressure readings.

MANTFOLD MTITJUDE

PRESS. {FEET)
INCHES OF MERCURY

3L -935
39 - 75
29 +360
34 1,825
27 2,815
26 3,835
25 4,850
20 10,730
15 17,305
10 27,375

MANIFOLD PRESSURE VERSUS ALTITUDE

56-101-00165/168 /169 Rev. A
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(7} Gradually open PRESSURE CONTROL for test peints below field
elevation and VACUUM CONTROL for test points above field elevation.

{8) To return system to ambient, c¢lose PRESSURE and VACUUM CONTROL
and bleed system with PRESSURE VENT valve.
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11. PRESSURE TESTS

NOTE: The following provides tests in the vange of 0-12 psi, 0-25 in. Hg,
or 1-340 in. H0.

A. Test Procedure

Refer to Table 4.

{1)

(2)

(3)
(4}

(5)

Connect PRESSURE PORT to pressure unit to be tested. {VACUUM PORT
is not used).

Close all valves, then open VACUUM VENT valve fully and leave open
for the remainder of this procedure.

Develop pressure as required for tests to be perfermed.

Gradually open PRESSURE CONTROL valve to establish desired reading
on airspeed for equivalent pressure in Table I,

To Tower airspeed reading or te return to ambient, gradually open
PRESSURE VENT valve.
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12. VACUUM TESTS

NOTE: The following provides tests in the vange of 0-12 psi, 0-25 in. Hg
or 1-340 in. HiC.

A. Test Procedura

Refer to Table 4.

(1)
(2)
(3)
(4}

(5)

Connect VACUUM PORT to vacuum unit to be tested. (PRESSURE PORT is
not used.)

Close all valves, then open PRESSURE VENT valve fully and leave
open for the remainder of this procedure.

Deveiop vacuum as required for tests to be performed.

Gradually open VACUUM CONTROL valve to establish airspeed equi-
va1enﬁ§ for desired reading on airspeed for equivalent vacuum in
Table 1.

To lower, airspeed reading or to return to ambient, graduzlly open
VACUUM YENT valve.
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s NS PCNDE ATNSPEED ho ol s FORDS ATRSPPED
IR MERCIEY 8. TN, RRITS) WRTER MORY  90. IN. (oS
———— — —— —
1.000 0.073 0.036 9 55.416  4.072 2.000 285
2.000  0.146 0.072 55 65.045 5,000 2466 gl
3.000 0.220 0,308 (] ' 81,654  6.000 2.547 M2
.00 0.2%4 0.1244 ™ §3.12¢  6.108 3,000 55
5.200 0.267 0.180 87. 95.262  7.040 3.438 368
6.000 0441 0.216 % 108.B72  B.00Q 3.929 391
7.000  D.514. 0.252 103 1032 3.144 4.000 398
8.000  0.587 0.289 0 122421 9.000 £.420 13
5000 0.56L 0.325 117 136.090  10.000 4.912 433

4 10.000 0.7%4 0.36 o] 138.540  10.180 5.600 437
12.000 0.882 0.423 135 163.308 12.000 5.954 470
13.6a9 1.000 0.481 144 166.248 12.21% 6.000 a4
la.to0 .o 0.505 144 190.526  14.000 6.276 504
1.6.000 1.175 a.577 155 193,955 1422 7.000 508
18.000 1.322 ., 0.649 185 717,740 16.000 7.859 534
20,000 1.468 0.7, 1M 21.563  16.288 8.000 528
2% 000 1-B3§ 0.501 14 244,562 18,000 3.841 561
27.218 2.000 0982 203 249371 2N 5.000 565
27307 2.0%6 1.000 204 272.186  20.000 5.823 527
.00 2.202 1.paz, 0y 7079 20360 10.000 s9
::s.ooo 2.570 1.262 29 299.398  22.000  10.206 611
40,000 2.837 1.3 244 304.77  72.39%6  11.000 a5
40.827 2,000 L.473 245 326.616 24,000 11.788 633
45.900 3,304 163 -} 332495 2442 12.000 638
50.000 2.671 1.803 m | mezs .00 12,27 (I
54.436 4.000 1.565 28

AIRSPEED EQUIVALENT (KNOTS) FOR DIFFERENTIAL

56-101-00165/168 /169 Rev. A
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13. SHUTDCWN PROCEDURES

A. Test Set
{1} Open VACUUM VENT, CROSSBLEED and, PRESSURE VENT valves fully.

{2) %}csa PRESSURE CONTROL, VACUUM CONTROL, and YERTICAL SPEED valves
ully.

(3) Turn 211 tester switchs to OFF (H Model), disconnect aircraft hose
and cap the PITOT and STATIC ports of the test set.

B. Aijrcraft

{1} Remove 211 adapters and sealing tapes from aircraft pitot / static
ports.

f2) Install applicable cover and strumitis requived by the aircraft
maintenance manual.
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SHIPPING

1. BRECENING

Ne special unpacking procedures are necessary. It is recommended that the
factory shipping container and packing materials be retained should it
become necessary, for any reason to veship the Test Set.

It is also recommended that the Test Set be carefully inspected for damage.
If damaged, immediately notify the carrier and the manufacturer.

2. SHIPPING

It is of the utmost importance that the PRESSURE VENT, CROSSBLEED CONTROL
and VACUUM VENT valves be fully opened for shipping. Al7 other valves should
be closed. If the Test Set is not configured in this fashion damage to the
instruments may resuit. Also insure that no loose items such as Fittings or
tools are left inside the Test Set which could prove harmful in shipping.
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STORAGE

1. PROCEDURE

A. Insurg PRESSURE TANK and VACUUM TANK are at ambient.

B. Insure PRESSURE VENT, VACUUM VENT and CROSSBLEED CONTROL valves are fully
open.

C. Insure PRESSURE CONTROL, VACUUM CONTROL and VERTICAL SPEED valves are
closed.

D. Piace a four ounce bag of desiccant inside the case.
E. Close and 1atch the 1id.

F. Store in a cool dry place.
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SERVICIN

1. PERIODIC INSPECTICN

The following maintenance and Tubrication attention should be performed
during the following inspection periods.

PERICD REQUIRED INSPECTION

EACH USE |LEAKAGE TEST: SECTION 1-2 PROCEDURE 4.
INTERNAL PUMP (H MODEL): SECTION 1-2 PROCEDURE 3.

6 MONTHS |[CHECK ALTIMETER FOR SCALE ERROR AND

HYSTERESIS AT ROOM TEMPERATURE PER SECTION

2-1 PROCEDURE 3, CHECK ATRSPEED FOR SCALE ERROR

AT ROOM TEMPERATURE PER SECTION 2-1 PROCEDURE 4.
CHECK VERTICAL SPEED INDICATOR PER SECTION 2-1
PROCEDURE 3. REWRITE CALIBRATION CARDS AS REQUIRED

NOTE: IF TEST SET IS TO BE USED FOR COMPLIANCE WITH F.A.R.
81.171 AND PART 43, APPENDIX E, "ALTIMETER SYSTEM
TESTS AND INSPECTIONS," REFER TO F.A.A. ADVISCRY
CIRCULAR AL 43-203B (OR SUBSEQUENT) FOR APPROYED
INSPECTION INTERVALS AND PROCEDURES.

12 MONTHS ALL OF THE PRECEDING PLUS: CHECK PRESSURE AND
VACUUM GAUGES FOR ACCURACY AND FRICTION.
EXITHER GAUGE ACCURACY IS 3% OF SCALE RANGE
FOR UPPER AND LOWER THIRD, 2% FOR THE CENTER
THIRD. FRICTION TOLERANCE IS ONE SCALE
DIVISION. CHECK YACUUM AND PRESSURE HAND
PUMPS FOR LEAKAGE AND CAPACITY.

REQUIRED PERIODIC INSPECTION
Table 1
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2. INSTRUMENT RECERTIFICATION

Make certain that instrument correction cards are revised as required and
that calibration dates for recertification periods are recorded.

Calibration cards are based on tasts performed with instruments mounted
yertically (face up) and at a temperature of 75°F {25°C). Change of attitude
of more than 30° from level and or a temperature difference of more than 15°F
(9°C) may effect the precise calibration accuracy.
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APPENDIX

BARFIELD INC. ENGINEERING SPECIFICATIONS

Note: For information on compliance with FAR 91-411, refer to Barfield document,
60-101-00150.

SECTION 1: ALTIMETER

SECTION 2: AIRSPEED INDICATOR

SECTION 3: VERTICAL SPEED INDICATOR
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SECTION 1. ALTIMETER

The following engineering specification (Document No 23-338-00001, dated 7/24/91) details
the performance requirements of the pressure sensitive altimeters used by Barfield, Inc. to
manufacture ground support test equipment.
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------ ENGINEERING SPECIFICATION - - - - - -

Barfield Instrument Corp.
Title: Altimeter, Ground Support Equipment 4101 N.W. 29 Street
Miami, FL. 33142
DRAWING NO: 23-338-00001 Page 1 of 5

REV DATE COMMENT

A 12/19/89|| Initial Release
B 07/24/91| Addition of Dual Baro 35k & 50k Ft United Altimeter,
P/N 59TD & 5934AD-1 respectively

JUN 141999

THIS DOCUMENT IS PROPRIETARY INFORMATION OF
BARFIELD, INC. IS PROTECTED BY COPYRIGHT, AND
SHALL NOT BE DISCLOSED TO ANY PERSON OR
PARTY WITHOUT THE EXPRESS WRITTEN CONSENT
OF THE PROPRIETOR. THIS NOTICE MUST BE MARKED
ON ALL PARTIAL AND FULL REPRODUCTIONS.

il

DRAWN: (77

CHECKED: T, Azmnas || APPROVED: ZJ:’—P 8/efr;
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BARFIELD INC
FOR REFERENCE ONLY
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ENGINEERING SPECIFICATION

Title: Altimeter, Minimum Use Specification

Barfield Instrument Corp.
4101 N.W. 29 Street

FOR REFERENCE ONLY

Miami, FL. 33142

DRAWING NO: 23-338-00001 Page 2 of 5

Purpose:

To specify performance requirements for Pressure Sensitive Altimeters
for use in B.I.C. manufactured ground support test equipment.

Scope: _

This PRODUCT STANDARD SPECIFICATION covers two basic types of
instruments as follows:

TYPE I - Range 35,000 ft. Barometric Pressure. Scale range at least 28.1 - 30.99
inchas of Mercury (946-1049 millibars). May include markers working
in conjunction with the Barometric Pressure Scale to indicate pressure
- altitude.

TYPE II - Range 50,000 ft. Barometric Pressure. Scale range at least 28.1 -
30.99 inches of Mercury (946-1049 millibars). include markers
working in conjunction with Barometric Pressure Scale to indicate
pressure - altitude.

d :
A1l units regardless of origin of manufacture are to be identified by
B.I.C. assigned part numbers as follows:
B.I.C. P/N FG. P/N TYPE NO. RANGE
124-00001 UNITED 5950 I1 50,000 FT
KOLLSMAN 671, 1845 '
AEROSONIC | 101750-01710

in.Hg Baro 101735-01710

124-00002 KOLLSMAN D22061 II 55,000 FT-

in.Hg Baro

124-00003 AEROSONIC | 101735-01495 * II 50,000 FT

Dual Baro IEEEED 431

124-00004 UNITED 5934A-1 I 35,000 FT
UNITED 5934PA-1

in.Hg Baro AEROSONIC | 101735-01455

124-00005 UNITED 5934PAD-1 I 35,000 FT
AEROSONIC | 101735-01495

Dual Baro UL ERY

in.Hg/mb

124-00006 KOLLSMAN 671 . II 50,000 FT
AEROSONIC | 101735-01455

mb Baro UNITED 5950
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5.1

5.2

ENGINEERING SPECIFICATION

Title: Altimeter, Minimum Use Specification

Barfield Instrument Corp.
4101 N.W. 29 Street

Miami, FL. 33142
DRAWING NO: 23-338-00001 Page 3 of 5
B.I.C. P/N FG. P/N TYPE NO. RANGE
124-00007 UNITED 5934AM-1 I 35,000 FT
UNITED 5934PAM-1
KOLLSMAN 671CP
mb Baro AEROSONIC | 101735-01455
124-00008 UNITED 5950 50,000 FT
- AEROSONIC | 101735-01455 * I1 - (OXYGEN ONLY)
| SNERES E .

Note: "*" {ndicates service only, not available.4.

Per

Test Conditions:
Unless otherwise specified, all tests shall be made with the instrument

mounted in the horizontal (Face UP) position.

A1l units are required to meet the following performance requirements
before installation in any ground support test equipment.

A pressure equivalent to 18,000 ft. within the case shall not result
in leakage exceeding 20 ft ( 100 ft when installed in Test Set ) per
minute. ,

The instrument shall be tested for friction at varied readings of the
scale. The instrument shall be subjected to a steady rate of decreasing
pressure equivalent to about 750 ft per minute. The change in reading
of the pointers due to vibrating the instrument at each of the altitudes
specified in table-1 is to be recorded as friction and shall not exceed
the tolerances listed.

ALTITUDE | TOLERANCE
(FEET) (FEET %)
1,000 70
2,000 70

© 3,000 70

5,000 80
10,000 90
15,000 100
20,000 125
25,000 150
30,000 175
35,000 200
40,000 250
50,000 400

able-1 F ON
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ENGINEERING SPECIFICATION

Title: Altimeter, Minimum Use Specification

Barfield Instrument Corp.
4101 N.W. 29 Street
Miami, FL. 33142

DRAWING NO: 23-338-00001

Page 4 of 5

5.3

Hysteresis:

Not more than 15 minutes after the altimeter has been first subjected
to the pressure corresponding to the upper 1imit of the scale (ref.
table-2 or 3 as applicable ), test point -2- ,the pressure shall be
increased at a rate corresponding to a decrease in altitude of
approximately 3,000 feet per minute until the pressure corresponding
to test point -3- is reached. Within 10 seconds the instrument shall
indicate within 100 feet of the test reading. The altimeter shall
remain at this pressure for at lTeast 5 minutes but not more than 15
minutes before the test reading is taken. After the reading has been
taken, the pressure shall be-further-increased at the-above rate until
the pressure corresponding to test point -4- is reached. The altimeter
shall remain at this pressure for at lest one minute but not more than
10 minutes before the test reading is taken. After the reading has been
taken, the pressure shall be further increased at the above rate until
atmospheric pressure is reached. The reading of the altimeter at either
of the two test points shall not differ from the reading of the
altimeter for the corresponding altitude in the scale error test by more
than the tolerance specified in the corresponding table. For a TYPE-I
instrument use Table-2, TYPE-II use Table-3.

TEST
POINT

ELEVATION

(FEET)

TIME
Min/Max

TIME | ALLOWABLE ELEVATION ALLOWABLE
Min/Max| ERROR (FT) (FEET) ERROR (FT)

TEST
POINT

0
35,000
18,000
14,000

o= s 1 0 n g s
--/15 50,000 | --/15 S
5/15 25,000 5/15 | 150 (100}
1/10 20,000 1/10 | 150 (100}

70
70

s WN

0

>l & W N

-/5 50 * 0 -/5 60 ( 50}

TABLE 2 HYSTERESIS /

- TYPE-I TABLE 3 HYSTERESIS - TYPE -II

Note: a) * Test point 5 1s the "After Effect" specification.
b) The values in Table-3 enclosed in "¥¥§" are applicable against the
124-00002 instrument.
5.4 After Effect

Not more than 5 minutes after the compietion of the hysteresis test,
the pointers shall have returned to their original reading, corrected
for any change in atmospheric pressure to within the tolerance
specified by test point -5- in the corresponding table. For a TYPE-I
instrument use Table-2, TYPE-II use Table-3.

BARFIELD INC
FOR REFERENCE ONLY
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------ ENGINEERING SPECIFICATION - - - - - -

Barfield Instrument Corp.

Title: Altimeter, Minimum Use Specification 4101 N.W. 29 Street
Miami, FL. 33142
DRAWING NO: 23-338-00001 Page 5 of 5
5.5 Scale Error:
For a period of not less than twelve hours prior to this test the
altimeter shall not have been operated at pressures other than ambient.
The barometric scale shall be set at 29.92 inches of mercury and the
scale error recorded. Without changing the baro setting, the altimeter
shall be subject successively to the pressure specified in Table-4.
The reduction in pressure shall be made at a rate not 1n excess of
20,000 feet per minute to within approximately 2,000 feet of the test
point. The test point shall be approached at a rate compatible with the
test equipment.  The altimeter shall remain at the pressure
“corresponding to each test point for at least 1 minute but no more than
10 minutes before a reading is taken. The error at all test points
shall not exceed the tolerances specified in Table-4 or Table-5 as
applicable.
ALTITUDE ALTIMETER ALTITUDE ALTIMETER
(FEET) ERROR t (FEET) ERROR t
-1,000 40 - -1,000 20
0 40 ] 20
500 .40 500 20
1,000 40 1,000 20
1,500 50 1,500 25
2,000 60 2,000 30
3,000 60 3,000 30
4,000 70 4,000 35
6,000 80 6,000 40
8,000 120 8,000 60
10,000 160 10,000 80
12,000 200 12,000 90
14,000 225 14,000 100
16,000 240 16,000 110
18,000 275 18,000 120
20,000 300 20,000 130
22,000 340 22,000 140
25,000 375 25,000 155
30,000 450 30,000 180
35,000 525 35,000 205
40,000 600 40,000 230
45,000 675 45,000 255
50,000 750 50,000 280
55,000 600
Table-4 Scale Error Table-5 Scale Error
Note: Table-4 Applicable against: 124-00001, 124-00003, 124-00004, 124-00005, 124-
00006, 124-00007, 124-00008
Table-5 Applicable against: 124-00002

BARFIELD INC
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a Sabena technics company

TAT GROUP

1811G/H INSTRUCTION MANUAL

SECTION 2. AIRSPEED INDICATOR

The following engineering specification (Barfield Document No. 23-336-A0025, dated
1/8/90) details the performance requirements of the pitot static pressure type airspeed
indicators used by Barfield, Inc. to manufacture ground support test equipment.
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------ ENGINEERING SPECIFICATION - - - - - -

Barfield Instrument Corp.
4101 N.W. 29 Street
Miami, FL. 33142

Title: Airspeed, Ground Support Equipment

DRAWING NO: 23-336-A0025

Page 1 of 5

REV DATE COMMENT
A 01/08/90(| Initial Release

JUN 141999

THIS DOCUMENT 1S PROPRIETARY INFORMATION OF
BARFIELD, INC. IS PROTECTED BY COPYRIGHT, AND
SHALL NOT BE DISCLOSED TO ANY PERSON OR
PARTY WITHOUT THE EXPRESS WRITTEN CONSENT
OF THE PROPRIETOR. THIS NOTICE MUST BE MARKED
. ON ALL PARTIAL AND FULL REPRODUCTIONS.

]
DRANN: 2 £ | cHeckep: %M_AMOVEW 4 7%'3/:1]@
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5.1

5.2

ENGINEERING SPECIFICATION

Title: Airspeed, Ground Support Equipment

Barfield Instrument Corp.
4101 N.W. 29 Street
Miami, FL. 33142

DRAWING NO: 23-336-A0025

Page 2 of 5

Purpose:
To specify performance requirements for Pitot Static Pressure Type of
Airspeed Indicators for use in B.I.C. Manufactured ground support test
equipment.
Scope:
This Product STANDARD SPECIFICATION covers two (2) basic types of
airspeed indicators with indication range essentially as follows:
TYPEI - 1 Revolution
TYPE II - 7 Revolutions
Identification: , '
A1l units regardless of origin of manufacture are to be identified by
B.I.C. assigned part numbers as follows:
B.I.C. P/N MFG. P/N TYPE NO. RANGE
336-00001R 1432 IT 50 - 650 Knots
336-00001 S65KS I1 50 - 650 Knots
336-00004 8040 ] 60 - 420 Knots
336-00005 8025B.477 1 40 - 200 Knots
336-00006 S25KAW I 20 - 250 Knots
Unless otherwise specified, all tests shall be made with the instrument
mounted in the horizontal (Face UP) position.
i :
A1l units are required to meet the following performance requirements
before installation in any ground support test equipment.
friction:
The instrument shall be tested for friction at approximately four
essentially equal scale intervals. The pressure shall be brought up
to the desired reading and then held constant while two readings are
taken. The first reading being taken before the instrument is vibrated,
and the second one after the instrument is vibrated. The difference
between any two readings shall not exceed any of the tolerences listed
in the calibration specifications.
Leak:

With both the pitot pressure and static pressure connections
simultaneously evacuated to 15 inches of Mercury, the leakage shall not
cau?edmore than 0.4 inch of mercury pressure drop during a 10 second
period. ’

BARFIELD INC
FOR REFERENCE ONLY
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------ ENGINEERING SPECIFICATION - - - - - -

Barfield Instrument Corp.
Title: Airspeed, Ground Support Equipment 4101 N.W. 29 Street
Miami, FL. 33142
DRAWING NO: 23-336-A0025 Page 3 of 5
5.3 i

With pressure applied, sufficient to give half scale deflection, the
instrument shall be subjected to vibrations of all frequencies within
the appropriate ranges specified.

5.4 Pointer Position:
The position of the pointer without any pressure applied shall rest on
the lowest airspeed on the dial with the exception of P/N’s 336-
00001,336-00001R and 336-00004. The 336-00001 & ..1R units pointer
should rest between 15-45 knots. The 336-00004 unit pointer position
should rest at 350° + 5°.0 position; (12 o’clock being the 360°
position.)

All unit; shall be tested to the following specifications.
6.1 P/N 336-0000]&1R

READING TOLERANCE READING TOLERANCE
50 t 5.0 220 t 4.0
60 t 3.0 240 t 4.0
70 t 3.0 260 t 4.0
80 t 3.0 280 t 4.0
90 t 3.0 300 t 4.0

100 t 3.0 320 t 4.0

110 t 3.0 340 t 4.0

120 t 3.0 360 t 5.0

130 t 3.0 380 t 5.0
140 t 3.0 400 t 5.0
150 t 3.5 450 t 5.0
160 t 3.5 500 t 5.0
170 t 3.5 550 t 5.0

180 t 4.0 600 t 5.0

190 t 4.0 650 t 5.0

200 t 4.0 700 £ 5.0

BARFIELD INC
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------ ENGINEERING SPECIFICATION - - - - - -

| Barfield Instrument Corp.
Title: Airspeed, Ground Support Equipment 4101 N.W. 29 Street
Miami, FL. 33142
DRAWING NO: 23-336-A0025 Page 4 of 5
6.2 P/N 336-00004
READING TOLERANCE READING TOLERANCE
60 Knots t 3.0 180 t 4.0
70 t 3.0 190 t 4.0
80 t 3.0 200 t 5.0
90 t 3.0 220 t 5.0
100 t 3.0 240 t5.0
110 t 3.0 260 t 5.0
120 t 3.0 280 t5.0
130 t 3.0 300 t 5.0
140 t 3.0 320 t 5.0
150 t 3.5 340 t 5.0
160 t 3.5 360 t 5.0
170 t 3.5 400 t 5.0
420 t 5.0
6.3 P/N 336-00005

READING TOLERANCE

20 t 5.0

30 t 5.0

40 t 3.5

50 t 3.0

60 t 3.0

70 t 3.0

80 t 3.0

90 t 3.0
100 t 3.0
110 t 3.0
120 t 5.0
130 t 5.0
140 t 5.0
150 t 5.0
160 t 5.0
170 t 5.0
180 t 5.0
190 t 5.0
200 t 5.0

BARFIELD INC
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------ ENGINEERING SPECIFICATION - - - - - -

Barfield Instrument Corp.
Title: Airspeed, Ground Support Equipment 4101 N.W. 29 Street
Miami, FL. 33142
DRAWING NO: 23-336-A0025 Page 5 of 5
6.4 P/N 336-00006
READING TOLERANCE READING TOLERANCE
20 t+ 5.0 140 t 4.0
30 t 5.0 150 t 4.0
40 t 3.5 160 t 4.0
50 t 3.0 170 t 4.0
60 + 3.0 180 t 4.0
70 t 3.0 190 t 4.0
80 t 3.0 200 t 4.0
90 t 3.0 210 t 4.0
100 t 3.0 220 t 4.0
110 t 3.0 230 t 4.0
120 t 3.0 240 t 4.0
130 t 3.0 250 t 4.0
BARFIELD INC
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barfield™]

a Sabena technics company

TAT GROUP

1811G/H INSTRUCTION MANUAL

SECTION 3. VERTICAL SPEED INDICATOR

The following engineering specification (Document 23-337-A0025 dated 1/8/90) details
performance requirements of the pressure actuated vertical speed indicators used by
Barfield, Inc. to manufacture ground support test equipment.
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ENGINEERING SPECIFICATION

Title: Vertical Speed Indicator

Barfield Instrument Corp.
4101 N.W. 29 Street
Ground Support Equipment Miami, FL. 33142
DRAWING NO: 23-337-A0025 Page 1 of 4

REV DATE COMMENT
A 01/08/90| Initial Release

JUN 141399
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------ ENGINEERING SPECIFICATION - - - - - -

Barfield Instrument Corp.

Title: Vertical Speed Indicator 4101 N.W. 29 Street
Ground Support Equipment Miami, FL. 33142
DRAWING NO: 23-337-A0025 Page 2 of 4
1.  Purpose:

To specify performance requirements for pressure actuated vertical
speed indicators for use in B.I.C. manufactured ground support test
equipment.

This engineering specification covers four (4) basic types of direct
indicating instruments as follows:

Type I - Range 0-2000 feet per minute climb and descent.
Type II - Range 0-3000 feet per minute climb and descent.
Type III - Range 0-4000 feet per minute climb and descent.
Type IV - Range 0-6000 feet per minute climb and descent.

3. Identification:
A1l units regardless of origin of manufacture are to be identified by
B.I.C. assigned part numbers as follows:

Type I - to be identified as part number 337-00001.

Type II - to be identified as part number 337-00002.

Type IIl - to be identified as part number 337-00003.

Type IV - to be identified as part number 337-00004.
4. Test Conditions:

Unless otherwise specified, all tests shall be made with the instrument
mounted in the horizontal (Face UP) position.

A1l units aré required to meet the following performance requirements
before installation in any ground support test equipment.

5.1 Zero Setting Range:
The range of movement of the pointer by means of the zero adjustment
shall not be less than 400 feet per minute for the "UP" and "DOWN"
position.

5.2 Scale Error: '
When subjected to the rates of changes of pressure indicated in Table
1 for the altitude intervals shown, the errors shall not exceed the
tolerances specified.

5.3 Lag:
The natural lag of the instrument when timed between the following
points shall be between 3 and 15 seconds.

Type 1 and II - 1800 - 200 feet per minute.
Type III and IV - 2000 - 200 feet per minute.
BARFIELD INC
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------ ENGINEERING SPECIFICATION - - - - - -

Barfield Instrument Corp.
Title: Vertical Speed Indicator 4101 N.W. 29 Street
Ground Support Equipment Miami, FL. 33142
DRAWING NO: 23-337-A0025 Page 3 of 4
5.4 Frictjon:

5.5 Leak:

5.6

7.1 Yibration:

A test shall be performed to ascertain friction. In the time intervals
at which the lag time is measured, the pointer shall move smoothly
towards zero (while no vibration 1s applied) and shall return to zero
within 300 feet of the initial reading.

With a suction of 15 inches of mercury applied to the static pressure
connection, the leakage shall not cause more than 0.05 inches of mercury
pressure drop during a 1 minute period. With a pressure of 10 inches
of mercury applied to the static connnection, the leakage shall not
cause more than 0.05 inches of mercury pressure drop during a 1 minute
period.

With atmospheric pressure applied to the instrument, the difference
between pointer indication when the instrument is in horizontal (Face
UP) operating position and when it is in any other position shall not
exceed 50 feet per minute.

All 1ns£ruments shall comply with the requirements of this section.

The instrument shall be subjected to vibration during testing. While
the instrument is being vibrated, the drift of the pointer shall not
exceed 50 feet per minute and it shall not oscillate more than 50 feet
per minute.

BARFIELD INC
FOR REFERENCE ONLY
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------ ENGINEERING SPECIFICATION - - - - - -

Title: Vertical Speed Indicator
Ground Support Equipment

Barfield Instrument Corp.
4101 N.W. 29 Street
Miami, FL. 33142

DRAWING NO: 23-337-A0025 Page 4 of 4
JABLE 1
SCALE ERROR TOLERANCE
JYPES I AND 11
(Ranges: 0-2,000 and 0-3,000 Feet Per Minute)
Test Rate Tolerance
Ascent and Descent
_Feet Per Mijnuyte = Feet Per Minute
500 35
1,000 75
1,500%** 150
2,000 250
1,500%* 200
2,000 250
1,500%* 200
2,000 250
** Maximum test point for Type I.
SCALE ERROR TOLERANCE
IYPES III AND IV
(Ranges: 0-4,000 and 0-6,000 Feet Per Minute)
Test Rate Tolerance
Ascent and Descent
Feet Per Minute
500 100
1,000 200
2,000 300
3,000%* 300
4,000 400
5,000 500
2,000%* 300
4,000 400
2,000%** 300
4,000 400
** Maximum test point for Type III.
BARFIELD INC
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