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INTRODUCTION:

This aerospace recommended practice (ARP) addresses the care, use, and
training required to employ an effective borescope inspection program. Five
subsections are included that cover training, storage, preoperational
inspections, operation, and postoperational care related to both rigid and
flexible borescopes.

Throughout this ARP, proper borescope system nomenclature and terminology
Sr$1u¥l}12ed as specified in SAE ARP4022, Borescope Inspection System
efinitions.

Before ste ng—the . he—elem : a relative
cardinal| rule that must be adhered to 1s that borescopes are gelicate
optical finstruments and must be shipped, stored, used, and\ cayed for
accordinpgly by trained personnel.

TRAINING:

In order| to establish an effective borescope inspection program, it is
absolutelly necessary to have trained personnel'do the inspectjon. The
personnell selected for training in the use and care of the borescopes should
tely familiar with the equipment being inspected. HWjth today's

y, the value of borescope inspections is l1imited more by personnel
tes than by equipment performance.

capabili

The traiping should be a formal course and tied to some form of
qualificption. The training should include, but not be limited to, the
following:

om instruction to. provide some history/background about the
on of borescope'inspections of aircraft engines.

1 Classr

om demonstrations of the storage, use, and care of rigid and

e borescopes, adapters, binocular training equipment| photographic
e0 equipment used with some sort of training aids; i1le., Leiby Test
gine_combustor, and available borescope trainers containing actual
components, etc.

3 Familiari

2 Classr

instyuctions.

4 Classroom audiovisual presentation of an actual borescope inspection of an
aircraft engine including photographic/video capabilities.

5 Shop or flight-Tine instruction with students performing many actual
engine inspections to gain the required experience and familiarization.
It is strongly recommended that a dual viewing device and/or
video/borescope system be employed during this training so that the
student and instructor can simultaneously view the item/area being
inspected and the instructor can provide real-time commentary.

6 If possible, mock-ups of parts or a surplus engine should be designated as
a training aid and known discrepant parts installed for the students to
find and determine if they are in or out of limits.
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2.2.7 On-the-job training under supervision of a qualified borescope operator.

STORAGE AND SHIPPING:

3.
3.1

3.2

3.3

3.4

3.5
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Storage/Shipping Case:

The borescopes should be shipped and st

ored in

either Military Specification (MIL-C-4150H) or commercially acceptabie
(ATA 300) cases that are designed to hold the borescopes and accessories
securely in place in some type of shock absorbent material or device within

the case.

The case should be clearly marked (as specified in MIL-STD-130C for military

applicatis

The case

should be serialized for military applications as spec

s —to—show—that tt—eontainsadeliecateopticalinstrument.

ified in

of borescope kit, or if photography is anticipated.

4.1.6 Operating and service instructions included.

4.2 Visual Inspection and Functional Checks:

4.2.

1
damage.

MIL-N-18307F.
Storage Area: The borescopes should always be storediin a contfrolled access
area (too] room, supply room) in their specified shipping/storage cases. If
at all pogsible, the storage area should have a reasonable amoupt of climate
control tp eliminate temperature extremes and exCessive humidity and salt-
air envirpnments. Access to the borescopes should be controlled to preclude
their use|by unqualified or unauthorized personnel.
Shipping:| The borescopes and accessories should always be
shipped/transported in their specified’Cases. The shipper shoulld ensure
that each|item in the case is firmly-secured in position withinf the case.
The case should be marked with words that make it very clear that it is a
delicate fnstrument. The mode of-transportation selected should preclude
severe joptling or bouncing of.the borescopes.
PREQPERATIONAL INVENTORY, -INSPECTIONS, AND FUNCTIONAL CHECKS:
Physical Inventory to ‘Determine the Following:
1 Borescope is complete with specified ocular and distal end adapters,
control|handles;y eye cups, etc.
2 Correct|Hght source is included with spare bulbs and fuse.
3 Correct 1ight guide cable and adapters included.
4 Correct guide tube/tubes, straighteners, and/or engine adapters in place.
5_Camera, batteries, film, and related adapters included if provided as part

Visual inspection of borescopes and accessories for obvious physical
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4.2.2

4.2.3
4.2.3.1

4.2.3.2
4,2.3.3
4.2.3.4
4.2.3.5

4.2.3.6
4!2'4
4.204']

4.2.4.2

4.2'403

4,2.4.4

Visual inspection of ocular, distal end lenses, adapter lenses, mirrors,
and prisms for dirt, grease, fingerprints, etc. Clean accessible lens
surfaces as prescribed by the manufacturer.

Functional checks of the following:
Manipulate the flexible borescope distal end through its full range of
articulation specified by the manufacturer. Do not bend distal end of
flexible borescope with hands. Use controls at ocular end of borescope.

Focus adjustment if so equipped.

Diopfer correction 1f so equipped.
Rigid borescope probe rotation if so equipped.

Oculpr and distal end adapters for attachment and positive locking
charhcteristics.

Scanping mechanism if so equipped.

Withput using the 1ight source, posttion distal end of borescope so it
1s afimed at a plain white or light colored surface. Look|through the
scopp, adjust the focus, and determine whether or not thete are an
excepsive number of broken fibers or other defects affecting optical
perfprmance. Aim one end of the Tight guide (this would be the distal
end For most flexible borescopes) towards a window or lamp and check the
other end visually to see whether there is an excessive nymber of broken
11ght guide fibers. +If there are defects affecting optical performance,
or ah excessive number of broken fibers in the image guide and/or 1ight
guide, return the borescope to the appropriate organization for repair.

If ayallables/a Letby optical resolution test box incorpofating a USAF
1951 resolution target should be used to check the optical condition of

the porescope.

Alternatively, if Letby test box is not available, select|some item with
distinct features and Tnspect Tt through the borescope to determine if
adequate detail can be seen. If not, return the borescope to the
appropriate organization for repair.

Attach ocular and/or distal end viewing adapters (side, oblique
retroviewing) and perform checks cited in 4.2.4.2 and 4.2.4.3.

4.2.5 Light Source:

4.2.5.1
4.2.5.2

4,2.5.3

Ensure that bulb/bulbs work,

Manipulate the 1ight intensity control, if applicable, throughout the
full range and check to see that Tight intensity changes sufficiently.

Ensure cooling fan operates if so equipped.
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4.2.5.4 Ensure that the 1ight guide cable is compatible with the light source
~and borescope and transmits adequate 11ght

4,2.6 Photographic Equipment:

4,2,6.1 Ensure that the camera provided is specified for use in inspection
criteria or borescope manufacturer's operating manual.

4,2.6.2 Check to ensure that the'camera is compatible with the borescope adapter.

4.2.6.3 Make certain correct intensity light source is utilized.

4.2.6.4 Check rollers on pack film for instant prints..

4.2.6.5 Check lens/viewfinder/focus controls to ensure that they flunction
satigfactorily.

4.2.6.6 Make[certain that the shutter functions satisfactorily.

4.2.6.7 Inspect film compartment and actuate advancing mechanisms [to ensure that
they| function satisfactorily.

4.2.6.8 Inspect lens, mirrors, and prisms tolensure that they are [undamaged and
cleap. Clean as prescribed by thevmanufacturer.

4.2.6.9 If the camera requires batteries, be certain that spares are available.

4.2.7 Video Equipment:

4.2.7.1 Inspect camera, VCR, CRT, and accessories to ensure that they are
undamaged.

4.2.7.2 Check camera and adapter to ensure that they are compatiblle with one
another, and that the adapter is compatible with the boresicope.

4.2.7.3 Make|certain correct intensity 1ight source is utilized.

4.2,7.4 Operate the camera, VCR, CRT, and accessories to ensure that they
functien outisfactcrily.

.5 Inspect lenses, eyepieces, screens, etc., to ensure that they are

4.2.7

undamaged and clean. Clean as prescribed by the manufacturer.

5. OPERATIONAL USE:

5.]

5.1.1

Borescopes should be used only by thoroughly trained personnel. Selection
of the most appropriate type of borescope (rigid or flexible) should be
based on the inspector's experience and specified inspection criteria and
procedures. Because they are easier to use and normally provide better
optical resolution than flexible borescopes, the use of rigid borescopes is
strongly recommended wherever practical.

Double check that the equipment gathered is the equipment specified for
the particular inspection being done.
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5.1.2 Carry the borescope and accessories to the inspection aircraft/engine in
their carrying cases.

5.1‘3

hazards.

5.1.4

Ensure work area where access to the engine will be made is free of safety

In the case of installed engines make certain other maintenance
personnel are aware of the inspection being done.

Position borescope and accessories in or on safe, reasonable

spaces/surfaces on the aircraft maintenance stand, shop table, etc.
Ensure that the location/position of the equipment precludes it from

falling, being stepped on, struck with other tooling, etc.

5.1.5

5.1.6 Interco
boresco

seated.

5.1.7

Ehsure

5.1.8 Ensure
secure,
end art

fnserti

5.1.9

5.1.10

tions of the inspection.

orescope manufacturer's operating instructions and emgine

urer's inspection criteria so that the inspection re
fon of the borscope is thoroughly understood.

nect the borescope system components as-prescribed by
e manufacturer. Ensure light guide cabtle connectors

er switch in off position, set.l¥ght source 1ight 1in{
etting and connect light source-to correct power sup
anufacturer. Turn on light source per manufacturer'

Be especially

uring

uirement and

the
are fully

rensity to
1y prescribed
instruction

pulate the intensity control through its full range to determine
quate Tight will be avaidable for all inspection requirements.
ooling fan ventilationtscreen/louvers are unobstructed.

istal end optical adapters (if used) are properly ingtalled and
Make final check of ocular and distal end focus control, distal

culation, and/or rigid borescope probe rotation feat
g borescope(into engine.

cified, {Insert the proper guide tube into the engine
ngine-inspection procedure.

the-borescope into the guide tube or engine inspectiq

res prior to

as specified

pn port to the

rescribed in the inspection criteria document if so §

bpecified.

Ensure

degree

that borescopes go in straight, and no side loads are exerted. In
the case of flexible borescope, ensure that the articulated distal end
locking mechanism is "off", and the distal end is in the neutral or zero

position.

borescope.

5.1.11

Peer through the borescope and set 1ight intensity to desired level.

Avoid striking engine parts with distal end of

Set

focus and gently maneuver horescope to prescribed location within the

engine.

5.1.12
5.1.12.1

Perform the inspection exercising the following care:

manufacturer's temperature limits.

Don't insert borescope into areas of the engine that exceed borescope
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