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EWIS
Electrical Wiring Interconnection System
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Goals of This Training.....

e Give you basic understanding of EWIS

e Show you some ways to protect EWIS
from various factors.
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An electrical wiring interconnection system

(EWIS) is the system and components
(such as bundle clamps, wire splices, etc.) for a
complex

originally designated as Electrical
Interconnection Systems (EIS).

The change from EIS to EWIS was done to

emphasize the focus on the actual wires and
wiring of the systems throughout
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EWIS Definition

Electrical Wiring Interconnection system (EWIS) means any wire, wiring device, or combination of these,
including termination devices, installed in any area of the aeroplane for the purpose of transmitting
electrical energy, including data and signals, between two or more intended termination points. This

includes:
(1) Wires and cables. (8) Materials used to provide additional protection
(2) Bus bars. for wires, including wire insulation, wire sleeving,

(3) The termination point on electrical devices, and conduits that have electrical termination for the
including those on relays, interrupters, switches, purpose of bonding.
contactors, terminal blocks, and circuit breakers (9) Shields or braids.

and other circuit protection devices. (10) Clamps and other devices used to route and
(4) Connectors, including feed-through connectors. support the wire bundle.

(5) Connector accessories. (11) Cable tie devices.

(6) Electrical grounding and bonding devices and (12) Labels or other means of identification.
their associated connections. (13) Pressure seals.

(7) Electrical splices.

(14) EWIS components inside shelves, panels, racks, junction boxes, distribution panels and back-planes
of equipment racks, including, but not limited to, circuit board back-planes, wire integration units and
external wiring of equipment;
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EWIS Definition

Excluded from the definition are EWIS components inside the following equipment and any associated
external connectors:

(1) Electrical equipment or avionics qualified to environmental conditions and
testing procedures when those conditions and procedures are appropriate for
the intended function and operating environment.

(2) Portable electrical devices that are not part of the type design of the
aeroplane. This includes personal entertainment devices and laptop computers
(3) Fiber optics.
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Summary

In the year 2008, the main agencies responsible for air safety (EASA/FAA) amended the certification
requirements applicable to commercial transport aircraft CS-25/FAR 25, for the interconnection electrical
wiring systems (EWIS), with the goal to guarantee safe aircraft operations for the whole of their
operational life period.

These requirements are applied in accordance to the conclusions and recommendations obtained during
the program for the Airworthiness improvement regarding aircraft systems (EAPAS) established by the
FAA after several accidents (TWA 800, SWISSAIR 111).

As a consequence of the introduction of these new requirements in the legal frame established by
EASA/FAA, it is also required that Commercial Aircraft Operators, Airworthiness Management
Organizations (CAMO) and Maintenance Organizations (Part 145) be familiar with EWIS applicable
requirements that affect their inspection, maintenance and repair tasks.

Regulations applicable:

- EASA Regulation Applicable Sections (OPS-1, Part M, Part 145)
Applicable Guide Material
- EASA AMC 20-21 - Programme to enhance aeroplane Electrical Wiring Interconnection System (EWIS)
- EASA AMC 20-22 - Aeroplane Electrical Wiring Interconnection System Training Programme
- EASA AMC 20-23 - Development of Electrical Standard Wiring Practices documentation
- FAA AC120-94 — Aircraft Wiring Interconnection Systems Training Programme
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EASA Regulation Applicable Sections

AMC 20-21 - Programme to enhance aeroplane Electrical Wiring Interconnection
System (EWIS) maintenance

AMC 20-22 Effective: 05/09/2008
Annex Il to ED Decision 2008/007/R of 29/08/2008

This AMC was heavily based around maintenance providers and maintaining organisations with the
emphasis being on enhancing maintenance procedures and inspection based on extensive research into
aircraft wiring standards.

Objective was to promote new Enhanced Zonal Analysis Procedures (EZAP). To ensure appropriate
attention was given to aircraft wiring and its related maintenance. New Guidance for General Visual
Inspections (GVI) and it touches on the issue of staff and their awareness and training

AMC 20-22Aeroplane Electrical Wiring Interconnection System Training Programme

AMC 20-22 Effective: 05/09/2008
Annex Il to ED Decision 2008/007/R of 29/08/2008

This AMC has been published in order to provide the approved organisations with acceptable means of
compliance to comply with their training obligations as required in paragraphs 21.A.145 and 21.A.245 of
Part-21, 145.A.30 and 145.A.35 of Part-145 and M.A.706 of Part-M with respect to EWIS.
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EASA Regulation Applicable Sections

AMC 20-23 - Development of Electrical Standard Wiring Practices documentation

This AMC was heavily based around manufactures and TC holders and their terms for producing electrical
wiring documentation

It was based on information from the FAA, which in turn came from a body called ASTRAC (The Aging
Transport Systems Rulemaking Advisory Committee). EASA sits on the board of ASTRAC so in a round about
EASA has been involved from conception.

Objective was to promote common standards, terms and content of any documents produced — ie
Electrical Standard Wiring Practices Manual (ESWPM)

Contents:

- Cleaning

- Wire identification

- Standard practices — clamping, routing, repair/replacement, inspection methods

®l

Paggageof 212


User
Sticky Note
TWA 800
SWISS 111


frsres TaTeTE Page 10

EASA Regulation Applicable Sections

Electrical Wiring Interconnection System Modules (AMC 20-22)

Module A — General electrical wiring interconnection system practices
Module B — Wiring practices documentation

Module C — Inspections

Module D — Housekeeping

Module E — Wire

Module F — Connective devices

Module G — Connective device repair

Target groups

Target Group 1: qualified staff performing EWIS maintenance

Target Group 2: qualified staff performing EWIS maintenance inspections

Target Group 3: qualified staff performing electrical/avionics engineering on in-service aircraft

Target Group 4: qualified staff performing general maintenance and/or inspections not involving wire
maintenance (an LRU change is not considered wire maintenance)

Target Group 5: qualified staff performing other engineering or planning work on in-service aircraft
Target Group 6: other service staff with duties in proximity to electrical wiring interconnection systems
Target Group 7: flight deck crew

Target Group 8: cabin crew
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EWIS Minimum Initial Training Program for Group

Target
Group

Description as per ED/2008/007/R

Interpretation of who it applies]
to
(UKCAA agreed)

Modules Required

Training Solution

Qualified staff performing EWIS maintenance. These staff members are personnel
who perform wiring systems maintenance and their training is based on their

job description and the work being done by them (e.g. avionics skilled workers

or technicians cat B2).

Full B1.1 (no limitations)
B2 and unlicensed
avionic mechanics

Full Modules A, B, D, F,
G
Part Modules C, E

Theory and Practical,
as appropriate to target group

Qualified staff performing maintenance inspections on wiring systems. These

staff members are personnel who perform EWIS inspections (but not maintenance)
and their training is based on their job description and the work being done by them
(e.g. inspectors / technicians cat B2).

As per Target Group 1
when the local job
description specifies
inspection only

Full Modules B, C, E,
F
Part Modules A, D

Qualified staff performing electrical/avionic engineering on in-service aeroplanes.
These staff members are personnel who are authorised to design EWIS
installations, modifications and repairs (e.g. electrical / avionic engineers).

Part M and Part 21 personnel

Full Modules B, E, F
Part Module D

Qualified staff performing general maintenance/inspections not involving

wire maintenance (LRU change is not considered wire maintenance). These

staff members are personnel who perform maintenance on aeroplanes that may
require removal/reconnection of electrical connective devices

(e.g. inspectors/technicians cat A or B1).

Limited B1.1 (limitations 1
and 9), Cat Al and
unlicensed mechanics

Full Modules A, D
Part Modules C, E

Qualified staff performing other engineering or planning work on in-service
aeroplanes. These staff members are personnel who are authorised to

design mechanical/structure, systems installations, modifications and repairs,
or personnel who are authorised to plan maintenance tasks.

Part M and Part 21 personnel

Full Module C
Part Modules D, E

Other service staff with duties in proximity to EWIS. These staff members are
personnel whose duties would bring them into contact/view of aeroplane wiring
systems. This would include, but not be limited to: aeroplane cleaners, cargo loaders,

re-fuelling staff, lavatory servicing personnel, de-icing personnel, push back personnel.

As per ED description

Part Modules A, C, D, E
Low level only)

Flight deck crew

As per ED description

Cabin crew

As per ED description

Part Modules A, C, D, E
Low level only)

Theory only, as appropriate
to target group
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MODULE A — GENERAL ELECTRICAL WIRING INTERCONNECTION SYSTEM
PRACTICES:

Objective: Know or demonstrate safe handling of aeroplane electrical systems,
line replaceable units (LRUs), tooling, troubleshooting procedures, and electrical
measurement.

(1) Safety practices

(2) ESDS device handling and protection

(3) Tools, special tools and equipment

(4) Verify calibration/certification of instruments, tools, and equipment

(5) Required wiring checks using the Troubleshooting Procedures and charts
(6) Measurement and troubleshooting using meters
(7) LRU replacement general practices
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A. (1) Safety practices

Objective: Know the safety procedures of normal and non-normal maintenance
procedures so the person can protect him/herself and the aeroplane.

a. Current is lethal - First aid
b. Applying power to the aeroplane
c. Isolating the circuit
d. Aeroplane warnings
e. Human Factors

Page 13 0f212
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Safety practices

In the performance of your duties, you come across many potentially dangerous conditions and
situations. You install, maintain, and repair electrical and electronic equipment in confined spaces
where high voltages are present. Among the hazards of this work are injury caused by electric shock,
electrical fires, and harmful gases. Also, you must include improper use of tools among these hazards.
Common sense and carefully following established rules will produce an accident-free environment.

Some general safety precautions that you should follow are shown below:

. Report any unsafe condition, or any equipment or material that you consider
to be unsafe, to the immediate supervisor.

. Warn others you believe to be endangered because of known hazards or who

A DANGER

fail to follow safety precautions. EI!IGCtII;Ic
. Wear or use approved protective clothing or equipment for the safe S_ oc
performance of work or duty. risk

. Report to the supervisors any injury or evidence of impaired health occurring
during work or duty.

. Exercise reasonable caution during any unforeseen hazardous occurrence, as is
appropriate to the situation.

Before you work on an electrical or electronic apparatus, remove all rings,
wristwatches, bracelets, and similar metal items. Make sure that your clothes do
not contain exposed zippers, metal buttons, or any type of metal fastener.

Make sure warning signs and suitable guards are posted to prevent personnel
from coming into accidental contact with high voltages.
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Current is lethal - First aid

First Aid for Electric Shock

Electric shock produces a jarring, shaking sensation. The victim usually feels like he/she just received a sudden
blow. If the voltage and resulting current is high enough, the victim may become unconscious. Severe burns may
appear on the skin at the place of contact. Muscular spasm may occur, causing the victim to clasp the apparatus
or wire causing the shock. If this happens the victim is unable to release it.

Use the following procedures for rescuing and caring for shock victims:

1. Remove the victim from electrical contact at once. DO NOT ENDANGER YOURSELF. Remove the victim by
throwing the switch if it is nearby, or cut the cable or wires to the apparatus using an axe with a wooden handle.
Protect your eyes from the flash when the wires are severed. Also, you can use a dry stick, rope, belt, coat,
blanket, or any other nonconductor of electricity to drag or push the victim to safety.

2. Determine whether the victim is breathing. Keep the person lying
down in a comfortable position and loosen the clothing about the neck,
chest, and abdomen for easy breathing. Protect from exposure to cold,
and watch closely.

3. Keep the victim from moving. In this condition, the heart is very weak.
Any sudden muscular effort or activity of the patient may result in heart
failure.

4. Do not give stimulants or opiates. Send for a medical doctor at once,
and do not leave the patient until adequate medical care is available.

5. If the victim is not breathing, apply artificial ventilation without delay,
even though the patient may be lifeless. Do not stop artificial respiration
until the victim revives, or proper authority pronounces the victim is
beyond help.
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Aeroplane warnings

General
Assessment of existing conditions, good judgement and common sense must be exercised by airline personnel.

A. Before Maintenance Work Starts

To prevent injury to personnel and damage to equipment during maintenance
operations on electrically operated equipment or while performing maintenance on

any part of the electrical/electronic systems, use these safety practices:

(1) Identify the system that maintenance work is to be done on.

(2) Open circuit breakers and switches to make sure that power has been cut off from system components.
(3) Put this Warning Tag on the circuit breakers:

Warning: Do not close this circuit breaker. This circuit breaker must remain
open until completion of maintenance work.

(4) To make sure that a circuit breaker will remain open, install a circuit
breaker collar.

(5) Put this Warning Tag on the switches:

WARNING: DO NOT MOVE THIS SWITCH FROM THE OFF POSITION UNTIL
MAINTENANCE WORK HAS BEEN COMPLETED.

AR
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Aeroplane warnings

B. After Maintenance Work Ends

(1) Make sure that all switches and controls are in a position that prevents the accidental operation of any
component.

(2) Remove the warning tags and close the circuit breakers and switches that were opened before the work
started.

(3) Energize the system.

(4) Perform the required operational checks.

(5) When the checks have been satisfactorily completed, return the switches and controls to their normal
shutdown positions.

C. Circuit Breaker Reset
When a circuit breaker trips or opens, do not attempt to reset or close the breaker until the discrepancy or
malfunction that caused the breaker to trip or open has been determined and corrected.

Circuit breaker collar

REMOVE
BEFORE FLIGHT

INOPERATIVE
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Page 17 0f212
9(ﬁage


http://www.google.com/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=0ahUKEwikut-5sq3TAhVKKo8KHRIcB_gQjRwIBw&url=http://www.sportys.com/pilotshop/do-not-operate-circuit-breaker-lock.html&psig=AFQjCNF4OMh0JU77deOdDIw0thJ96Am1Jw&ust=1492583889645461

FCIEERE L i |

Hiialsga SHislivs

Y

EWIS

% AIRBUS.

ELECTRICAL STANDARD PRACTICGES MAaNLUAL

7
[ et : (f)

DO NOT OPERATE
DANGER

RISK OF ACCIDENT

AN Bugistrabion-————--=—-==-—-=-

This tlag was sliached

A Begistration-——-—---—-==-—==-

This lag was stdached :
(Wl = === = mm e e
= By == = mm =
E [ b i -
-
=
BEoaggp === s s s sm s s s —————
]
= Desbror aliler use
=
™~
w
o
-
Safety Practices - Typical Tag
Figure OO1
EFF :  ALL 20' 10 '00 Page 3

Apr 01708

Prirted in Frarce

Page 18 of 212

Page 18



fEHTerT TATeTE // Page 19
Himalaga Ainlines 227

A. (2) ESDS device handling and protection

Objective: Recognize Electrostatic Discharge Sensitive (ESDS) equipment and

demonstrate standard anti-static procedures so that no damage occurs to that
equipment.

a. Sources of electrostatic discharge
b. Soft and hard failures

c. ESDS safety procedures

d. ESDS handling/packing procedures
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Sources of electrostatic discharge

Static electricity is electrical energy at rest. Some substances readily give up electrons while
others accumulate excessive electrons. When two substances are rubbed together,
separated or flow relative to one another, such as a gas or liquid over a solid, one substance
becomes negatively charged and the other positively charged. An electrostatic field or lines
of force emanate between a charged object to an object at a different electrostatic
potential, such as one with more or less electrons, or ground. Objects entering this field will
receive a charge by induction. The capacitance of the charged object relative to another
object or ground also has an effect on the field. If the capacitance is reduced, there is an
inverse linear increase in voltage, since the charge must be conserved. As the capacitance
decreases, the voltage increases until a discharge occurs via an arc.

Generation of static electricity on an object by rubbing is known as the triboelectric effect.
The size of an electrostatic charge on two different materials is proportional to the
separation of the two materials.

Electrostatic voltage levels generated by nonconductors can be extremely high. However, air
will slowly dissipate the charge to a nearby conductor or ground. The more moisture in the
air the faster a charge will dissipate.

Types of damage

Failures occur in two forms:

Catastrophic — Failures occur when a component is damaged to a point where it is Dead on
Arrival and it will never function again.

Latent — This occurs when ESD weakens or damages the component to the point where it
will still function properly during testing, but over time the damage components will cause
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ESDS device handling and protection

The following are general guidelines applicable to the A
handling of ESDS devices: \IJ AuTION
CAUTION CONTENTS SUNE:J&?:YHAGE BY

. . SENSITIVE ELECTRONIC DEVICES \‘J unussmofo:to;gf:‘»cco‘mm
. Make sure that all containers, tools, test equipment, Pk kX SERVED
and fixtures used in ESD protective areas are grounded | ashenc. or Raiaace reios.
before and/or during use, either directly or by contact
with a grounded surface. \A’ CAUTION - THIS EQUIPMENT CONTAINS ASSEMBLIES

. . . . SUBJECT TO DAMGE BY STATIC ELECTRICITY. USE

. Personnel handling ESDS items must avoid physical \ ) APPROVED GROUNGING PROCEOURES BEFORE TOUCH-
activities in the vicinity of ESDS items that are friction- g

producing, for example, removing or putting on smocks,
wiping feet, sliding objects over surfaces, etc. ‘ A )
. Personnel handling ESDS items must wear cotton & £ral || 47 ESDS markings
smocks and/or other anti-statically treated clothing.

. Avoid the use or presence of plastics, synthetic textiles,
rubber, finished wood, vinyl, and other static-generating
materials where ESDS items are handled out of their ESD
protective packaging.

. Place the ESD protective material containing the ESD
item on a grounded work bench surface to remove any
charge before opening the packaging material.
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ESDS device handling and protection

. Personnel must attach personnel grounding straps to ground themselves before removing ESDS items
from their protective packaging.

. Remove ESDS items from ESD protective packaging with fingers or metal grasping tool only after
grounding and place on the ESD grounded work bench surface.

. Make periodic electrostatic measurements at all ESD protected areas. This assures the ESD protective
properties of the work station and all equipment contained there have not degraded.

. Perform periodic continuity checks of personnel ground straps (between skin contact and ground
connection), ESD grounded work station surfaces, conductive floor mats, and other connections to
ground. Perform this check with a megohmmeter to make sure grounding resistivity requirements are
met.

ESD Protective Materials

There are two basic types of ESD protective materials:

1. Conductive — Conductive materials protect ESD
devices from static discharges and electromagnetic
fields.

2. Anti-static — Anti-static material is a static inhibiting
material. Other than not generating static, anti-static
material offers no other protection to an ESD device.
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A. (3) Tools, special tools and equipment

Objective: Demonstrate the correct use of hand tools including specialized and
automated tools and equipment.

a. General hand tools
b. Specialized tools
c. Automated tools and equipment
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Tools and equipment

Tools are such a common part of our lives that it is difficult to remember that they may pose hazards. Tragically,
a serious incident can occur before steps are taken to identify and avoid or eliminate tool-related hazards.
Employees who use hand and power tools and are exposed to the hazards of falling, flying, abrasive, and
splashing objects, or to harmful dusts, fumes, mists, vapors, or gases must be provided with the appropriate
personal protective equipment. All electrical connections for these tools must be suitable for the type of tool and
the working conditions (wet, dusty, flammable vapors). When a temporary power source is used for construction
a ground-fault circuit interrupter should be used.

Employees should be trained in the proper use of all tools. Workers should be able to recognize the hazards
associated with the different types of tools and the safety precautions necessary.

- Use the right tool for the job.
- Provide and use properly the right personal protective equipment. Safety Glasses  SafolyShoes - Hearing Protection

Five basic safety rules can help prevent hazards associated with the use of hand and power tools:
- Keep all tools in good condition with regular maintenance.
- Examine each tool for damage before use and do not use damaged tools. @ &;
- Operate tools according to the manufacturers' instructions.
Employees and employers should work together to establish safe working
procedures. If a hazardous situation is encountered, it should be brought
Respirator Paint Suit Gloves

immediately to the attention of the proper individual for hazard abatement.
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Tools and equipment

Hand tools are tools that are powered manually. The greatest hazards posed by hand tools result from misuse
and improper maintenance. The employer is responsible for the safe condition of tools and equipment used by
employees. Employers shall not issue or permit the use of unsafe hand tools. Employees should be trained in the
proper use and handling of tools and equipment.

Special tools are normally maintained in a central tool room and signed out when needed. A tool falls into the
special category for one of the following five main reasons.

- It is an item of special support equipment. These tools are designed, manufactured, and issued for supporting or
maintaining one particular model of aircraft, engine, or support equipment.

- It is a seldom used tool. When needed, its use is essential in aircraft maintenance. Most of the time it is not
required and would just take up room in the toolbox.

- It is a high-cost item. A central location is necessary to permit better use or for security.

- The large size or awkward shape of the tool makes it difficult, if not impossible, to put in a toolbox.

- It is an instrument type of tool that requires calibration.

Automated tools and equipment - precautions to follow when working with machinery are as follows:

1. Never operate a machine with a guard or cover removed.

2. Never operate mechanical or powered equipment unless you know how to operate them. When in doubt,
consult the appropriate instruction or ask someone who knows.

3. Always make sure that everyone is clear before starting or operating mechanical equipment.

4. Cut off the source of power before trying to clear jammed machinery.

5. Always keep everyone clear when hoisting heavy machinery or equipment by a chain fall. Guide the hoist with
lines attached to the equipment.

6. Never plug in electric machinery without knowing that the source voltage is the

same as that called for on the nameplate of the machine.
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A. (4) Verify calibration/certification of instruments, tools, and equipment

Objective: Verify the calibration of electrical measuring instruments, tools and
equipment so that correct maintenance procedures may be carried out.

a. Tools requiring certification
b. Determining certification requirements
c. Typical problems

CALIB RATION

[
kel CALIBRATION |
CALIBRATED pATE

By
(e |
CAL DATE: 09/152013 GAGE ID: 246669 L

LOC: SF12 CAL CERT: 8210926

\DUE
CAL DUE: 09/16/2014

Gage ID: F23659
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@ AIRBUS INDUSTRIE

ELECTRICAL STANDARD PRACTICES MANUAL

Barrel)
(Ref. Fig. 002, 003)

3. Procedure

A. Pre-criaping checks

£33 Coimed zaal ol Mall 1

D. Position of wire Insulation after Criaping (Barrel Clesed) and (Open

(1) Wire shall be correctly stripped ( Ref.Chapter. STRIPPING TOOL).

(2) Check correct conbination of cable, teol, terminal end or connector

(2) Check

ﬁ

A. Pre-crinping checks

(1) Wire shall be correctly stripped ( Ref.Chapter. STRIPPING TOOL).

correct combination of cable, tool, terminal end or connector.

(a) Crinping tool and locator shall be correctly selected (Ref.
CRIMPING TOOLS tables).

(b) Before use, every tool shall be checked for:

Identification (tool serial No.) with its own particular
history card.

The tool used will not nave exceeded 1000 crimps on an interval
of 12 months without being tested, unless otherwise stated,
cleanliness of die faces,

freedom from damage,

freedom from corrosion,

freedom from wear.

Tools in regular use shall be cleaned daily to avoid build up
of dirt and plating on die faces.

Care shall be taken not to damage the die faces.

ted (Ref.

articular

5 on an interval
Mise stated,

Bvoid build wp

s

Wsual checks:

ithat they camnot

ferale contact

- position of insulation afrer crimping,
{Ref. Fig. 002)

= pasition of wire after crimping,
(Ref. Fig. 003)

Printed in France

- acceptable geonetrical distortion, correct die mark,
- Wire visible throuwgh inspection hole, it applicable,

202521 rme:

Apr 01701
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%, AIRBUS INDUSTRIE

ELECTRICAL STANDARD PRACTICES MANUAL

- no strands outside the crimping barrel (and/or extending out the
inspection hole),

no cut strands,

adequate insertion of conductor strands in barrel where it is
possible to check without damaging conductor,

absence of damage to the conductor.

NOTE : IT is recommended that each crimp has a gentle manual pull
applied in order to establish there is no movenent of
conductor within the crinp.
bue consideration must however be given to the size of cabls
uoder inspection,

4. Periodic Tests

A. Test Intervals

- Each new tool before use shall be submitted for gauging, where
applicable, and specimen checks.

- Each tool shall be submitted for gauging at 1000 and 2000 ¢rimps and
only if successful, returned for use. The checking at 3000 crimps shall
be by gauging and specimen checks. This procedure shall be followed at
subsequent 1000 crimp checks.

- ALL tools mot in regular use shall be similarly checked every 12 months

tn the pnauninn reniranants

- ALl tools mot in regular use shall be similarly checked every 12
to the gauging requirements.

months

8. Gauging of Tools :
(Ref. Fig. 004)
Each tool or die shall be tested by the insertion of GO/N) GO gauge.

(1) Example:
Gauge part nurber : M22520/3-1

{2) Procedure:

- A GO-NO GD gauge is uted to check condition of crimping tool. when
tool handles are squeezed, the GO element must pass through the
dies, the NO-GO element must not pass.

= Only one gauge is necessary for periodic in-service inspection of
crinping tool, examples:

EFF :  ALL 20 '25 '2 1 Page 6

Apr 01/01

Printed in France
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Calibration/certification of instruments, tools, and equipment

Calibration is a set of operations, performed in accordance with a definite documented procedure that
compares the measurement performed by a measurement device or working standard for the purpose of
detecting and reporting or eliminating by adjustment errors in the measurement device, working standard, or
aeronautical product tested.

Calibration label. A label affixed to a measurement device, precision tool and/or test equipment that shows
its calibration status. The label typically indicates the measurement device, identification, who performed the
last calibration and when.

Calibration facility or laboratory. A work space provided with calibrated measurement device(s), controlled
environment and trained personnel established for the purpose of maintaining proper operation and accuracy
of measurement devices.

Calibrator. A secondary standard that supplies outputs with a known uncertainty for use in checking the
accuracy of measurement devices.

Measurement Device. A calibrated calibrator, standard, tool, equipment and test equipment that is intended
to be used to test, measure, or calibrate working standards or other measurement devices. It is not to be
used to test, measure, or calibrate an aircraft or aeronautical product.

Primary Standard. A standard defined and maintained by a State Authority and used to calibrate secondary
standards.

Reference Standard. A standard that is used to maintain working standards.

Secondary Standard. A standard maintained by comparison with a primary standard.

For the purpose of clarification and standardization, tools, equipment and test equipment used by an AMO

(Approved Maintenance Organisation) for product acceptance and/or for making a finding of airworthiness
are otherwise known as working standards.
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Calibration/certification of instruments, tools, and equipment

Sources of Error in Measuring Instruments

The main sources of error in a measuring system may be summarised as follows:

(a) The observation error, which is the error committed by the observer when reading the indication of an
instrument. The main reasons for errors of this type are simple misreading, errors due to parallax , or faulty
estimation of the fractional part of a scale interval.

(b) The scale error, due to the difference between the actual position of the scale mark and its theoretical
position on a scale correctly graduated in accordance with the assumed law of operation of the instrument, i.e.
the instrument scale may not be perfect.

(c) The indication error which is defined as the error obtained by subtracting the true value of the quantity
measured from the indicated value, due regard being paid to the sign of each. When the instrument is in the
specified conditions of use, and a physical quantity is presented to it for the purpose of verifying the setting,
the indication error may be referred to as datum error.

(d) Zero-error which is the indication when the instrument is in the specified conditions of use and the
magnitude of the physical quantity presented to it is zero. The limits of error for a measurement system are
the positive and/or negative values of the errors which must not be exceeded under test. In the case of
indication errors the limits may be expressed in the following ways:

1)Directly in units of the measured quantity.

2) As a percentage of the full-scale deflection (e.g. error 10% F.S.D.). c) Is a percentage plus or minus of the
expected reading (e.g. £ 1% error at 30°C). Errors are often expressed in this form when the error varies over
the working range.
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A. (5) Required wiring checks using the Troubleshooting Procedures and charts

Objective: Demonstrate the process and procedures to successfully use the
Troubleshooting Procedures and charts of current aeroplane faults and know re-
occurring problems causing “No Fault Found” on removed LRU’s.

a. Troubleshooting procedures manual (all chapters)

b. Aeroplane Maintenance Manual / lllustrated Parts Catalogue
c. Wiring schematics / Troubleshooting graphics

d. Wiring diagrams

e. The process of troubleshooting

f. Testing of LRU connectors

g. Troubleshooting exercises

h. Company “No Fault Found” policy and data
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LRU Troubleshooting

Line Replaceable unit troubleshooting is one of the few methods which are employed to locate and to quickly
isolate and confirm a defect which is seen in the flight deck for several systems. Most major computers that are
installed in the aircraft have “BITE” (Built in Test Equipment) which continuously monitors the unit for errors and
faults and some my store those faults in a fault history memory.

Integrity of the component or computer in question can be checked by carrying out a bite test and test results or
fault history will be displayed on the front of the unit or it may be shown as a bite display for an aircraft which is
equipped with a “CMC” (Central Maintenance Computer)

STATIC
L\. SENSITIVE

"BITE INSTRUCTIONS"
ONJOFF: Start or stop Bite
MENU  : To display menu
YES/NO: In response to

question {7

?ORi o To scroll through EXISTING
menu or results FAULTS?

v
FAULT 10

HISTORY? S FAULY

HISTORY OM-SIDE ENG N1 <15%
OFF-SIDE ENG N2 <50%
BITE
FLAPS UP EHAPLE
AIRSPEED <60 KMOTS 1 %>

Typical Example of the Boeing TYPE LRU which is BITE capable

T0
OTHER
FUNCTHS

[1_> HOT REGUIRED FOR ALL SYSTEMS
737 GENERAL - BITE - BOEING BITE - MAIN MENU

Pag% a3g5e 0f212




fEHTey ST Page 36

LRU Troubleshooting

@A319A320A321

AIRCRAFT MAINTENANCE MANUAL
TRANSCEIVER - RADIO ALTIMETER (2SA1,25A2) - REMOVAL/INSTALLATION

- R | aSK 34-42-33-000-001

E_ pmoval of the Radio Altimeter Transceiver 25A1 and 25A2
. Reason for the Job

Self Explanatory

- Job Set-up Infarmation

A. Fixtures, Tools, Test and Support Equipment

EFERENCE QTY DESIGNATION

p specific blanking caps
specific circuit breaker(s) safety clip(s)
specific access platform 2 m (6 ft. 7 in.)

B. Referenced Information

REFERENCE DESIGNATION
24-42-00-861-001 Energize the Ground Service Network from the External
Power
52-30-00-860-001 Open the FWD or AFT Cargo-Compartment Door with the
Yellow Electric Pump
-42-33-991-001 Fig. 401

- Job Set-up
btask 34-42-33-861-050

A. Energize the ground service network
(Ref, TASK 24-42-00-861-0D1)

aa 1
- ALL 34'42 .33 Page &D1
| Feb 01/96

|
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LRU Troubleshooting

Typical example of the ACSS T2CAS system computers which has a BITE capability on the front face of the box
which shows its integrity of operation. Test capability is located in the front face of the component when there is
no CMC/ CMS capability possible ACSS T2CAS is a combination of EGPWS and TCAS computers which are combined

into a single unit.
Large connector located on the front face of the box allows the functional check to be carried out where the ACSS

T2CAS computer can be linked to a laptop with appropriate software via a test cable to allow detailed functional
checks to be carried out on the output and input data.

ACSS T2CAS computer with BITE capability on the front face of the box

Page 37 0f 212
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LRU Troubleshooting

Typical ATC-601 transponder test equipment.

Transponder LRU functional test carried out by using an external test equipment. External test equipment
required will be specified in the AMM. It may also specify the use of an alternate test equipment. In this case
the ATC-601 is employed. A similar test equipment that can be used is a IFR-6000 by AEROFLEX.

The example shown here shows that external test equipment is required to carry out the functional check of
the transmitted SQUITTER ADDRESS which is a MODE-S transponder code. There are multiple tests that are
carried out and the results of the tests can be shown on the test equipment.

Note in the case of a typical transponder system. Tests are required to be carried out on system #1 and
System #2. Tests results are then compared.
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LRU Troubleshooting

On the AIRBUS type aircraft A320/A320/A380 CMC'’s are employed to control and monitor the vast numbers of
individual computers and integrated software which are installed. CMC are used primarily to isolate and rectify
defects.

The example shown is a typical message with a failure which is obtained from the CMC.

The fault message is shown as 362216. This message is then used together with the Troubleshooting Schematic
manuals to rectify the defect.

AsC IDENT .SM-AZL CMC1 PRINTING
DATE MAY22 MAINTENANCE

FLT NBR KNE320 SYSTEM REPORT/TEST PAGE 01,01
FROM/TO OEJIN/WMKK BrCa2 DATE MAY25
START,END 2027,/0512 TEST UTC 0407

NO PNEUMATIC PART TESTED

ATA CLASS
“Ta M 362216 2

LN R WING LOOP A INOP

END OF PAGE PRINT

Typical example of CMC defect and print-out from A330.
Similar information can be viewed from the MCDU
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LRU Troubleshooting

In LRU troubleshooting, we have to consider equipment
which do not have BITE capability.
What do we do then???

ATR in flight Altitude 3000ft / ASI 160 Knots. Note
Engine ITT 530 and 595 and Right Fuel temperature in
the Yellow BAND.

Example above shows an ATR type aircraft in flight
with the RH engine ITT (Integrated Turbine
Temperature) showing a significantly higher reading
compared to the LH engine.

LH engine ITT 530
RH engine ITT 595
The engineer has to decide in this case if the defect is a genuine high ITT on the RH engine or is it an indicator
defect. Typical digital/analogue indicators of these type may have a bite test button on the front of the display.
These tests show the indicator integrity but cannot show if the source temperature is genuine. In troubleshooting
this defect is then pertinent to swap the #1 and #2 ITT indicator to see if the defect transfers even if the BITE on
the individual indicator has passed previously. If the defect transfers meaning the defect is probably caused by the
indicator. If the defect does not transfer then there is a genuine overheat. With reference to the picture above, the
defect was a genuine bleed leak within the RH engine. Also note there is also a temperature rise of the RH engine
fuel temperature where the needle is in the YELLOW band due to increased temperatures within the nacelle area.
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A. (6) Measurement and troubleshooting using meters

Objective: Demonstrate the correct use of electrical meters for measuring voltage,
current, resistance, continuity, insulation and short to ground.

a. Voltage, current and resistance
b. Continuity

c. Insulation

d. Short to ground

e. Loop impedance.

Digital Multimeter

. Clip-on Ammeter
Milliohm-Meter (MetraHit) Analog Multimeter

Page 41 of212
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Voltage, current and resistance

The avionics systems of an aircraft have been designed to be used as efficiently as possible. In spite of
this, failures can always occur due to malfunctioning of indicators or parts of the
transmission/receiving equipment. Other failures which occur very often are loose contacts in
connectors or broken wires. Failures obstruct the functioning of systems and must be remedied
quickly and correctly. To do this, it is important to locate the failure first and then determine the
cause of a failure (troubleshooting). There are various techniques to locate failures: via BITE checks
(Built in Test Equipment), by using troubleshooting trees or by electrical measuring. There are three
basic for electrical measuring:

e Measuring electrical current with the help of an ammeter or clip-on ammeter.

e Measuring of voltage with the help of a voltmeter or a measuring probe.

e Measuring of resistance in a circuit with an ohmmeter or with a Wheatstone bridge. The insulation
resistance meter is used for the measuring of very high resistances with high voltages. There are
electro mechanical multi meters as well as electronic multi meters. The aircraft maintenance
technician uses both. Each of these measuring instruments has its own Operator’s Manual. This is a
handbook supplied by the manufacturer. It describes how to use the instrument. The settings of the
various electrical measuring instruments can differ.
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Voltage, current and resistance

Safety Checklist

1. Use a meter that meets accepted safety standards.

2. Verify that the meter is calibrated and the time period therefore is not expired.

3.  Only use test leads that have shrouded connectors and finger guards.

4. Use test leads with correct fitting pins, sockets and clips for taking measurements. Common test

probes may slip off. Damage of electric circuits will result.

Inspect test leads for physical damage before making a measurement.

Use the meter to check continuity of the test leads.

7. Select the proper function and range for your measurement. At unknown volt-ages and currents
start to read with the highest possible range.

8. Be aware of high current and high voltage situations and use the appropriate equipment, such as
high voltage probes and high current clamps.

9. When measuring current without a clamp, turn the power off before connecting into the circuit.

10. Always disconnect the “hot” (red) test lead first.

11. Follow all equipment safety procedures.

12. Don't work alone.
TR MWW
AC DC R
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Measuring voltage

How to measure Ac & Dc voltages using a digital multimeter?

As all we know, an Ac voltage is generally flow in our houses and has a frequency of 50Hz while Dc voltages flow
in auto and household batteries and has a frequency of 0 Hz.

Steps to measure voltage:

For the measurement of voltage following steps are described below:

1) Inside the COM jack insert the black lead.

2) Inside the VQ jack insert the Red lead.

3) Turn the dial to voltage function either ac or dc.

4) Connect the black probe to the negative end of the battery.

5) Connect the Red probe to the positive end of the battery.

6) Connect firstly the black lead to the circuit and after that the Red lead.

7) Set AC or DC voltage as per your requirement.

8) Press specific button gave on the multimeter to measure dc mill volts & ac mill volts.

9) Note the measurement display on the LCD screen. When you have noted the readings, first remove the red
lead from the circuit and then remove the black lead to avoid any electrical shock or damage to the device.

Volts AC Volts DC Millivolts DC
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Measuring resistance

How to measure Resistance using a digital multimeter?

Resistance basically obstructs the path of flow of current. According to ohm’s law, resistance is inversely
proportional to current indicates that the more resistance will results in lesser current flow through the circuit.
Steps for measuring resistance:

1) Inside the com jack insert the black lead.

2) Inside the VQ jack insert the Red lead.

3) Turn the dial to Q.

4) Place the probes to the two end of the material.

5) Set resistance value as per your requirement.

6) For measurement, the meter sends small current through the circuit.

7) The resistance measured is the total resistance of all paths because the current flows through all possible
paths between the probes.

8) Note the measurement display on the LCD screen. When you have noted the readings, first remove the red
lead from the circuit and then remove the black lead to avoid any electrical shock or damage to the device.
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Measuring current

How to measure Ac & Dc current using a digital multimeter?

Steps to measure current:

For the measurement of current following steps are described below:

1) Inside the COM jack insert the black lead.

2) Inside the mA jack insert the Red lead.

3) Turn the dial to the current function.

4) Connect the black probe to the negative end of the battery.

5) Connect the Red probe to the positive end of the battery.

6) Set AC or DC current as per your requirement.

7) Connect firstly the black lead to the circuit and after that the Red lead.

8) Press specific button gave on the multimeter to measure dc mill ampere & ac mill ampere.

9) Note the measurement display on the screen. When you have noted the readings, first remove the red lead
from the circuit and then remove the black lead to avoid any electrical shock or damage to the device.
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Measuring continuity

How to test continuity with a digital multimeter?

Continuity is the physical property which indicates the ability of the material to conduct current through it. We
perform continuity test to verify and check the soldering points and to debug the circuit for broken lines etc.
Steps for testing continuity :

For performing the continuity test following steps are described below:

1) Inside the COM jack insert the black lead.

2) Inside the mA jack insert the Red lead.

3) Turn the dial to the continuity function.

4) Place the probes at the two ends of the material that you want to check the continuity.

5) Connect firstly the black lead to the circuit and after that the Red lead.

6) Now if you hear the beep sound then the circuit connected is a closed circuit i.e. it is a conductor otherwise it
is an open circuit.
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Measuring loop impedance

1) The loop impedance measuring system is consist of driving i Induetionupitagesignal
clamp, coupling clamp, probes and processor. <
2) To keep the coupler operating as close to ideal conditions as
possible, loop impedance test system uses two magnetic diiesion carrentsienal \\
couplers, one coupler is used to drive the voltage around the € Driving
loop (drive coupler). Ly D
Probes

3) The second coupler is used to sense the current flowing in the Connetor

loop (sense coupler). » ¥ iésmewed \//
4) Driver clamp can couple the driving voltage to the shield of the ] Cable ; WE]:M

cable loop based on the principle of electromagnetic induction. _J Coupling
5) By connecting a coupler to the loop, the coupler forms the | Camp 1
output winding and magnetic core of the transformer while the |

shield loop forms the input winding of the transformer. Bt Sl

6) The induction clamp can induction loop current. Then the loop
current can be used to calculate to loop impedance. If the loop
impedance beyond the threshold range, it shows that there is
fault in the aircraft engine cable shield.

7) To troubleshoot a bad loop, the LRT has the joint mode where
measuring the voltage across a joint (joint voltage) and loop
current instead of measuring the loop voltage and the loop
current.
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A. (7) LRU replacement general practices

Objective: Know the removal and replacement techniques so that no damage will
occur to the LRU or aeroplane connector.

a. Different retention devices
b. Certification considerations (e.g. CAT 2/CAT3 Landing)
c. LRU re-racking procedures

d. “No Fault Found” data (aeroplane specific)

e. Built in test equipment (BITE)
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LRU replacement general practices

When replacing Line Replacement Units (LRUs), containing ESDs, on aircraft the following safety
precautions must be observed.

a). All electrical power from the system should be removed by pulling the system circuit breaker(s).

b). If the power is not removed during LRU removal or installation, transient voltages may cause
permanent damage.

c). After the removal of an LRU from its rack, a conductive shorting dust cap must be installed on each of
its electrical connectors. Under no circumstances should the electrical pins in the connectors be
touched by hand.

d). The conductive dust caps from the unit to be installed can be used on the unit being removed.

e). The removed unit is then transported with the conductive dust caps fitted.

Line Replaceable Units
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MODULE B — WIRING PRACTICES DOCUMENTATION:

Objective: Know or demonstrate the construction and navigation of the
applicable aeroplane wiring system overhaul or practices manual.

(1) Chapter 20 structure/overview

(2) Chapter 20 cross-reference index

(3) Chapter 20 important data and tables
(4) Wiring Diagram Manual

(5) Other documentation (as applicable)

Page 51 0f212



The ESPM provides a quick and easy access to the information associated
with connectors and connecting parts, such as contacts, terminals and
splices.

This is the ESP (Electrical Standard Practices).

This document is only an extract of the ESPM. The HOW TO USE guide
explains how to retrieve and search information with practical examples.

The INDEXES:

There are two different types of indexes. An alphabetical index, which
allows you to find information with a keyword, and an alphanumerical
index, which allows you to retrieve a Part Number in the document.

To easily understand the document, the data is classified and standard
rules and recommendations are provided.
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LEP/TOC

STRUCTURE OVERVIEW

INTRO (How to use, etc...)

INDEXES:

Alphabetical + ABS / ASN / DAN / EN / MIL / NSA

—| 20-10-00 Safety Practices

——| 20-25-00 Standard Tools

20-30-00 Standard Rules and Recommendations
(Specific areas, Identification / marking, Wires / Bundles)

20-40-00 Standard Electrical Items and Connecting Parts
(Splices, Connectors, Pressure seals, Contacts, Terminals, etc...)

20-50-00 Maintenance Processes

——— (Standard Processes, Inspection checks, Repair processes,

Protection during Maintenance checks, Cleaning)
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Or via the ESPM TOC.
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‘EJ ) Getting Started
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item by PN...
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STANDARD PRACTICES-AIRFRAME (§ You can enter the ESPM by PN

STANDARD PRACTICES-AIRFRAME

STANDARD PRACTICES-AIRFRAME (Gooodrich)
STANDARD PRACTICES-AIRFRAME (Honeywvell)

Or by ATA chapter
and / or key word.

Electrical Standard Practices Manual

ESPM

Revision date: Oct 01/06
Revision number: 12
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B. (2) Chapter 20 cross-reference index

Objective: Demonstrate the use of the Cross-Reference Index, Chapter Table of
Contents, and Subject Tables of Contents so as to find specific material within
each sub-chapter and section.

a. Cross-reference index — Alphanumeric

b. Cross-reference index — Standard Part number

c. Cross-reference index — Suppliers

e. Equivalence tables — Std Part Numbers EN-ASN-NSA

N
B !
&*‘E—'g
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Page 60

Cross-reference index — Alphanumeric

STANDARD WIRING PRACTICES MANUAL

CHAPTER CROS3-REFERENCE INDEX

A—4135C-1664, LAMP ASSEMBLY, GRIMES..
A10-106, FERRULE — SAFETY CABLE, DANIELS.
A10-109, FERRULE — SAFETY CABLE, DAMIELS.
A10-112, FERRULE — SAFETY CABLE, DAMIELS.
A10-115, FERRULE — SAFETY CABLE, DAMIELS.
A10-118, FERRULE — SAFETY CABLE, DANIELS.
A10-121, FERRULE — SAFETY CABLE,
A10-124, FERRULE — SAFETY CABLE,
AA{D, CONMECTOR, AMP....:ccccssssssssssas
AA-E20-04, TERMIMAL LUG, GENERAL PURPISE,
AA-E20-04, TERMIMAL LUG, GENERAL PURPISE,
AA-E21-08, TERMIMAL LUG, GENERAL PURPOSE,
AA-EZ1-10, TERMINAL LUG, SENERAL PURPOSE,
AA-B22-14, TERMINAL LUG, GENERAL PURPOSE,
AA-BE22-54, TERMIMAL LUG, GENERAL PURPISE,
AA-E26-38, TERMIMAL LUG, GENERAL PURPISE,
AA-E32-06, TERMINAL LUG, GENERAL PURPOSE,
BAY-{)-120), COMNECTOR, AMPHENOL-PYLE..
AAY-(2-170), COMMECTOR,
AC30-11, SWITCH,
AC&5-1], SWITCH,
ACE0-L1, SWITCH,
AC90-0), SWITCH,
ADCY, CONRECTOR,
AD&5-1], SWITCH,
ADAPTER
CABLE, &1504—(1, GLENAIR
CONDULT, CORNMECTOR ASSEMBLY......
COUPLING RINE, CO900-246-(), CINCH..
CRIMP BARREL, 252-1230-000, ITT CARMOIN.
SLEEVE, CIRCULAR AREA UNITS CCAUD..
SOLDER, &560-3094~01-01-00, CAMBIODN
SOLDER, BACAT4AR1GL, BOEING......
SPLICE, CIRCULAR AREA UNITS {CAl
ADAPTER KIT
B2-BBY, AMPHENOL: :2::sssasascaassannasa
COAX CONMECTOR, 82-887, AMPHEMOL.......
ADAPTER PLATE
CUTOUT, &&—13970-1,
CUTOUT, &&6~14850-1,
CUTOUT, &5-1B337-1,
CUTOUT, &%-37164~3, BOEING.
CUTOUT, BACAT4EH10, BOEING.
CUTOUT, BACAT4BH1Z, BOEING.
CUTOUT, BACATAEH14, BODEING.
CUTOUT, BACAT4BHS, BOEING.
CUTOUT, BACAT4EHT, BOEING..

| MANUAL NO: Dé-S4546

....................................... 20-51-41
....................................... 20-51-41

20-60-06
20-60-06
- 20-60-06
20-60-06

CHAPTER CROSS5-REFEREMCE INDEX

PAGE 1
JUL 0172005

STANDARD WIRING PRACTICES MANUAL

CHAPTER CROS5-REFEREMCE IN

+-320551-2

TERMIMAL LUG, RESTRICTIVE ENTRY,

TERMIMAL LUG, RESTRICTIVE ENTRY,
13205513

TERMIMAL LUG, RESTRICTIVE ENTRY,

TERMIMAL LUG, RESTRICTIVE ENTRY,
13205514

TERMIMAL LUG, RESTRICTIVE ENTRY,

TERMIMAL LUG, RESTRICTIVE ENTRY,
13218970, TERMIMAL, THERMOCOUPLE,
13218980, TERMIMAL, THERMOCOUPLE,
3223250

ALUMEL THERMOCOUFLE BUTT SPLICE,

SPLICE, THERMOCODUPLE, AMF
3223251

CHROMEL THERMOCODUPLE BUTT SPLICE, AMP

SPLICE, THERMOCOUPLE, AMP......ccueee
13314560, TERMIMAL LUG, GEMERAL PURPOSE,
13314561, TERMIMAL LUG, GEMERAL PURPOSE,
1-331457-0, TERMIMAL LUG, GEMERAL PURPOSE,
13314580, TERMIMAL LUG, GEMERAL PURPOSE,
13314581, TERMIMAL LUG, GEMERAL PURPOSE,
1-331459-0, TERMIMAL LUG, GEMERAL PURPOSE,
13314600, TERMIMAL LUG, GEMERAL PURPOSE,
+-331460-1, TERMIMAL LUG, GEMERAL PURPOSE,
1-331467-0, TERMIMAL LUG, GEMERAL PURPOSE,
+51884-0

TERMIMAL LUG, RESTRICTIVE ENTRY, AMP.

TERMIMAL LUG, RESTRICTIVE ENTRY, AMP.
518841

TERMIMAL LUG, RESTRICTIVE ENTRY, AMP.

TERMIMAL LUG, RESTRICTIVE ENTRY, AMP.
1-52521-0, TERMINAL, COPALUM, AMP..
1-52521-1, TERMINAL, COPALUM, AMP..
A-24400

COMNECTOR, ASSEMBLY WITH &5BA4TBS6—() CABLE, BENDIX......cucicuinnnasanannaanan 20-3511

COMNECTOR, BERDIX
10-584762, CONMECTOR, AMPHERDL
10584794, CONMECTOR, AMPHENOL
1060450, RELAY S0CKET, BOEING
10-60479-(3, CONNECTOR, BOEING
10604791, COMNECTOR, BOEING.
16047912, CONNECTOR, BOEING
10-60479-124, CONMECTOR, BOEING.
10-60479-127, CONMECTOR, BOEING.
1060479128, CONMECTOR, BUEING.
10-60479-129, CUNMECTOR, BOEING..

CHAPTER CROS5-REFEREMCE IMDEX
PAGE 290
JUL 01/ 2005

MANUAL RD: Dé&-54448
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Example of finding specific material

STAMDARD WIRING PRACTICES MANUAL STAMDARD WIRING PRACTICES MANUAL
CHAPTER CROSS-REFERENCE INDEX ASSEMBLY OF INSULATED AKD UNMINSULATED TERMINAL LUGS

BACS135(INP, FERRULE, MECHANICAL, BOEIMG. ... ..oooseencaneecancanneeonneinees 20-10-15 Boeing Standard S —— suppiier
BACS16AF1

RELAY SOCKET, BOEING. .20-81-19 1 26161 Ll

RELAY SOCKET, BOEING ...20-81-22 1 BACT1ZAC12 c—s28-10 ETc
BACS16AE1 1 T HolLLingsworth

RELAY SOCKET, BOEING ... 20-81-19

RELAY SOCKET, BOEING ...20-81-22 1 520578 Clas
ACZ18AHT 1 BACT1ZAC13 —a30-55 ETc

RELAY SDCKET, 1 R5111N HolLingseorth

RELAY SDCKET, 1 T20577 M
BACS16W, RELAY SOCKET, BOEING 1 E— TR Bl
BACS16WIA, RELAY SOCKET, BOEING 1
BACS16M2A, RELAY SOCKET, BOEING.. RST1ZN HOLLIngsworth
BACS16W3A, RELAY SOCKET, BOEING.. I I 25043 amo
BACS16WAA, RELAY SOCKET, BOEING FAVEC-L Burndy
BACS16WSA, RELAY SDCKET,
BACS16K, RELAY SOCKET, BOEING.. I |mc112n(1-:. p2enaz AP
BACS16K1A, RELAY SOCKET, ;:?D:i‘“ :”":""5'
BACS16X2A, RELAY SOCKET,
BACS16X3A, RELAY SOCKET, I |uc'r1zu1? racvaCc-L2 Burndy
BACS1BAXC), SPACER, STAR, SUEING. R s
BACS1BAYC), SPACER, COIL, BEING.... I |B.ET12M1B ADVAC L3 P
BACSIHC), RING POST SUPPORT, WIRE WARMESS, BOEING ..20-10-12 H
BACS31J(), SUPPORT ASSCMELY, WIRE HARNESS, BOEING e 201012 I macT1ZAC18 Z2L045 AN
BACSI8J(), CLIP, STRINGER, BOEING............... .20-10-12 ragvsc—L1 purnay
BACSISJL, STRINGER CLIP, SINGLE INSERT, BOEING .20-10-12 Tza0a7 e
BACSI8)S, STRINGER (LIP, DUAL INSERT, BOEIMNG.... BACT12A020 SAENGC L urnd
BACS38J7, STRINGER CLIP, LONG SINGLE IMSERT, BOSTMG. . ....oe..ecoecieneeeonocnees 20-10-12 oinis o -
BACS45AC)

SEAL, WIRE HARNESS, BUEING ..20-10-20 I |na.u:'r12nc2| ruEvsC—Ls Burnay

SPACER, CDIL, BOEING BT )

SPACER, STAR, BOZING I |l!-il'1'”2“21I YACVSL_L2 Burnay
BACS45BC), SEAL, WIRE HARNESS, BOEING.
BACS52H1B-B1-1, SPLICE, BOEING.... I |m,:-”2ﬁ{2-, 326050 L
BACS5IRAEA1, GROUKD STUD, SOEING.... FaEvaC—L Burnay
BACS53B1EAZ, GROUND 5TUD, EBUEING 24051 ame
BACTI2AC1, TERMINAL LUG, GEMERAL PURPUSE, BOEIMS BACTIZAC2L ASVAC—LL Burndy
BACT12AC10, TERMINAL LUG, GENERAL PURPOSE, BOEING. .
BACT124C11, TERMINAL LUG, GEWERAL PURPOSE, BAEING .. 20-30-11 I BACT12AC25 526052 ARP
BACT12AC12 ' AEW AC—L 2 Burndy

TERMINAL LUG, GENERAL PURPDSE, BOEIMG......ccvcascansas - +ea20-30-11 Z24053 ame

TERMINAL, SHIELD GROUND ASSEMELY, BOEIMG... . .20-25-11 BACT12AC26 YAV ZeL1 Burnay
BACT12AC13, TERMINWAL LUG, GENERAL PURPOSE, BOEING. . .20-30-11
BACT12AC14, TERMINAL LUG, GENERAL FURFOSE, BOEING. . .20-30-11 I |u.;-”2“2? 5260546 ARP
BACT1ZACTS [TAEV2C-L Burndy

TERMINAL LUG, GENERAL PURPDSE, BOEING . ..20-30-11

TERMINAL, SHIELD GROUND ASSEMBLY, BOEIMG... . .20-25-11
BACT12AC1S, TERMINAL LUG, GENERAL PURPOSE, BOEING. . 20-30-11
BACT12ACTT, TERMINAL LUG, GENERAL PURPOSE, BOEING ... 20-30-11
MANUAL MD: Dé-54445 CHAPTER CROSS-REFEREMCE INDEX MANUAL MD: Dé-54445 PAGE 5

PAGE 25 20-30-11 FEB 01/2003
JUL 0142005
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B. (3) Chapter 20 important data and tables

Objective: Demonstrate the use of the associated tables for replacement of
wire, connective devices and contacts, and associated components, including
approved replacements.

a. Contact crimp tools, insertion/extraction tools

b. Wire Insulation removal tools

c. Electrical cable binding

d. Wire type codes and part numbers identification

e. Connective devices types and contacts

f. Terminal blocks and terminations

g. Terminal blocks modules, grounding modules and contacts
h. Cleaning procedures

i. Repair procedures

Page 62 0f212
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Example of contact crimp tool table

STANDARD WIRING PRACTICES MANUAL

CONTACT CRIMP TOOL CROSS REFEREMLE

STANDARD WIRING PRACTICES MANUAL

COMTACT CRIMP TOOL CROSS REFERENCE

TABLE I
PARAGRAPH DESCRIPTION PAEE M22520/1-01 CQUIVALENT CRIMP TOOLS
1 1. The Boeing §T2220-0) Crimp Toal 1
1 1.4. General Description 1 Contact Size Equivalent Crimp Tool
1 1.8. Locater Installation z Subject trimp | Spectal
1 z. The M22520/1-01 Crimp Tool z Engaging End Barral Basic Unit Locator
1 z.h.  General Description z
1 Z.B.  Turret Head Assembly Removal z M22520/1-01 M22520/1-02
1 2.C.  Turret Head Assemuly Installation 2 20 - [sT2220-1-Y 5T2220-1-1
; S EEmans : T
1 3.8, Locator nenwall.} 3 [v22520/1-01 H22520/1-02
1 I.C.  Locator Installation 5 20 & - [sTzzany 57222011
1 & Equivalent Contact Crimp Tools 5 |m22520/2-01 Mzz520/2-02
: £ Emll bemied Biw o : [
1 .. 5T2220-1-Y Equivalent Crimp Tools 7 18 - sz 12220143
1 4.0.  M22520/0) Equivalent Supplier Crimp Tools 1 |v22520/2-01 H22520/2-02
1 5. Approved Tool Suppliers 12 [M2zs2001-01 Mz2520/1-02
1 S, Crimp Tools 12 subject 1% 16 - [sT2220-1-Y 5T2220-1-2
X 20-61-11 |ws3191-1 Ms3191-16
’ [Mzz520/1-01 Mzz520/1-02
A. General Description — [sT2220-1-1 5T2220-1-3
The Boelng 5T2220-() crimp tool 1s based on the MS31%1-A crimp tool and has (w5391 M53191-12
e ;:rrt.::i; uses replacable contact locators 1 Alumel [rzzsa0/1-01 pezszn/1-02
- The Locators are also identified with an ST2220-() part number 12 |sT2220-1-Y ST22an-1-51
- The tool must be operated through a Tull cycle Cnromal [m22520/1-01 Az232001-02
- Crimp depth 1s controlled by the Locator. Inzzzn—'l—v 5T2220-1-31
M22520/1-01 Mz2520/1-02
10 - [sT2220-1-7 5T2220-1-3
|ms3191-1 Ms3191-12
Rataining Laln |w2z520/1-01 Mzz2520/1-02
168 168 - [s7T22200% 5T2220-1-2
Festiming Latcn Locator |ms3191-1 M53131-164
e o | . | w | e
20-61-13 - = —
Locstar [#s3191-1 Ms3191-164
Relsass Slids |m22520/1-01 Mz2520/1-02
12 12 - [s72220-1-% 5T2220-1-3
|ms31911 Ms3131-124
5T2220-() CRIMF TOOL HANDLE AND LOCATOR
Figure 1
MANUAL NO: D4-54544 PAGE 1 PAGE & MANUAL NO: Dé-55446
20-00-12 JIL 0172005 AUG D1/1996 20-00-12
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Example of wire insulation removal tool table

STAMDARD WIRING PRACTICES MANUAL

WIRE IRSULATION REMOVAL

- Cenductor

Insulation— J

0o
The Wre

CONFIGURATION OF A WIRE
Figure 3

2.Cable Jacket and Wire Insulation Bemgwal

MANUAL MO:

Selection of a Removal Tool
£1} For the selection of a cable jacket removal tool:
¢a) Find the Wire Type Code (WTC) of the cable.
Diagram Manual .
b} Find the wire specification or the wWire part ramber of the cable.
Refer to Subject 20-D0-13.
() Make 3 selsction of & cable jacket removal tool. Refer to:
- Table I for 8 WIC W1th One Wire specification o part number
- Table II for a3 WTC with more than one wire specification or part
nUmbEr .
t2} For the selection of an insulation removal tool:
ta) Find the Wire Type Code (WTC) of the cable.
Diagram Manual .
(b} Find the wire specification or the wire part ramber of the cable.
Refer to Subject 20-00-13.
() Make a selection of an insulation remwval tool. Refer to:
- Table IIT for @ WTC With one wire specitication oF part number
- Table IV for a WTC with more than one wire specification or part
nUmbEr .
Cable Jacket Removal
This paragraph gives the procedure to remove a length of the outer jacket from a
cable that has an 0.0. that 15 Less than or egqual to 0.3 1nch.

Refer to the Wiring

Refer to the Wiring

NOTE: It 1= recommended that 3 test of the cable jacket remwal tool 15 done

wWith a sample of the cable, before the operation 1s done on & cable that
15 installed or must be nstalled 1n the airplane.

€1} Put the end of the cable 1n the V-notch that 15 nearest the pivot and below
the blade
Make sure that the blade 1s on the s1de of the cable jacket removal tool
that 1s opposite to the hand that holds the cable.

(2} Move the tool arcund the cable approximately three times.

[é-54845 PAGE 3

20-00-15 AUG 0172001

STANDARD WIRING PRACTICES MANUAL
WIRE IMSULATION REMOVAL

3) Remove the cable from the tool.
{4) Bend the cable on the Line where the cable 15 cut to break the outer jacket
Loose.

€5) IT the Llength of jacket s long, cut the jacket Longitwdinally with the
front blade of the tool.

(&) Remove the Length of jacket.
{7) Examine the cable for damage.
Wire Insulation Removal
: It 15 recommended that a test of the insulation remowal tool 15 done with
a sample of the wire, before the operation is done on a wire that is
nstalled or must D2 installed 1n the airplane.
1) Put the wire in the correct hole in the insulation removal tool.
{2) Close the handles of the teol until the tool mekes a click.
Make sure the handles stay closed.
{3) Remove the wire from the tool.
{4) Release the handles of the tool.
{5) Examine the wire for damage. Refer to Paragraph 1.B.

Refer to Paragraph 1.A.

J.Cable Jacket and Wire Insulation Removal Tools

A. Cable Jacket Removal Tools
Table I and Table II give the tools that are recommended for the removal of &
length of the outer jacket from the end of a cable.

BOTE: Other tools are acceptable 1T the result of the removal operation agrees
with the necessary conditions that are specified in Paragraph 1.4,
TABLE I
RECOMMENDED CASLE JACKET REMOVAL TOOLS
wire Size
Replacemsnt
WTC CAMGY Basic Unit —
Min1mun Max imum
o - - 45-402 K=6493
[T - - 45-402 K-5493
oc - - 45-402 K-5493
[ - - 45-402 K—6493
N - - 45-403 K=6497
[T - - 45-404 K—6500
OR - - 45-403 k=495
03 - - 45-403 K—6497
[ - - 45-403 K—6499
PAGE 4 MANUAL ND: D&-54446
AUG D1/ 2001 20-00-15
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Example of wire type replacement table

STANDARD WIRING PRACTICES MANUAL

STANDARD WIRE TYPE REPLACEMERT

This &l.luxt qlves:

The general purpose BNS 13-48 and BMS 13-60 wire types that are eguivalent
— The other general purpose wire types that canm be replaced by BMS 1343 and BMS 1360

STANDARD WIRING PRACTICES MANUAL

STANDARD WIRE TYPE REPLACEMENT

B. BM5S 13-4& Mire Types

wire types
- The high temperature wire types that can be replaced by EMS 13-53 wire types.
EABSCRAPH DESCRIPTION EAGE
1 1. AlLternative Wires and Cables 1
] T.4. Applicable Conditions for Wire Replacement 1
1 1.B. BMS 13-48 Wire Types 2
1 1.C. BNS 1340 Wire Types 3
1 2. Replacement of Standard Wire Types 3
1 2.4, Eeneral Purpose Wire Types 3
1 2.B. High Temperature Wire Types 10
1.plternative Wires and Cables
A. Applicable Conditions for Wire Replacement
The ALternative Wire Rata that 1s giwen 1n this Subject 15 also ncluded in the
Alternattve Wire Data of Subject 20-00-13.
These conditions are applicable for the Alternative Wire Data and 1n Table III,
Table IV, Table V, Table VI, and Table VII:
- An Alternative Wire 15 satistactory whem 1t 1s not possible to Tind or get
the Wire that 1s speciTied in the wire L1st of the Wiring D1agram Manual
(WDM) that 15 applicable for the airplane mogel
- The replacement of a Specified Wire by a wire that 1s not given as an
Alternative Wire 1s not recommended
— [Each Alternative Wire is applicable for all models.
NOTE: Boeing Service Enginesring can supply more data to answer guestlons about
the Alternative Wires.
These conditions are alsc applicable when a Specified Wire 1s replaced w1th an
Alternative Wire:
- The Alternative Wire must have the same mumber of conductors
- The Alternative Wire must have the same s1ze of conductor
- The Alternative Wire must have the same color of the insulation or the
outer jacket 17 a spectal color 15 specified.
For the replacement of standard Wire types:
— Table I gives the eguivalent EMS 13-40 wire types for the applicable BMS
13-48 Wire types
- Table II gtves the equivalent BMS 1348 wire types Tor the applicable EMS
13-60 Wire types
- Table ITII, Table IV, and Table V give the other general purpose wire types
that can be replaced by the applicable BMS 13-4B and BMS 13-60 wire types
— Table VI and Table VII give the high temperature wire types that cam be
replaced by the applicable BMS 13-58 wire types.
MANUAL MO D&-354445 PAGE 1
20-00-14 JUL 0172005

THBLE I
EM5 1360 WIRE TYFES THAT HAWE EQUIVALENT BMS 13-43 WIRE TYPES
BM3 1348 Wire Equivalent BNS 13-60 Wire
Type DEscription Type Description
Insulaticen — & mil, Comductor — Insulation — & mil, Conductor -
Type 3 tin coated copper, Shield, Type 13 |tin coated copper, Shield,
Jacket Jacket
Insulation — & mil, AWE 24 TO
Insulation - & mil, Conductor — ::gtl?i ;‘:‘:";:ﬁ;: ;nn::kelr
Type & [silver coated high strength Type 15 (e A 14 to g“ 13""“
copper alloy, Shield, Jacket conductors — nicksl coated
copper, Shield, Jacket
Insulztion - & mil, Conguctor — Insulation — & mil, Conductor -
T¥pe 10 [t1n coated copper TPe 1 [t4n coated copper
Insulztion - & mil, Conguctor — Insulation — & mil, Conductor -
Type 11  |stlver coated high strength Type & |nickel coated Righ strength
copper_alloy copper_al Loy
Insulation — & mil, Conductor — Insulation — B mil, Conductor —
Type 12 |ttn coated copper, Shield, Type 2 [tin coated copper, Smield,
Jacket Jacket
Insulaticen — & mil, Comductor Insulation — B mil, Conductor -
Type 13 |stlver coated high strength Type 5 |nickel coated high strength
copper alloy, Shield, Jacket copper alloy, Shield, Jacket
Insulation — & mil, Conductor Insulation — B mil, Conductor —
Type 27 |tin coated copper, Flat Type 33 [|t1n coated copper, FLat
Conductor Shield, Jacket [Conductor Shield, Jacket
Insulaticen — & mil, Comductor Insulation — B mil, Conductor -
s1lver coated high strength nickel coated R1gh strength
TYPe 28 oopper allay, Flat Conductor Type 3 [copper alloy, Flat Conducter
Shield, Jacket Shield, Jacket
Insulztion - & mil, Conguctor Insulation - & mil, Conductor -
Type 32 |nickel coated high strength Type 5 |nickel coated high strength
copper alloy, Shield, Jacket copper alloy, Shield, Jacket
PUBE 2 MARUAL KO Dé—54446
AUG D1/2004 20-00-14
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Example of wire gauge table

AWG gauge gg:gggﬂn - gi‘;':g:g%m Ohms per 1000 ft|[Ohms per kmi|Maximum amps for chassis wiring :)";;‘g:‘;‘r’:nﬁ%gg; '1"';0",,'/:“:'2:123‘:’??3 ;g,'id conductor copper|[E7e3Kng frce Soft Annealed Cu 37000 PS|
0000 0.46 11.684 0.049 016072 |[380 302 125 Hz 6120 Ibs
000 0.4096 1040384 |[0.0618 0202704 |[328 239 160 Hz 4860 Ibs
00 0.3648 926592 ||0.0779 0255512 ||283 190 200 Hz 3860 Ibs
0 0.3249 825246 ||0.0983 0322424 ||245 150 250 Hz 3060 Ibs
1 0.2893 734822 |[0.1239 0406392 |21 119 325 Hz 2430 Ibs
2 0.2576 654304 |[0.1563 0512664  |[181 94 410 Hz 1930 Ibs
3 0.2294 582676 ||0.197 064616 |[158 75 500 Hz 1530 Ibs
4 0.2043 518922 |[0.2485 081508 |[135 50 650 Hz 1210 Ibs
5 0.1819 462026 |[0.3133 1027624 ||118 47 810 Hz 960 Ibs
5 0.162 41148 0.3951 1295928 ||101 37 1100 Hz 760 Ibs
7 0.1443 366522 ||0.4982 1634096 ||89 30 1300 Hz 505 Ibs
B 0.1285 3.2639 0.6282 2060496 ||73 24 1650 Hz 480 Ibs
9 0.1144 290576 ||0.7921 2598088 ||o4 19 2050 Hz 380 Ibs
10 0.1019 258826 ||0.9989 3276392 |55 15 2600 Hz 314 Ibs
11 0.0907 230378 |[1.26 41328 47 12 3200 Hz 249 Ibs
12 0.0808 205232 |[1.588 520864 ||41 93 4150 Hz 197 Ibs
13 0.072 1.8288 2.003 656984 |35 74 5300 Hz 150 Ibs
1 0.0641 162814 |[2.525 8.262 32 59 5700 Az 119 Ibs
15 0.0571 145034 |[3.184 1044352 |28 47 8250 Hz 94 Ibs
16 0.0508 129032 |[4.016 1317248 |22 3.7 11 kHz 75 Ibs
17 0.0453 115062 |[5.064 1660992 |19 2.9 13k Hz 59 Ibs
18 0.0403 102362 |[6.385 209428 |16 23 17 kHz 47 Ibs
19 0.0359 091186 |[3.051 26.40728 |14 18 21 kHz 37 Ibs
20 0.032 0.8128 1015 33.092 11 15 27 kHz 29 Ibs
21 0.0285 0.7239 128 41.984 g 12 33 kHz 23 Ibs
22 0.0254 064516 |[16.14 529392 |7 0.92 42 kHz 18 Ibs
23 0.0226 057404  |[20.36 667808 |47 0.729 53 kHz 145 Ibs
24 0.0201 051054 |[25.67 841976 |35 0577 58 kHz 115 Ibs

Page 66 of 212
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Example of connector contacts table

STANDARD WIRING PRACTICES MANUAL STANDARD WIRIMG PRACTICES MANUAL
ASSEMBLY OF CORMECTOR CONTACTS WITH THE ADJUSTMENT OF THE COMDUCTOR SIZE ASSEMBLY OF COMMECTOR CONTACTS WITH THE ADJUSTMENT OF THE COMDUCTOR SIZE
B.  Contact Assemoly With FiLLer Wire 1 Make sure that:
TABLE II 1 — ALL of the strands of each comductor are in the crimp barrel
1 APPLICABLE COMTACT CRIMP TODLS AND FILLER WIRE - The conguctor can be seen 1n the 1nspection nole
- The gi1stance Trom the end of the 1nsulation of the DI"1|'|3I':|" wWire to
Necessary bata for the the end of the crimp barrel 1s not more that 0.03 inch.
wire Filler Wire selection of @ Crimp Tool I {B) FRemove the unwanted Length of the filler wires as close as possible to the
gize Crimp - and of the crimp barrel. ReTer to E1gure é.
Barrel Adjusted Wire Size | Crime I CAUTION: DO NOT CUT OR CAUSE DAMAGE T THE STRAMDS OF THE PRIMARY WIRE.
cawgy | 5128 | suantity | St2e parrel THE MECHANICAL STRENGTH OF THE WIRE CAM BE DECREASED.
v (WG} 51z
Inspadion Hel Primary Wira
1 24 16 1 18 16 i napadon HeE "
1 22 16 1 18 16 16
12 2 1% 12 12
I a B [ 14 B E] Contae! Crimp Bareal \—Enn al thi Filksr Wire
12 1 1% 12 12
I 18 s < o : 3 1 REMIVAL OF THE UMMANTED LENGTH OF THE FILLER WIRE
Flgure &
1 16 B & 1% B ]
1 1% B 2 12 B ]
1 = : 3 = : 5 L. Contact Assembly with an EyeletTmLE "
! 10 2 3 18 g 5 1 APPLICABLE CONTACT CRIMP TOOLS AND EYELETS
I €1} FInd the guantity and s1ze of Tiller wire that are applicable for the wire wire Necessary Data for the Selectlon of & Crimp Tool
s1ze and crimp barrel size in Table II. Crimp ) e
I €2) Find the 1nsulation removal Length for the specified contact. Refer to the 122 | garrer Eyelet Adjusted Wire S1ze Berret Spacial Instructd
Supject that 15 applicable Tor the Sssembly of the comnector. gy | sue o arre pecial Instructians
I Make sure that the insulation removal Length 1s the length that is Slze
spectiied for: 5 |cEesEC 20 16 -
I - The crimp barrel size of the contact - ¥—6015-C 20 16 -
- A wire size that 15 the same size &s the size of the crimp barrel. CEGGFL 14 12 Fold the conductor back
1 MITE: Thi1s Length 15 the necessary Lemgth of Insulation to remove. 12 3015 15 12 Fold the comductor back
I {3) Remove the necessary length of insulation from the end of the wire and the CESBFC 7 1% _
end of each Tiller wire. 16 ¥ _&015C 0 1% —
. . z2
I (R:lz:;o:-} ;;q:;: ::‘u:"zresm::tbimu lus THE STRANDS OF THE COMDUCTOR. THE 1z [CESERC 18 12 [Fald the conductor back
I MECHANICAL STREMGTH OF THE WIRE CAM BE DECREASED. 1-e015-L 18 12 |Fold the conductor back
CAUTIN: MAKE SURE THAT THE END OF THE INSULATION IS EGUAL AND SYMMETRICAL I 20 12 [GEGGFC AL 12 -
ARQUMD THE CIRCUMFEREMCE OF THE CONDUCTOR. UWWANTED INSULATION IN -R015-L 14 12 -
THE CRIMP JOINT CAM IMCREASE THE ELECTRICAL RESISTAMCE. 1 JUR =7 14 12 -
CAUTION: MAKE SURE THAT THE BASE METAL OF THE CONDUCTOR CAMNOT BE SEEN. 1-9015-C 145 12 -
CORROSION OF THE CONDUCTOR CAN OCCUR.
PAGE & MANUAL NO: Dé—54446 .
PAGE & MANUAL MDD Dé-5&446
FER Dus200z 20-60-00 FEB 01/2003 20-60-00
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Example of terminal junction table

PAGE &
FEB D1/2002

STANDARD WIRING PRACTICES MANUAL

ASSEMELY OF THE MB1714() SERIES I TERMIMAL JUNCTION SYSTEM

TABLE 11
USS0LETE TERMINAL MODULE PART NUMBERS
Replacement
obsolete Module Modue
MRFE1ZEDI-()  |ME1714/%-DH1
MRFE12ED2-() |M&1714/5-DD1
MRFE1ZED-() [ME1714/5-D21
MRFE1ZEDS-()  |ME1714/%-DA1
MRTE1SEDZ-() |M&1714/3-DD1
MRTE1SEO3-() |M&1714/3-D21
MRTE1SED-()  |ME1714/3-DA1
MRTE20E09-() |ME1714/2-DE1
ME1714/4-DA1_|[TIN112601
ME1714/4-D81  [TIN112602
ME1714/4-DB2 |[TIN112603
ME1714/ 4001 [TIN112605
ME1714/4-DC2_|TIN112606
ME1714/4-DD1_|TIN112607
MBITI4 3 - D G

Basi Pat Muriber
Specficason Sheet

] L Hus Caonfiguratian

1 - Feechack Type, Sze 22 Contacts
2 - Feochack Type, Sze 20 Contacls
3 - Feachack Type, Sze 16 Contacts
4 - Feecback Type, Sze 17 Contacis
6 - Foscthy Type, SiEe 22 Gomacts
7 - Fascthvu Type, Size 20 Gomacts
& - Fesdihru Typa, Bize 16 Comacts
9 - Fosotheu Type, Size 12 Cantacts

Clags

ME1714 SERIES I TERMINAL MODULE PART MUMEER STRUCTURE

20-83-01

Figure &

MANUAL ND: Dé-54446

STANDARD WIRING PRACTICES MANUAL

ASSEMBLY OF THE ME17140) SERIES II TERMIRAL JURCTION SYSTEM

Contact Part Mumbers

CONTACT PART WUMBERS

THABLE III

Contact  Size
Engaging | Crimp Part Mumber Supplier
End garrel
2z 22 |M390E9/ 22131 GPL.
20 20 |[M39M029/ 22192 GPL.
16 16 |M3I9029/22-193 QPL
12 12 |LT5-512012 Deutsch
Seal Plug Part Mumbers
TAELE IV
SEAL FLUG PART NUMEERS
Contact Size
Engaging [ Crimp Seal Plug Supplier
End Barrel
22 22 [1613-03-2205 QPL
20 20 |B153%-20 GPL.
16 16 |B153%-14 GPL.
12 12 153812 QFL

2.Insert Configurations

Boeing Z80-3000%-(} Terminal Block Modules

ZB0-30001-(3 IRSERT CONFIGURATIONS WITH

A.
y
&
]
&
1
o
2B0-30001-1
PAGE 2
AUG D1/ 1998 20-83-02

280 -3HHN -2

200-30001-3

Flgure 1

Ty
oo

BR0-30001-8
20 SIZE 2Z CONTALTS

MANUAL ND: Dé-54446

I"dg(-]:‘)g)é%_OT 212
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Example of cleaning procedure table

STANDARD WIRING PRACTICES MANUAL

CLEANING OF WIRE HARMESSES

CAUTION: AN AGUEQUS CLEANER THAT HAS A PH MORE THAN 9.0 MUST NOT BE APPLIED TD

LAUTION:

THE WIRE HARMESS.
DCCUR.

DAMAGE T0 THE WIRE HARNESS AND O0THER EQUIPMENT CAN

AN AGUEQUS CLEANER THAT IS NOT SPECLFIED FOR THE MATERIALS AMD THE

COMPORENTS IN A WIRE HARNESS MUST MOT BE APPLIED TO THE WIRE HARNESS.
DAMAGE T0 THE WIRE HARKESS CAM OCCUR.
CAUTIOR: A HIGH WOLUME OF AQUEDUS CLEANER MUST NOT BE APPLIED TO AM AREA URLESS

THE LIGUID CAN DRAIN SUFFICIENTLY.

IF THE LIGUID DDES NOT DRAIM

SUFFICIENTLY, DAMAGE T0 THE EQUIPMENT OR A STRUCTURE CAN OCCUR.

Hecessary Matertals and Tools

CLEANING OF WIRE HARMNESSES

TABLE III
SELECTION OF A CLEAMING PROCEDURE FOR THE PRESSURIZED AREA
Contamination Cleaning
Location Form State Example Frocedure
[BMS3-11, chemical,
Fluid, chemical cleaner,
petroleum based corrosion 1NR1D1ting
or 3 myarautie [for OT O compound, Tuel, Paragraph 3.4.
Tlutd mydrautic fiutg, oil,
[paint
Chemical, chemical
cLeaner, de-1cing
Fluld, not flutd, food products,
petroleum baseq [FT 0T O Lavatory waste water, | Foroo0reen 3.0
urine, salt water, soft
arink, solvent
50110, not Dirt, fecal matter,
petroleum based [*Y Tood, soot Paragraph 3.C.
Dirt, foreign object,
A wire, a Loose
* Solid, not matal particle,
cable, ar a petroleum based ﬂ“i Les, corroston particle tnat| Feregraon 3.C.
wire harness asve falls from a part, sand
support clam e
soL1d, not Dust, Lint, food
M particles, not . : ’ Paragraph &.A.
petroleum based F00- 5 foreign object
Adhesive, greass, mud,
sem1-sol1d WEt or dry seatamt Paragraph 3.A.
Mixture of
Tluld ang
oL 1, et or dry 1L and dirt Paragraph 3.4
petroleum based s
[or hfﬂ'wL1C
fluld
Mixture of
flutd and Lavatory waste water
solid, not Wet or ary and dirt Paragraph 3.0.

petroleum based

TABLE T
RECOMMENDED SOLVENTS
solvent specification supplier
1 17-1-735 grade A | Any Source
ALconol, Isopropyl
| oprogy 17-1-735 grage 8| Any Source
Alconol, Denatured, Ethyl |0-E-740 Any source
Mapntha, Aliphatic TT-M-95, Type 11 | Any Source
TABLE II
1 NECESSARY TROLS
Material or Part Wumber or
Descripti Suppl1
Tool escription Specification ppLIEr
1. The bristles are 5ot and
not abrastve; 2. The bristle
Brush retatner 1s not metal; 3. The |specified by supplier |Any Source
cleaners do not cause damage
to the brush materials
Cloth, Cotton, Rofn-woven (s e 1.7 Any Source
Cleaning . ¥
I Compressea |Air, Clean and dry specified by supplier |dny Source
Gas Mitrogen, Clean and dry specified by supplier |dny Source
Swabs [cotton, Lint free specified by supplier |dny Source
Vacuum _ |The brush has soft bristles Specified by supplier |dny Source
PAGE & MANUAL ND: Dé-55455
FEB 01/2003 20-10-04

PAGE &
FEB D1/ 2003

20-10-D4&

MANUAL RD: D&-58448
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Example of repair procedure table

STANDARD WIRIMG PRACTICES MANUAL

REPAIR OF ELECTRICAL WIRE AND CABLE

TABLE IX

DAMAGE CONDITIONS AMD REPAIR PROCEDURES

Fuel Buantity
Indicator System

Damage Condition

Repair Condition

Reference

The conductor has damage

Azzembly of a3 splice

Subject 2-14-12

The conductor insulation has
danage

Azzembly of a splice

Subject 20-14-12

The shield has damage

Assembly of a splice

Subject 20-14-12

The damage goes through the
outer jacket

Assembly of a splice

Subject 20-14-12

STANDARD WIRING PRACTICES MANUAL

REPAIR OF ELECTRICAL WIRE AMD CABLE

Regair not 15 necessary when these types of damege occur:

A Told 1n the insulation at a bend

A small scratch on the surface of the insulation
Abrasion that makes the surface of the insulation rough.
Table X gives the damage conditions and repalir procedures Tor the specified Tuel
guantity indicator system wire and cable that 1s extermal to the fuel tank.
HOTE: The replacement of the wire or cable 15 3 satisfactory alternative to the

repair of the wire or cable.
TABLE X

DAMAGE CONDITIONS AND REPAIR PROCEDURES

The outer jacket has damage

Azzembly of a splice

Subject 2-14-12

The bond between the

Hi-1 verlaps of the tape of the |Assembly of a splice |Subject 20-14-12
outer jacket 1s broken
The gresn outer brald has Repair of the gresn
damage, the cable jacket has|outer bratd — Sunject 20-16-12
na dEmage [Permanent Repair
The green outer braid has
gamage Less than one nch in|toPalr o the gresn i
? outer orata - supject 20-14-12
Length, the cable jecket hasfr. - oo too e
no damage L
The conductor has damage Assembly of a splice [Subject 20-14-12
The damage goes through the R
EsuLatin Assembly of 3 SpLice |Subject 20-14-12
The 1nsulation has damage Assembly of a splice |Subject 20-14-12
The bond betwsen the
overleps of the insulatfon |Assembly of a splice |Subject 20-14-12
Low-1 tape 15 broken

The green outer braid has
damage, the cable jacket has
no_damage

Repair of the green
jouter brald -
Permanent Repair

Subject 20-14-12

The green outer brald has
damage Less than one inch in
Length, the cable jacket has
no_damage

Repair of the green
jouter bratd —
Temporary Repatir

Subject 2-14-12

V. Fuel Guantity Indicator System Wire and Cable that are not Installed in a Fuel

For the conditions that are applicable to the data 1n this paragraph, refer to

Tank
Paragraph 1.A.
PAGE 42
NOV 0172004 20-10-13

MANUAL HD: Dé-Siasd

Applicable Repair
Wire or Cable Damage Condition
- Cond1tion Frocedure
Fuel Vapor Paragraph 5.C.
Damage to the 1nner jacket Paragraph 5.C
Mo Fuel Va
P [Paragrapn 5.0
Damage to the cuter shield 1s more than 1 Fuel Vapor Paragraph 5.C
nch 1n LEmgEh, oF more tham 5 percent of Paragraph 5.C
Mo Fuel Va
BMS13-60T27  |the circumference of the shield PO Baraorapn 5.0
Damage to the shield 15 Less than 1 inch in [Fusl Vapor Paragraph &.C
Length and Less than 25 percent of the
circumterence of the shield Mo Fuel Vapor |Paragraph &.C
amage goes Into or through the outer Fuel Vapor Paragraph 3.B.
jacket, but the outer shield has no damage  [No Fuel Vapor |Paragraph 3.B
Fuel Vapor Paragraph 5.0
amage to the inner jacket Paragraph 5.0
Mo Fuel Vapor Faragraph 5.0
Damzge to the cuter shield 1s more than 1 Fuel Vapor Paragragh 5.C
nch In Lengin, or more than 25 gercent of | o Paragraph 5.C
10-60816-61  |the circumference of the shield i e S ————
bamage to the cuter shield 1s Less than 1 Fuel Vapor Paragraph &.C.
nch 1n Lemgth and Less tham 25 percent of
the circumference of the shield Mo Fuel Vaper [Paragraph &.C.
Damzge goes imto or through the outer Fual Vapor Paragraph 3.8.
jacket, but the outer shield has no damage Mo Fuel Vapor |Paragraph 3.EB.
MANUAL MOz D&-54464 PAGE 43
20-10-13 NIV 041/ 2004

Page 70 0f212
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B. (4) Wiring Diagram Manual

Objective: Demonstrate the use of the Wiring Diagram Manual.

GA3ZZ0  ARCRAFT WIRING MANUAL

. w [T R %;}35 ﬁi:l:ﬂ:];
a. Front matter oL P
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b. Diagrams *
L] : +
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Example of manual usage in front matter

WIRNG DIAGRAM MANUAL WIRNG DIAGRAM MAMUAL

INTRODUCTION
Attachment: INTRODUCTION

Front Matter 1. APPLICKRLY

This Wiring Diagram kanual is applicable anly o thase Bosing ainplanes listed an the Effective Aircraft
page. The instructions and infermation contained herein apply solely fo those ainplanes and are nat
suitable for use with any ofher Bosing airplanals).

1. METHODS USED TO FIND INFORMATION
A. How To Locate A Déiagram From & Wire Found in The Airplane

(4] As an example, taks wire number WO 195001324,

(b} Knowing the wire bundle number 'Wa199, refer to the Wire List in Chapler 91 2 GENERAL DESCRIFTION

k) Using Self indexing wire list shown, locats wire bund e Wa1593. Tha Basing Wiring Diagram Manual {WOM)] is a collection of di agrams, drawings, and Lists which define
thu 'mrl and hookup of associaled equipment installed on the listed Boeing ainplanes. These data are

{dl Logie wire numiber (01324 and an the same line undar the "Dagran’™ heading locaie the wssentially in accordance with the ATA Specification Ma. 2200, revision 2001.1.

diagram number 3511=11.

This manual may also contain daia and information provided by the custome . The Bosing Company
{8} Rafer o Chapier 35 and lomie the irformation neaded on diagram 3511-11. assumes no respansibility for the accuracy and validity of dataand information provided by a cusiomer.

The 'WDM documnent number is mnigque o the customer whose name appears on the title pags. Each
chaper is precaded by its own Table of Coments [TOC), List of Effective Pages [LEF), and Alphabatical
Inudenc.

— e T r=0013=24 1| 2BV DC NOTE: Sysiem Schematics reside in a separxs System Schematics Manual. Standard Wiring Practioss-
Chapter 20 reside in a separate Standard Wiring Practicss manual [DE-58255).
— O030-24 3 OUTPUT FOR TRAMSDULER
All'Wiring Diagrams are shown, unless stherwise spacified, with the aindane on the ground, afier normal
—— WA TFR-0029-24 g Db cND fligtt, with 1he shukdown chacklist comphee (powsr of .
DML
M35447 OXY PRESS NDCR 1 PROCESS DOMTROLS
STA 330 WL 165 LEL 38

Caontral of the various manulacuring and installation processes used for wiring the airplans is coverad in
DE-36311 = Electrical Wiring Assembly and Insiallation Processes.

Attachment: 4. BOEING CHANGE DEFINITIONS
B. How To Locate, In The Airplane, A Wire Found On A Wiring Diagram chagterzs Changes usad by Bosing o implemant ainsane changes that may afiect this manual are lisied below.
(4] Wire numbsr WEXID-011822 appears on Wiring Diagram 28:21-11. A. Customer Originated Changes {(COG)
{b) Both ends of the wire are idemified, disconnect D21028F a1 P210 panal and disconnact DA0138 Customer Originated Changes are requests io incorporate airplane data, information, changes and
o P10 panal. modifications autharized by 2 cusiomen ino the WO

NOTE Bosing will not undertaie 1o st or evalute, in any form, the validity or the sechnical
accurady of Cusiomern Oanmod Changes. This will remain the sols responsibility of the

cusiomear submitting the :I:Hrur{)rlgmmd Changs requast.
WhET2-0118-22
2 B3I B. Sorvics Dulletin (50)
!N =5 il Service Bulletins provide infermation for acmmiplishing an engineering change on in-senvics

ainplanes. Servics Bullatins are incomparaied indo this manual anly upon cusiomer request.
€. Senvice Letier (&)

i) Another method is 1o locae the bundie and winre number in the Wire List. The fitle of the bundie Service Letiers notily cusiomens of unique mainienance or operational fems.
wsually provides Station or Anea jor Airframe Bundles

MANUAL USAGE GENERAL INFORMATION
0691250 s 3108 03125 s 30508
S PR AT o a0 W i B g N R BT AT - gy LBl W - s B g Y S
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Page 73

Example of diagrams, charts and list usage

WIRNG DIAGRAM MANUAL

INTRODUCTION

1. BASIC INFORMATION ABOUT WIRING DIAGRAME
A. Wiring Diagram And Page Humbering
{a) Wiring Diagram humbering
The Diagram numbering is in accordance with ATA Specification 2200 Revision 2001.1

CHAPTER SUB-5YSTEM UB-5 L8 NUMBER
P PE SYSTEN AS SLEMED
ATA=100 AT A=100 ASSIGMED  CONSECUTIVELY
BY BOEING oY BOEING

Tha first thres digis will be identical on diagrams and schematics.
HOTE ‘When a diagram is relerenced o anather, only the diagram number is used. Theredons,

wmmﬂsmmmuumcdmumﬂcﬁpmnsnﬂ I:rdurmmu
effactivity block 1o make cerain the diagram applies o the airplane of intenest.

(b} Ragram Page Humbering

[kagram page numbering bagins &t 1 then 2, 3 eic. Each page roflacts different delivensd
configurations batessn aircraft. See the foliowing exampls.

DA GRAM PAGE EFFECTIVITY
21=31=12 1 001004
21-11-12 2 005E3

The Page numbers [Pags 101, 102, sic ] anre used o repoes ent different deliversd configurations
ol a given schematic which may be applicable o different ainplanes within the cusioma—r's fleat.
‘When a schematic page number has a sulfc (a.g., 101A, 1024 for Cusiomer Originated Changes
o 1011, 1021, me. for Servics Bullsting) it ruﬂu:sa p-cm-dulilw configuration for the same
airplanals). Both the configuration delivered uEB\:rcing and the configuration afier madification
remuain in the manual until the airline notifiss Boaing that the post-delivery changs has bean
incomarmed in the cusiomar's antire fleet of that modal, and requasts Bosing o delets the
abanlets configurations .

WIRING DIAGRAMS
De-5125R Jum xﬁmﬁ

R FHCPHE TAHT - Cojad DA palalios] Whin'h - Sk W i 7' O

WIRNG DHAGRAM MANUAL

INTRODUCTION

CHARTS

The Chapter 91 Charts contain airplans station arrangemants, wire zonss, major wire bund ls patiways,
pans| and squipment shel locations, cincuit breaker pansl chars, dmnﬂd brackel char iz and Masier
Bund b irdormation.

[NE-¢3

The Chapder 91 Lists are numbarad as follkows:

90200 - Circuit Braaker List

9-0800 - Brackat List

12111 - Wire List

@i-21-12 - Spars Wire List Attachment:
9-21-13 - Masier Bundie List -
a2 . Ground List Chapter91
=210 - Splice List

12141 - Terminal Strip List

12151 - Mook List

The fallowing paragraphe in fhis saction define the contents of Chapter 91 Lisis. The Wire List is the
Primary source for Spare Wire through Hookup Lists.

A. Circuit Breaker List—Chapier 91-02.00
(4] The Circuit Breaber List reflecs ail the circuit breaksr s within an ainplans and is deried from
data contained in the Equipmani List. H lisk, in alphanumernic order, aach Pansl’Access Door,
the Description and the Diagram of that panel.

(b For sach Panslifomss Door the grid location {Grid Mo, the &ncull breaksr numbaer {Cid Bir),
winzurt braaker labsl [Description), Diagram and Effectherty are lisied.

f] Unusad grid locations ane not lised.

(dl The Gircuit Breaker Listis used as supplemental data for all Chaper 31-0220( Panel Charts
Containing Gircuit breakers.

B. Bradke! List—Chapter 971-04-00
(] The Brackst List reflacts all the dismanect brackets within an airplans and is derhesd from data
contained in the Equipment List. H lists, in alphanumernic order, sach disconnect bracket
(BRACKET NO), tite [DESCRIFTION), EFFECTIVITY, and whars the imlormation is availablae:
maximum numiber of pasitions (MAX POS), and location (STATIONALEBL).

Each POSITION withina bradesd, thal is being used, is|isied, followed by the mouried recepiacie
number [RECEPTACLE) and its wire bundie numbeer [BUNDLE), the mating plug {PLUG) and wire
tundla number (BUNDLE] and the EFFECTIVITY.

CHARTS AND LISTS
D6-a1250 s

R PHCPHIR TAHT - i LS pllalg] Wi - Sk B0 2 g 7 0
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B. (5) Other documentation (as applicable)

Objective: Demonstrate the use of other Documentation (as applicable).

Other Documentation (as applicable)
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MODULE C — INSPECTION:

Objective: Know the different types of inspections, human factors in
inspections, zonal areas and typical damages.

(1) Special inspections

(2) Criteria and standards

(3) Human factors in inspection
(4) Zonal areas of inspection
(5) Wiring system damage
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C. (1) Special inspections

Objective: Know the different types of inspections: General Visual Inspection
(GVI), Detailed Inspection (DET), Zonal Inspection and Enhanced Zonal Analysis
Procedure (EZAP).

a. General Visual Inspection (GVI)

b. Detailed Inspection (DET)

c. Zonal Inspection

d. Enhanced Zonal Analysis Procedure (EZAP)

T o

[T 'H Il
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C. (2) Criteria and standards

Objective: Know the criteria and standards of inspection, so that the person
knows which tools are used to ensure inspection procedures and standards are
achieved which leads to all defects being found.

a. Tools
b. Criteria/standards
c. Procedures of inspection
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EWIS Inspection Types

- General Visual Inspection (GVI)
- Stand-Alone GVI
- Detailed Inspection (DET)

General Visual Inspection (GVI)

A visual examination of an interior or exterior area, installation, or assembly to detect obvious damage, failure, or
irregularity. This level of inspection is made from within touching distance unless otherwise specified.

For General Visual Inspection, a mirror may be necessary to enhance visual access to all exposed surfaces in the
inspection area. This level of inspection is made under normally available lighting conditions such as daylight,
hangar lighting, flashlight, or droplight and may require removal or opening of access panels or doors. Stands,
ladders, or platforms may be required to gain proximity to the area being checked.

Stand Alone GVI
A general visual inspection that is not performed as part of a zonal inspection. Even in cases where the interval
coincides with the zonal inspection, the stand-alone GVI remains an independent step on the work card.

Detailed Inspection (DET)

An intensive examination of a specific item, installation, or assembly to detect damage, failure or irregularity.
Available lighting is normally supplemented with a direct source of good lighting at an intensity deemed
appropriate. Inspection aids such as mirrors, magnifying lenses or other means may be necessary. Surface cleaning
and elaborate access procedures may be required.
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Zonal Inspection

A collective term comprising selected GVI and visual checks that are applied to each zone, defined by
access and area, to check system and powerplant installations and structure for security and general
condition.

A zonal inspection is essentially a GVI of an area or zone to detect obvious unsatisfactory conditions and
discrepancies. Unlike a stand-alone GVI, it is not directed to any specified component or assembly.

Enhanced Zonal Analysis Procedure (EZAP)

The EZAP identified in Appendix A of AMC 20_21 is designed to permit appropriate attention to be given
to electrical wiring installations. This is achieved by providing a means to identify applicable and effective
tasks to minimise accumulation of combustible materials and address wiring installation discrepancies
that may not otherwise be reliably detected by inspections contained in existing maintenance
programmes.
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C. (3) Human factors in inspection

Objective: Know the effects of fatigue and complacency during inspection and
how to combat their effects (Human Factors).

a. Fatigue
b. Complacency

I"dg(ﬁz%Ue of 212
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Fatigue

Fatigue can be either physiological or subjective. Physiological fatigue reflects the body’s need for
replenishment and restoration. It is tied in with factors such as recent physical activity, current health,
consumption of alcohol, and with circadian rhythms. It can only be satisfied by rest and eventually, a period of
sleep. Subjective fatigue is an individual’s perception of how sleepy they feel. This is not only affected by when
they last slept and how good the sleep was but other factors, such as degree of motivation.

Fatigue is typically caused by delayed sleep, sleep loss, desynchronisation of normal circadian rhythms and
concentrated periods of physical or mental stress or exertion. In the workplace, working long hours, working
during normal sleep hours and working on rotating shift schedules all produce fatigue to some extent.

Symptoms of fatigue (in no particular order) may include:

e diminished perception (vision, hearing, etc.) and a general lack of awareness;

e diminished motor skills and slow reactions;

e problems with short-term memory;

¢ channelled concentration - fixation on a single possibly unimportant issue, to the neglect of others and failing
to maintain an overview;

e being easily distracted by unimportant matters;

¢ poor judgement and decision making leading to increased mistakes;

e abnormal moods - erratic changes in mood, depressed, periodically elated and energetic;

e diminished standards of own work.

Fatigue is best tackled by ensuring adequate rest and good quality sleep are obtained. As fatigue is also
influenced by illness, alcohol, etc., it is very important to get more sleep if feeling a little unwell and drink only
in moderation between duties. Taking over-the-counter drugs to help sleep should only be used as a last
resort.
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Complacency

There is a tendency among human beings towards complacency. The belief that an accident will never happen
to “me” or to “my Company” can be a major problem when attempting to convince individuals or organisations
of the need to look at human factors issues, recognise risks and to implement improvements, rather than
merely to pay ‘lip-service’ to human factors.

Repetitive tasks can be a danger when engineers become so practised at such tasks that they may cease to
consult the maintenance manual, or to use job cards. Thus, if something about a task is changed, the engineer
may not be aware of the change. Complacency is also a danger, whereby an engineer may skip steps or fail to
give due attention to steps in a procedure, especially if it is to check something which is rarely found to be
wrong, damaged or out of tolerance. This applies particularly to visual inspection, which is covered in greater
detail in the next section.

At low levels of arousal, our attentional mechanisms will not be particularly active and our performance
capability will be low (complacency and boredom can result). At the other end of the curve, performance
deteriorates when arousal becomes too high. To a certain extent, this is because we are forced to shed tasks
and focus on key information only (called narrowing of attention). Best task performance occurs somewhere in
the middle.

" || COMPLACENCY: being overly
satisfied or comfortable with an
existing situation or condition; often
while unaware of some potenaal
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C. (4) Zonal areas of inspection

Objective: Know the specific zonal inspection requirements related to system
affiliation and environmental conditions.

a. Zonal areas of inspection
b. Zonal inspection procedures and standards
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Zonal areas of Inspection

Guidance for zonal inspections

Page 84

The following EWIS degradation items are typical of what should be detectable and subsequently
addressed as a result of a zonal inspection (as well as a result of a stand-alone GVI). It is also
recommended that these items be included in maintenance and training documentation. This list is not
intended to be exhaustive and may be expanded as considered appropriate.

(1) Wire/Wire Harnesses

¢ Wire bundle/wire bundle or wire bundle/structure
contact/chafing

e Wire bundle sagging or improperly secured

* Wires damaged (obvious damage due to mechanical impact,
overheat, localised chafing, etc.)

e Lacing tape and/or ties missing/incorrectly installed

¢ Wiring protection sheath/conduit deformity or incorrectly
installed

e End of sheath rubbing on end attachment device

e Grommet missing or damaged

e Dust and lint accumulation

e Surface contamination by metal shavings/swarf

e Contamination by liquids

» Deterioration of previous repairs (e.g., splices)

e Deterioration of production splices

e Inappropriate repairs (e.g., incorrect splice)

e Inappropriate attachments to or separation from fluid lines

Page 84 0f 212

(2) Connectors

e External corrosion on receptacles

e Backshell tail broken

e Rubber pad or packing on backshell
missing

* No backshell wire securing device

* Foolproofing chain broken

e Missing or broken safety wire

e Discoloration/evidence of overheat on
terminal lugs/blocks

e Torque stripe misalignment

(3) Switches
e Rear protection cap damaged
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Zonal areas of Inspection (cont’d)

(4) Ground points

e Corrosion

(5) Bonding braid/bonding jumper
e Braid broken or disconnected

e Multiple strands corroded

e Multiple strands broken

(6) Wiring clamps or brackets

e Corroded

¢ Broken/missing

e Bent or twisted

e Faulty attachment (bad attachment or fastener
missing)

e Unstuck/detached

e Protection/cushion damaged

(7) Supports (rails or tubes/conduit)

® Broken

e Deformed

¢ Fastener missing

e Missing edge protection on rims of feed through
holes

e Racetrack cushion damaged

e Obstructed drainage holes (in conduits)

(8) Circuit breakers, contactors or relays

e Signs of overheating
e Signs of arcing
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C. (5) Wiring system damage

Objective: Recognize typical Wiring System damage, such as hot gas, fluid
contamination, external mechanically induced damage, chafing, corrosion, signs of
overheating of wire, wire bundles, connective and control device assemblies.

a. Swarf / FOD / metal shavings
b. External mechanically induced damage
c. Hot gas

d. Fluid contamination
e. Vibration/chafing

f. Corrosion

g. Signs of overheating
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Examples of wiring system damage

Swarf / FOD / metal shavings

Metal shavings and debris have been discovered on wire
bundles after maintenance or repairs have been conducted.
Care should be taken to protect wire bundles and connectors
during modification work, and to ensure all shavings and debris
are cleaned up after work is completed.

External mechanically induced damage

Chafing against a control cable leads to a ‘sawing’
effect that can expose conductor, creating . >
conditions for arc tracking. The heat of electrical Wire bundle riding
arcing is more than sufficient to burn through and on control cable
sever the control cable.
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Examples of wiring system damage

Hot gas

Separate wires from high-temperature equipment,
such as resistors, exhaust stacks, heating ducts,
etc., to prevent insulation breakdown.

Insulate wires that must run through hot areas with
a high-temperature insulation material such as
fiberglass or PTFE.

Wires improperly tied,
riding on hydraulic lines,
contaminated with

Fluid contamination caustic fluid

A number of problems are shown: the wires in the
bundle are not tied properly; the wire bundle is
riding hard on the hydraulic lines; the wires appear
to be contaminated with hydraulic fluid residue.
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Examples of wiring system damage

Vibration/chafing

Wires and cables should be routed in such a manner
that chafing will not occur against the airframe or other
components.

Wire and cables should be supported and bound so that
there is no interference with other wires, cables, and
equipment.

Wires and cables should be adequately supported to
prevent excessive movement in areas of high vibration.

Corrosion

Arcing at connections within electrical connectors occurred due to bent
pins or corrosion

Moisture accelerates corrosion of terminals, pins, sockets, and
conductors. Wiring installed in clean, dry areas with moderate
temperatures appears to hold up well.

Dissimilar metals, when in contact, can produce electrolysis that .
can cause corrosion, thus degrading the terminal junction el
resistance and causing arcing or hot spots.
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Examples of wiring system damage

Signs of overheating

Separate wires from high-temperature equipment, such as resistors, exhaust stacks, heating ducts, etc., to
prevent insulation breakdown.

Insulate wires that must run through hot areas with a high-temperature insulation material such as
fiberglass or PTFE.
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MODULE D — HOUSEKEEPING:

Objective: Know the contamination sources, materials, cleaning and protection
procedures.

(1) Aeroplane external contamination sources

(2) Aeroplane internal contamination sources

(3) Other contamination sources

(4) Contamination protection planning

(5) Protection during aeroplane maintenance and repair
(6) Cleaning processes
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D. (1) Aeroplane external contamination sources

Objective: Recognize external contamination and other damage due to external
environmental conditions.

a. De-ice fluids
b. Water and rain
c. Snow and ice
d. Miscellaneous (e.g. cargo / beverage spillage)
e. Air erosion
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D. (2) Aeroplane internal contamination sources

Objective: Know the aeroplane internal contamination sources, so that
inspection processes can be effectively carried out and contamination damage
easily recognized.

a. Hydraulic oils

b. Engine and APU oils

c. Fuel

d. Greases

e. Galleys and toilets

f. Lint/Dust

g. Bleed air and hot areas
h. Hazardous materials
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D. (3) Other contamination sources

Objective: Recognize other possible contamination sources.

a. Paint

b. Corrosion inhibitor
c. Drill shavings / Swarf
d. Foreign objects (screws, washers, rivets, tools, etc.)
e. Animal waste
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D. (4) Contamination protection planning

Objective: Know the planning procedures to be followed, on Electrical Wiring
Interconnection System Areas in different parts of the aeroplane.

a. Have a plan / types of plan / area mapping
b. Protection and Caution Recommendations
c. Procedures

d. Keep cleaning

General Sequence of Action

1. Identify contamination source

2. Stop or contain source of contamination
3. Clean the area

4. Check the environment
5. Check drain holes

6. After the cleaning operation check for foreign objects
7. "Clean as you go"
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D. (5) Protection during aeroplane maintenance and repair

Objective: Know the protection procedures and processes to protect the
Electrical Wiring Interconnection System during maintenance and repair.

a. Recommended general maintenance protection procedures
b. Recommended airframe repair protection procedures
c. Recommended powerplant repair protection procedures
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Wiring Damage Prevention

Table 1: Wire Handling

Damages caused by:

Damage prevention

Mechanical damages

*  Tools: Paint scrappers, Knives, Drills, Screwdrivers ete.

*  Bad installations of cables: Chafing fo struciure & components.
Too much stretched cables. Bending radiuz to small.

Use comect tools.
Work with comect application of the tool.

tzage of protection devices like Covers and Drillstops.

Bad or defective cable clamps. Remove cables in working area by eleciricians.

Agents, Liquids *  Water, Acid or Lye, Solvents, Paint, Fuel, Oil, Grease. *  Use zafe Liquid Containers for all Agents at work.

*  LUnzpecified adhesive Covering Tape (remainders of glue) *  Covering of working area for Stripping, Cleaning and Painting.

* Cleaning of contaminated Zones and Wire Bundles with dry
Clothes and call for inspected by Specialiats.

Heat Sources *  (Owerheating and drying out of Cable Insulation *  Arrange the removal of Wires located at heated places.
(Heat-Lamps) *  Monitor &mbient Temperature
Foreign Parizs *  Sanding and grinding Dust, Drilling Swarfs »  Covering and protection of Wire-Bundles and open Connectors.

*  Lost remainders of Fasteners, Screws, Washers *  Cleaning of working area after completion of work.

*  Forgotten Tools *  Inzpection and searching for kost parts and tools.
Waorking Employees *  Stepping on Cable Bundles *  Watch Your Step ! Cowver open Floor with Panels |

*  Using Cable Bundles as a Hand-Hold
*  Hanging Lightz and other tems used at work on cables.

*  Ungualified Employees working on elecirical cable installations.

Do mot use Cable Bundle as Hand holdz | Use proper Steps.
Hang Lamps and neceasary ltems on Structural Points.
Call Electricianz if work or inspection on Wiring i needed.
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D. (6) Cleaning processes

Objective: Know the process of cleaning Wiring Systems during maintenance
and repair.

a. Fluid contamination b. Solid contamination

* (1) Snow and ice * (1) Drill shavings / Swarf

* (2) De-ice fluid * (2) Foreign objects (screws, washers,
. (3) Cargo spillage rivets, tools, etc.)

e c. Environmental contamination
* (1) Lint and dust

* (2) Paint

* (4) Water and rain
* (5) Galleys

6) Toilets water waste
* (3) Corrosion inhibitor

(
* (7) Oils and greases
( * (4) Animal waste

8) Pressure washing
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Cleaning processes

Cleaning of electrical Components

There are different contamination types: Surface Contamination, Deep Contamination, External contamination,
Internal contamination and also:

¢ natural: the contamination agent is an identified material used in the aircraft systems (hydraulic fluid, fuel, etc.),
e accidental: the contamination agent comes from an external source (cleaning agent, etc.),

e the effect of ageing: the contamination agent is dust, lint or fluff. Procedure in relation to the type of
contamination:

e stop the contamination source.

e keep the area that has contamination to a minimum.

e Estimate the damage in the contaminated area.

e Select the applicable cleaning procedure.

Cleaning Principle

You must clean only the areas and items that have contamination. Before you clean, make sure that the cleaning
materials and methods will not cause more con-tamination.

Cleaning Method

Always start from the top to the bottom and from the periphery to the center of the area that has contamination.
Using cleaning agents:

e First, do a test with the cleaning agents and procedures in a low-risk area or on a small surface.

e Examine the results immediately to make sure that they are satisfactory for the task. If the results are not
satisfactory, adapt the procedures and/or the materials as necessary.

Using a cloth:

* make sure that it is clean, dry and lint-free. Using a vacuum cleaner, make sure that: e the filters are in position.
e its outlet is out of the aircraft to prevent contamination of a different area.

For exact cleaning procedures, methods and cleaning products refer the ESPM or SWPM.
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Cleaning processes

General Cleaning For powder or granular or dust contamination, ensure
Cleaning of electrical installation on aircraft. there is no draught (wind) and remove the
Contamination can be internal or external. contamination with a vacuum cleaner and a soft brush.
Internal Contamination For external contamination, you have to make an

This type of contamination is an identified material estimate of the risk of deterioration of electrical item
used in the aircraft systems (hydraulic fluid, fuel, (some agents can cause damage to the polymers used in
etc...) electrical items). In case of damage due to the
External Contamination contamination agent, refer to the SWPM/ESPM to know
This type of contamination agent comes from an if:

external source (coffee, miscellaneous liquids carried e you can clean the item .

on aircraft, metal shaving, etc...) Following safety e you must replace the item.

practices during cleaning operation is mandatory.

Sequence of actions: Typical Cleaning Method

e Stop the contamination source. Precautions:

* Keep the contaminated area to a minimum. Always start cleaning from the periphery to the center or
e Apply the correct cleaning procedure from the top to the bottom of the area. When using
Liquid contamination example : cleaning agents, do a test to ensure the product give
e Stop the contamination source. satisfactory result. When you use a cloth, make sure it is
e Make a sealed barrier. clean, dry and lint-free. When you use a vacuum cleaner,
* Remove liquid with vacuum cleaner for liquids. make sure the filter is in position and its outlet is out of

the aircraft. Always use a small capacity can in the
aircraft and always put the cleaning agent on the cloth.
This table gives you the type of cleaning agent you must
use.
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Example of Cleaning processes

STANDARD WIRING PRACTICES MANUAL

CLEANING OF WIRE HARMESSES

STANDARD WIRING PRACTICES MANUAL

CLEANING OF WIRE HARMESSES

TABLE III
SELECTION OF A CLEANING PROCEDURE FOR THE PRESSURIZED AREA Contamination CLeaning
Locat fon Form state Example Procedure
Contamination Cleaning The extarnal
Location Form State Example Frocedure surface of an  [Fluid; solid;
ursealed mixture of &
GHIE-11. cnemical, connector, @ |Tlutd and @ |Wet or ary ALL types Paragraph &.C.
Fluid, chemical cleaner, backsnell. a solid;
petroleum based corrosiocn inhibiting : .
or a nyarauLic Wet or dry c und, fusl, Paragraph 3.4. ztl::n relief |semi-solid
Tluld hydraulic fluld, oil,
paint The external
[surtace of an
Chemical, chemical ery Irormental Ly [FLU107 SOL10;
il Bl Fealad TH;H ST : Wet or d ALL ty P h 4.8
Fluld, not flutd, food products, connector, a utd and a et or dry pes aragraph 4.8.
petroleum based [For OF 97Y Lavatory waste water, Paragragh 3.0 backshell, s salid;
urine, salt water, soft strain retqar  |FEREOL1d
drink, solvent cLamp
Zolid, not dirt, fecal matter, Flutd; solidy
D Paragraph 3.C. ¥
petroleum based ¥ food, soot urapn The internal mixture of a
N Birt, forelgn object, surface of & [fluid and 3 Wer or dry WLL types Subject 20-60-01
A wire, a soL1d, not el metal particle, . e connectar solid;
cabie, or a petroleum based ap;:asiu:sr corrosion particle that| PEragTeen 3.C. Semt-soli1d
Wire narness falls from @ part, sand
suppart clamp Tooee
sol1d, not bust, Lint, food
’ particles, not . J * Paragraph 4.A.
petroleum based snrasive foreign object
_ Adhesive, grease, mud,
semi-s50l1d Wet or dry asaLant Paragraph 3.4.
M1xture of
Tluld and
sotid, et or ar 011 ana gire Paragragh 3.a
petroleum based y A
or hydraul ic
Tluid
M1xture of
Tluld and Lavatory waste water
sol1d, not Wet or dry and dirt Paragraph 3.0.
petroleum based
MANUAL MO: Dé-54445 PAGE T
PAGE & MANUAL ND: Dé—58446 20-10-04 AUG 01/2001
FEB D1/Z2003 20-10-04
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MODULE E — WIRE:

Objective: Know or demonstrate the correct identification of different wire

types, their inspection criteria and damage tolerance, repair and preventative
maintenance procedures.

(1) Identification, type and construction
(2) Insulation qualities

(3) Inspection criteria and standards of wire and wire bundles
(4) Wire bundle installation practices

(5) Typical damage and areas found (aeroplane specific)

(6) Maintenance and repair procedures

(7) Sleeving

(8) Unused wires - termination and storage
(9) Electrical bonding and grounds

£
]
H
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E. (1) Identification, type and construction

Objective: Demonstrate the procedure used to identify specific wire types using
the aeroplane manuals.

a. Wire type codes — alphanumeric
b. Wire type codes — specification and standard part number
c. Wire type codes — specified wire and alternate
d. Manufacturer identification
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Wire type codes — alphanumeric (Example)

STANDARD WIRING PRACTICES MANUAL STANDARD WIRING PRACTICES MANUAL
WIRE TYPE CODES WIRE TYPE CODES
This subject gives Mire Type Codes and Mire Specifications or Wire Part Mumbers for the I The primary data that 1s given in:
i]
727, T, 747, TST, T67, and 777 model airplanes. - E:g;?; ;:m“zf :’I‘J;]WD" Code (WTC) that 1s specified in the Wiring
EARAERAPH DESCRIPTION PHEE — Table II 1s the Wire Specification or the Wire Part Mumber for the Wire
Type Code (WTC) that 15 specified 1n the Wiring Diagram Manual CWDM)
L] 1. General Data 1 - Table III 15 the alternative Wire Specification or Wire Part Number for
I 1.4, ggggmble Congitions for Wire Type Code 1 the specified Wire specification or the Wire Part Mumber and 1ts
1 1.8, Wire Data 1 alternative.
I 1.€C. l:';lreu.]‘;_leecﬁl:anon or Wire Part Number from 2 : C- Wire Specification or Mire Part Number from the WTC
& For the part number structure of Boeing Standard Wire Specifications, refer to
1.B. Wire pata from the Wire specification or 2 ‘
I the Wire Part Spe 1 Paragraph &4.4.
[ 2. Wire Type tﬂdes am:l Wire Part Numbers H €13 Find the WTC in Table I.
L} 2.4, Wire Type Codes 2 {2} Look 1n the Model WOM columns for the model or the models that are
1 2.B.  Wire specifications and Wire Part Numbers 45 applicable for the WTC.
1 33'; :;;ﬂ?:g::!:::;ﬁmns S — :; 1 {3) Find the Wire Specification or Wire Part Mumber for that WTC.
I o Data I {4) If that wire is not awailable, Tind an Alternative Wire in Table ITI.
1 T.B. Alternattve Wire for a Specified Wire B Refer to Paragraph 3.B.
1 3.C. Alternative Wires B2 1 b. Wire bata from the Wire Specification or the Wire Part Mumber
: :i m::’ 2::&:3 :::: :;::: :"-’E:SD!“ :gg This Paragragh gives the procedure to Tind the wire data 11 the Wire Type Code
- 9 e (WTC} 15 mat known. The Wire data 1s also specified 1n Table I by the Wire Type
1.general Data tode (LD
I For the part number structure of Boeing Standard Wire Specifications, refer to
A. Applicable Conditions for Wire Type Code Data 1 Paragraph &.4.
These conditions are spplicable for the Wire Type Code data and the Wire Part 1 €13 Find the Wire Specification or the Wire Part Number in Table II.
Number data 1n Table I and Table I1: I €23 Look 1n the Model WOM columns for the model or the models that are
— The primary purpose 1s to identify the Wire Part Rumber for the Wire Type applicable Tor the Wire Spec1fication or Wire Part Number.
Code that 1s specified in the Wire List of the Wiring Dlagram Manual that 1 £3) Find the Wire Data for that Wire Specification of Wire Part Number
15 applicable for the airplane model -
- The secondary purpose 15 o G1Ve @ WINTEUN description of the type of Wire I t4) If that wire 1s not awailable, Tind an Alternative Wire 1n Table III.
and 1ts contiguration Refer to Paragragh 3.8.
— An airplane model number for 3 Wire Type Code does not give approval to I 2.Wire Type Comes and Wire Part Numbers
use that wire for electronic assembly wiring
- An airplane model number for @ Wire Type Code does not give approval to 1 A.  Wire Type Coges
use that wire for changes to airplane wiring that occur after the THBLE T
production of the airplane. 1 WIRE TYPE COBES
B. Mire bata
For the conditions that are applicable for Wire Type Code and Wire Part Number TIOT Model WD
data, refer to Faragragh 1.A. WL T=lel:1s]7 Wire Specification or Part Mumber| Conductors Hotes
B[ o1 [z2]3]-[-[-[-|ms 138 Type T Class & [ High Temperature
I pz [2]3]-[-[-[- |5 13-8 Type 11 class & [T Shielded, High
Temperature
I [ oz [2]3]-[s5][-[--roeze-1, ma, WrLw—1&87en 2
MANUAL NO: Dé-54446 FASE 1 .
PAGE 2 MAWUAL KD: Dé-58446
| 20-00-13 NIV 0172004 AUG D1/2004 20-00-13
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Wire type codes — specification and standard part number (Example)

STANDARD WIRING PRACTICES MANUAL

WIRE TYPE CODES

STANDARD WIRING PRACTICES MANUAL

WIRE TYPE CODES

Alternative Wire TABLE TV
specitied Wire 1 COLOR CODES FOR BOEING STANDARD WIRES
Specification or Part Number Special Conditions
1 [Wi-101763, AL-Ch, Revers B53-4221172, Al-Ch, Pirelld - — Color
I |Wwi-s2737, Al-Ch, Revers BS2-4F71972, Al-Cn, Speclalty - Stangsrg | color Cooe| nsulation]  First second
1 [Wcim7e7, AL-ch, Pirelld BS3-4218376, Al-Ch, Pirelld - Wire or Jacket | stripe stripe
I [we-s63221, Cu-—Cn, Revera 8534125928, Cu-Cn, Piralll - 1 To Bleck = =
I [wu&7587, Cu—Cn, Revere B53-4221073, (u-(n, Pirelll - I 001 laromn - -
1 D02 |Red - -
| &.poeno Standard wire Part Mumbers = D03 |orange - -
D04 |vellow - -
I A. Boeing Standard Wire Part Kumber Data I 005 Green _ _
BMS13-48 T32 CO3 GOAD - (04 1 D06 |Blus = =
Biowi Maserial Spechation Color Codr 1 par__ [violet - -
Gsugh 1 Y] Gray - -
Type Class 1 009 |White - -
1 DF [Pink - -
1 BOEING STANDARD WIRE PART NUMBER STRUCTURE 1 053 |olue Orange _
Fagure 1 1 Ten |Wnite Black -
1 51348 091 |Wnite Brown -
1 D92 |wnite Red -
1 093 |white Orange -
1 D96 |uhite Yellow -
1 D95 |wnite Green -
1 D% |White Blue -
1 097 |unite Violet -
1 098 |unite Eray -
1 D |White Pink -
1 921 |White Red Brown
1 924 |unite Red vl Lo
1 925 |unite Red [Green
1 926 |White Red BLue
1 927 |untte Red folet
PAGE 102 MANUAL ND: Dé-54446 MANUAL MO: Dé-56545
AUG D1/ 2004 20-00-13 20-00-13
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Wire type codes — specified wire and alternate (Example)

STANDARD WIRING PRACTICES MANUAL

STANDARD WIRE TYPE REFLACEMENT

This Subject glwes:
- The general purpase BMS 13-48 and BMS 13-40 Wire types that are eguivalent
- The other general purpose Wire types that can be replaced by BMS 1348 and BMS 1360
wire types
- The h1gh temperaturs wire types that can be replaced by BMS 13-58 Wire types.

EARAGRAFH DESCRIPTION EAGE
1. Alternative Wires and Cables 1
1.4, Applicable Conditfons for Wire Replacement 1
1.B. BMS 13—4B Wire Types 2
1.C. BMS 13-50 Wire Types 3
2. Replacement of Stanmdard Wire Types 3
2.4, GEneral Purpase Wire Types 3
2.8. High Temperaturs Wire Types 10

T.Alternative Wires gnd Caples

| MANUAL NO: DE-54445

Applicable Conditions for Wire Replacement
The Altermative Wire Data that is given in this Subject 1s also included in the
Alternattve Wire Data of Subject 20-00-13.
These conditions are applicable Tor the Alternative Wire Data and 1n Table III,
Table IV, Table V, Table VI, and Table VII:
- AN Alternative Wire 15 satisfactory when 1t 15 not possible to rind or get
the wire that 1s specified in the wire List of the Wiring [agram Manual
(WDM) that 15 applicable for the airplane model
- The replacement of a Specified Wire by a wire that 1s not given as an
Alternatfve Wire 1s not recommended
- Each Alternative Wire 15 applicable far all models.
NOTE: Bosing Service Engineering cam supply more data to answer questions about
the Alternative Wires.
These conditicns are also applicable whenm a Specified Wire 15 replaced With an
Alternattve Wire:
- The ALternative Wire must have the same number of COROUCTOrs
- The Alternative Wire must have the same size of conductor
- The ALternative Wire must have the same color of the fnsulation or the
outer jacket 1T a spectial coler 15 specified.
For the replacement of standard wire types:
- Table I gives the equivalent BMS 13-60 wire types for the applicable BM3
13-4E Wire types
- Table II gives the equivalent BMS 13-4E wire types for the applicable BMS
13-60 wWire types
- Table III, Table IV, and Table V give the ather general purpose wire types
that can be replaced by the applicable BMZ 13-4E and BMS 13-60 wire types
- Table VI and Table VII gtwe the high temperature wire types that can be
replaced by the applicable BMS 13-58 wire types.

PAEE 1

20-00-14 NIV 0/2004

STANDARD WIRIMG PRACTICES MANUAL

STANDARD: MIRE TYPE REPLACEMEMT

B. EMS 1345 Wire Types
TABLE I
EMS 13-50 WIRE TYPES THAT HAVE EQUIVALENT BMS 13-48 WIRE TYPES
BNS 1348 Wire Equivalent BMS 1360 Wire
Type Pescription Type Description
Insulation — & mil, Conductor — Insulation — & mil, Conductor —
Type 3 tin coated copper, Shield, Tyee 13 [tin coated copper, Shield,
Jacket Jacket
Insulation — & mil, AWG 24 to
Insulation — & mil, Comductor — :zgt;: ;:mm;:g;i ;n":':“lr
Type & [|silver coated high strength Type 15 aLloy, WG 14 to EDG 13”“
copper allay, Shield, Jacket congucters — nickel coated
copper, Shield, Jacket
Insulation — B mil, Conductor — Insulation — & mil, Conductor —
Tree 10 liin coated copper TPe 1 ltin coated copper
Insulation — & mil, Conductor — Insulation — & mil, Conductor —
Type 11 [s1lver coated high strength Type &  |nickel coated R1gh strength
copper alloy copper_alloy
Insulation — 8 mil, Conductor — Insulation — & mil, Conductor —
Type 12 |tin coated copper, Shield, Type 2 |tin coated copper, Shield,
Jacket Jacket
Insulation — 8 mil, Conductor — Insulation — 8 mil, Conductor —
Type 13 [silver coated high strength Type 5 |nickel coated Righ strength
copper alloy, Shield, Jacket copper alloy, Shield, Jackst
Insulation — 8 mil, Conductor — Insulation — & mil, Conductor —
Type 27 |tin coated copper, Flat Type 33 |tin coated copper, Flat
conductor Shield, Jacket conductor Shield, Jacket
Insulation — 8 mil, Conductor — Insulation — 8 mil, Conductor —
silver coated high strength nickel coated h1gh strength
Tyee 2B (ppper alloy, Flat Conductor TYPE 3 \copper alloy, Flat Conguctar
shield, Jacket shield, Jacket
Insulation — 8 mil, Conductor — Insulation — 8 mil, Conductor —
Type 32 [nickel coated high strength Type 5 |nickel coated Righ strength
copper alloy, Shield, Jacket copper alloy, Shield, Jackst
PARE 2 MANUAL NO: Dé—5S4546
AUG D1/2004 20-00-14
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Manufacturer identification (Example)

BOEING

EOEING STANDARD WIRING PRACTICES MAKUAL

STANDARD WIRING PRACTICES MANUAL STANDARD WIRE TYPE REPLACEMENMT

STANDARD WIRE TYPE REPLALEMENT
TABLE III
ALTERNATIVE BMS 13-4E AND BM3 13-60 WIRE TYPES FOR SPECIFIED STAMDARD WIRE TYPES
€. BAS 13-&0 Wire Types

TABLE 11 Alternative Wire Type
1 BMS 13-48 WIRE TYPES THAT HAVE EGUIVALENT BMS 13-60 WIRE TYPES Specified Wire Type
BMS 13-48 BM5 13-60

BMS 13-50 Wire EQuivalent BMS 1348 Wire EM3 1310 Type 1 BRS 13-48 Type 10 | BM3 13-40 Type 1
Type Description Tyoe bescrintion |ems 1310 Type 11D DM5 1348 Type 12 | BMS 13-60 Type 2
Insulation — B mil, Conductor — Insulation — 8 ML, Conguctor — [EMs 13-10 Type I ORS 1348 Typs 12 | OMS 13-60 Type 2
TPE 1 |tin coated copper Tyee W [in coated copper [aMs 13-11 Type 1 BMS 13-4B Type 10 | BMS 13-40 Type 1
Insulation — B mil, Conductor — Insulation - & mil, Conductor — 1 |BF|S 13-11 Type II BMS 13-48 Type 10 | BMS 1340 Type 1
Type 2 |tin coated copper, Shield, Type 12 [tin coated copper, Shield, |ems 1211 Type v OMS 13-4B Type 12 | BMS 13-60 Type 2
Jackel Jacket |ems 1313 Type 1 BMS 13-48 Type 10 | EBMS 13-60 Type 1
e b e et IO T ype 11 e e tonmChor - [2M5 1313 Type 111 BMS 1348 Type 12 | BMS 13-60 Type 2
ype Cromer ;‘{f; gh streng ype Sapper gf:or an strend [EM5 1316 Type T EBMS 1348 Type 10 | BMS 13-40 Type 1
ITnsulation — & mil, Conductor — |ems 1316 Type IIL BMS 1348 Type 12 | BMS 13-40 Type 2
Type 13 |silwer coated high strength [zMs 13-30 Type T BHS 13-48 Type 11 | BM3 1340 Type &
Tyge 5 ;?Eﬂéitgzt;dan:;;'sf:f:ﬁ:::" - copper alloy, Shield, Jackst [zMs 1330 Type 111 M5 1348 Type 13 | ©M5 1360 Type S
copper alloy, Shield, Jackst Insulation - & mil, Conouctar - 1 |ems 13-30 Type III OM5 13-4B Type 32 | BM3 13-60 Type §
Type 32 [nickel coated high strength [EM5 13-39 Type T EBMS 1348 Type 10 | BMS 13-40 Type 1
COPEer al.oy, ield, Jatket |ems 1339 Type III BMS 1348 Type 12 | BMS 13-60 Type 2

Insulation — & mil, Conductor — Insulation - & mil, Conductor — 1 ype ybe ype
Type 13 |tin coated copper, Shield, Type 3 |tin coated copper, Shield, I“S 13-3% Type VI BMS 13-48 Type 32 | BMS 13-60 Type §
Jacket Jacket BNS 13-42 Type I BMS 13-48 Type 10 | EBMS 13-60 Type 1
Insulation — & mil, AMWE 24 to |aMs 1342 Type KIL OMS 13-4B Type 12 | BMS 13-60 Type 2
AWE 16 cOnOUCTOrs — nickel - - BMS 13-42 Type XIII BMS 13-4B Type 13 | BMS 13-60 Type 5

coated high strength copper Insulation - & mil, Conductor [ izl ¥ ype
Type 15 Type & [silver coated high strength 1 |ems 1342 Type XIID BMS 1348 Type 32 | BMS 13-40 Type §
?é;gﬂgtgﬁ lt’nﬁ.;'[mc;:teﬂ copper allay, hield, Jacket |ams 1352 Type 1 BM5 13-48 Type 10 | BM3 13-40 Type 1
copper, Shield, Jacket 1 |ems 1358 Type 13 OMS 1348 Type 32 | EMS 1360 Type §
Insulation — & mil, Conductor — Insulation - & mil, Conductor — |I!HS 13-48 Type 3 EMS 1348 Type 12 | BMS 13-60 Type 2
Type 33 [tin coated copper, Flat Type 27 |tin coated copper, Flat BN 1358 TYDE & BN 1248 Type 13 | @Mz 13-60 Tyoe 5
Conductor Shield, Jacket Conductor Shield, Jacket IBHS 1328 Tge 3 BNS 1348 T;: 0| ems 1360 Tm -

Insulation — B mil, Conductor

Insulation - & mil, Conductor —

Type 3 nickel coatsd mAgh Strength Type 23 silver coated high strength I [zMs 1348 Type @ BMS 13-48 Type 11 | BMS 13-60 Type 4
copper alloy, Flat Conductor copper alloy, Flat Conductor [285 1358 Type 24 BM5 1348 Type 32 | BMS 1360 Type 5
Shield, Jacket Shield, Jacket |EHS 13-48 Type 25 BMS 1348 Type 12 BMS 1360 Type 2
[2M5 1358 Type 26 BMS 1348 Type 13 | GMS 13-60 Type 5
2.Eeplaement of Stangard wire Types | |2ms 1358 Type 26 OMS 1348 Type 32 | BM5 1360 Type 5
[2#s 1348 Type 27 EMS 13-48 Type 12 | EM5 13-60 Type 2
A.  General Purpass Wire Types [zms 1358 Type 28 BMS 13-48 Type 13 | M5 13-60 Type 5
| g el LA AL e ' T s T e o v
PAGE & MANUAL NO: Dé-55846
MANUAL MO: Dé-54d4s PAEE 3 UG 01/ 2004 20-00-14
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Wire markings (Example)

Typical Wire Markings Specified by Boeing

r— Wire Specification, per BMS 13-42A:

WA2A denotes Boeing Spacification
(example is EBMS13-424)
11 denolas Type
{example 17 is for 6 mil insulation, tinned copper conductor”)
/1 denotes Class
(example “1" is a single insulated conduclor)
=20 denotes Size
(AWG)

¥
W42A/111-20 W103-RN-1234 20 @

—=

Circuit Identification, per Boeing D6-13046:
W103 denotes Wire Bundle Number
-RN denctes System Function Number
-1234 denoles Wire Serial Number
20 cenoles Gauge

l-'dgePJa.LngTJT 212
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E. (2) Insulation qualities

Objective: Know from approved data different insulation types and their relative
qualities.

a. Types of insulation
b. Typical insulation damage and limitations
c. Carbon Arcing

Comparative Properties of Wire Insulation Systems

Most desirable 1 > Least
Relative Ranking 1 2 3 4

Weight Pl ETFE COMP PTFE

Temperature PTFE COMP Pl ETFE
Abrasion resistance PI ETFE COMP PTFE
Cut-through resistance Pl COMP ETFE PTFE
Chemical resistance PTFE ETFE COMP PI

Flammability PTFE COMP Pl ETFE
Smoke generation Pl COMP PTFE ETFE
Flexibility PTFE ETFE COMP Pl

Creep (at temperature) Pl COMP PTFE ETFE

Arc propagation resistance PTFE ETFE COMP PI

Pagep%(g)g of212
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Insulation types

INSULATION TYPE

Without getting too complicated, there are generally four types of insulation material commonly found in aircraft:
(1) Aromatic Polyimide, (2) ETFE, (3) PTFE, and (4) TKT.

Aromatic Polyimide — Sometimes polyimide is abbreviated PI; it is also called Kapton. The ‘aromatic’ refers to its
molecular structure that offers great thermostability, hence its usage in insulating wiring. This material possesses
great abrasion and cut-through resistance. It is also low smoke and non-flammable while lighter in weight compared
to others. Its disadvantages: low arc-track resistance and limited flexibility.

ETFE — Short form of ethylene tetrafluoroethylene; aka Tefzel. Its ease of use makes it desirable. It also excels in
chemical and abrasion resistance. Beware: ETFE tends to soften at higher temperatures and does not offer much in
cut-through resistance. Because of its softness, it is well to avoid when bundling with other wire types.

PTFE — Stands for polytetrafluoroethylene but is often referred to as Teflon. PTFE offers a slew of advantages:
superb high temperature properties, non-flammability, great flexibility and chemical resistance. Unfortunately, PTFE
has poor cut-through resistance and is the heaviest form of insulation.

TKT — A composite of plastics; it stands for Teflon-Kapton-Teflon. It possesses a high temperature rating (260°C) and
contains a solid level of cut-through and arc-track resistance. However, TKT is prone to outer layer scuffing.

PTFE ETFE

Strands Nickel-plated copper conductor

=
\

PTFE Insulation

Tinned/ Sliver/ Nickel copper,Strands

ETFE Insulation

Pagep%%g of212
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Insulation properties

Ten characteristics are often used when comparing one insulating material over another.

Weight — This is a major issue. Heavy wire multiplied by the amount of wire can add several hundred pounds of weight to
your plane, especially if there are miles of wire required in your EWIS. The lighter the plane the less fuel is needed to
overcome the weight burden. This translates to savings on costs associated with fuel consumption.

Temperature — Flight exposes wire to wide temperature variances. You want to ideally aim for insulation that offers the
widest range or the highest temperature resistance.

Creep (at temperature) — This refers to the insulating material’s susceptibility to deformation, in this case how
temperature warps the integrity of the material.

Flammability — When you deal with electrical wire there’s always the possibility of fire. Safety concerns have you aim for
insulation that offers added protection against flames.

Smoke Generation — With flames comes smoke. Once a fire exists and the insulation starts to burn will it generate a great
deal of toxic fumes

Flexibility — Try to wire an airplane and you will quickly find configurations that use only straight lines are impossible. Wires
have to bend during installations where point A to point B are not direct.

Resistance to:

Abrasion — Friction wears down materials. Wires are sometimes bundled but can still run up against adjacent surfaces. This
leads to chafing and deterioration of insulation. No question, you don’t want insulation to wear down. If a wire is exposed,
there’s the potential for electrocution, arc and spark creation, and possible fires.

Cut-through — This refers to the pressure exuded by a mechanical force, like the sharp edge of a wire cutter. You want the
insulation material to be durable and be able to resist heavy loads or forces acted on it without disrupting the wires
functionality.

Chemical — Planes, amongst other things, operate on the interaction of various chemicals. Fuel and even cleaning supplies
will over time corrode insulation.

Arc Propagation — The causes of arc propagation are numerous; chafing, faulty installation, exposure to nearby water and
fluids. Electric arcs can cause fires and pose a serious safety threat.

Pagep%%% of212
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Insulation qualities

There are many insulation materials and combinations used on aircraft electrical wire. Characteristics should
be chosen based on environment; such as abrasion resistance, arc resistance, corrosion resistance, cut-
through strength, dielectric strength, flame resistant, mechanical strength, smoke emission, fluid resistance,
and heat distortion.

Wire Insulation Selection Guidelines

In#:‘a;:;m Advantages Disadvantages
® Excellent high temperature properties. PTFE Teflon s Susceptible to cold flow when
is preferred for solder applications. FEP is stressed (bent) over tight radius
preferred for jacket material. or when laced too tightly.
FEP and PTFE * MNon-flammable * [Degraded by solar radiation
(Duport T™ * Good outgassing characteristics above 5 x 109 RADS.
Tefion) * hfost flexible of all insulations * FEP has poor cut through
* Good weatherability, resists moisture absorption resistance
and atomic oxygen erosion » Heaviest insulation
* Some ETFE insulations fail
- i h )
:':::SET: physical abuse during and after flammability in a 30% oxygen
|l .
environment
ETFE * Good high and low temperature properties - : ) )
(Dupont T * High flex Iife Insulation tends to soften at high
temperatune
Tefzel) * (Good outgassing characteristics - . .
* Fair cold flow properties Degraded by gamma radiation
above 10% RADS
® Higher strength than normal ETFE
: E:zsmtaﬂ i cokd ﬂD: a_nd él:ﬁr:mm * Some ETFE insulations fail
Crosslinkad ore resistant to radiation cis flammability in a 30% oxygen
I .
ETFE (to 5 x 107 RADS) enviranment
(Dupont Tht * Higher maximum temperature than normal ETFE ® lLess Sendbis than g:tru!den ETFE
Tofzel) © Tin Coating = 150°C Max. * More difficult to work with than
s Silver Coating = 200°C Max. PTFE Teflon
* Good outgassing characteristics

Page 112 0of212
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Palyimide
(Dupont ™
Kapton)

Lightest weight wire insulation material. Commonly
used with FEP or PTFE Teflon to form layered
insulation tapes

Excellent physical thermal and electric properties.
Excellent cut-through resistance and cold flow
rsistance

Excellent raciation resistance

to 5 x 109 RADS)
Good outgassing characteristics

Inflexibility - difficult to strip.
Absorbs moisture. Degraded by
atomic oxygen. Poor
weatharability

Prone to wet-arc and dry-arc
tracking from abrasions and cuts
Maore difficult to flex

& Mot stable to ultraviclet radiation

Crosslinked
Polyalkene

Dual extrusion which is fused by sintering.
Combines excellent abragion and cut through
resistance of Polyvinylidene Flugride (PVDF, PVF 2
Penwalt Corp. L Kynar) with Polyolefin for greater
flexipility and improved heat resistance. Polyalkene
is used mainly as a primary insulation under an
outer jacket such as crosslinked ETFE or

crosslinked PVDF/PVF,

High dizlectric constant, used in high voltage
appolications

PYDF has good radiation resistance

(to 108 RADS)
fore resistant to cold flow
Good outgassing characteristics

Lower maximum conductor
temperatune rating
@ [135°C for GSFC 5-311-P-
13)
@ (150°C for MIL-W-51044)
Reduced flexibility

Sllicon Rubber

Excellent flexibility at low temperatures
Excellent high voltage corona resistance

Good radiation resistance {to 108 RADS)
Good oold flow resistance

Poor cut through resistance,
mechanical toughness, and fluid
resEstance

hust be processed for culgassing
control

Flammalle

Mo standard silicon rubber
insulated wire or cable

Page 113 0f212
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E. 3) Inspection criteria and standards of wire and wire bundles

Objective: Know the inspection criteria for wire and wire bundles.

a. Inspection of individual wiring
b. Inspection of wire bundles

Common faults that may encounter in electrical looms, cables
and connectors:

*  Broken Conductors,

* Overheated Conductors and Insulation,

* Chafed Insulation,

*  Contamination,

*  Cracking, Hardening and Contaminated Insulation, and
*  Connector Damage.

Contamination Overheated

INSLILATICN
INTACT

BROKEMN
CONDUCTOR

Hidden Broken Conductors

— T,

Visible Broken Conductors

Chafed Iﬁsulation

Page 11461 212
Page


http://www.google.com/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=0ahUKEwi3mNWpqcHTAhWLsI8KHVOQAXQQjRwIBw&url=http://www.lectromec.com/the-life-of-an-aircraft-wire-and-aircraft-wire-degradation/&psig=AFQjCNFJyPXiir9tTlrkbsdk4aFnJLew6w&ust=1493268297722543
http://www.google.com/url?sa=i&rct=j&q=&esrc=s&source=imgres&cd=&cad=rja&uact=8&ved=0ahUKEwjmhKmdrMHTAhWIo48KHczrB_oQjRwIBw&url=http://wiring.choqb.com/aircraft-wiring-requirements/&psig=AFQjCNGMb6Du7BkYuAjaPFSwjCHtpejtGw&ust=1493269374721135
http://www.google.com/url?sa=i&rct=j&q=&esrc=s&source=imgres&cd=&cad=rja&uact=8&ved=0ahUKEwii0smOrsHTAhUDrY8KHXv_C50QjRwIBw&url=http://asj.nolan-law.com/2008/01/practical-advice-on-wiring-maintenance-provided-by-job-aid-10/&psig=AFQjCNGevWDqMNDXyaQ19EFSxy1SLZm9Lg&ust=1493269927712010

ey

Inspection of individual wiring

*  Non-environmental splices that exhibit signs of discolouration or other degradation should be replaced with
environmentally sealed splices.

*  Abrasion of wire insulation can also occur because of differences in ‘hardness’ between adjacent wires. Therefore, new
wires, added during modification, which have significantly different insulation ‘hardness’ or abrasion characteristics to
current aircraft wiring, should be routed in separate bundles. This is particularly important in areas of high vibration.

*  When repairing wire, use serviceable tooling and methods that are appropriate for the wire type being repaired.

*  The practice of ‘pulling through” wires during replacement or modification should be avoided wherever possible. If cables
are ‘laid in” then damage to insulation surface by snagging or abrasion will be avoided. Additionally, the strain placed on the
wire being ‘pulled’ can cause damage to the insulation or conductor.

*  Piercing of wiring insulation for test purposes is not an acceptable practice.

*  Wiring should be replaced under the following circumstances:

o Wiring that has been subjected to chafing or fraying, that has been damaged, or where the primary insulation is
suspected of being penetrated.
o  Wiring on which the outer insulation is brittle when slight flexing causes it to crack.
o  Wiring that has weather-cracked outer insulation. NOTE: some wire insulation types appear to be wrinkled when
the wire is bent and may not be damaged.
o Wiring that is known to have been exposed to electrolyte or on which the insulation appears to be, or is suspected
of being, in an initial stage of deterioration due to the effects of electrolyte.

Wiring where there is visible evidence of insulation damage due to overheating.

Wiring that bears evidence of having been crushed or severely kinked.

Shielded wiring on which the metallic shield is frayed and/or corroded.

Wiring showing evidence of breaks, cracks, dirt, or moisture in the plastic sleeves placed over wire splices or

terminal lugs.

*  Replacement wires should have the same physical, electrical and shielding characteristics as the original wires.

0 O O O
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Inspection of wire bundles

*  Wiring located below or adjacent to maintenance activity, including painting, should be appropriately covered to protect it
from damage or contamination.

* Individual wires and looms should be handled and moved the minimum amount necessary during maintenance activity.
Ensure minimum bend radii of looms and individual wires and cables are never exceeded. This is particularly relevant when
wiring is moved for access.

*  Wires and wiring components should be kept clean using appropriate cleaning materials. While all wiring insulations used in
aircraft are resistant to fuels and lubricants, continuous contact with these chemicals will cause deterioration over time.
Additionally, fluids can migrate along looms to connectors and other wiring components that can suffer degradation.

*  Any accumulations of combustible materials such as lint, fluff and dust should be removed using appropriate cleaning
methods. These materials can be readily ignited from an electrical arc and then, in turn, ignite less flammable materials.

*  Ensure swarf from structural repairs is completely removed and does not become trapped in wiring looms. Metal shavings
left in looms can eventually cut through insulation and cause short circuits.

*  Wires and looms resting against the aircraft structure should be adequately restrained to achieve appropriate clearance.
Where this is impractical, looms should be wrapped with abrasion resistant material such as teflon sheet to provide
additional protection.

*  Abrasion of either the insulation or the insulation-facing material of clamps, conduits, or other devices used to secure or
support wires or bundles can also be hazardous. Therefore, during maintenance activity, any rework or replacement of
wires or looms should ensure that the original integrity of the design is maintained. The insulation-facing material should
have ‘hardness’ compatible with that of the insulation.

*  Wiring looms should be appropriately clamped to avoid relative movement that can cause fatigue and chafing.

*  Ensure there is adequate strain relief for looms particularly where they are located across hinged, movable panels etc.
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E. (4) Wire bundle installation practices

Objective: Know the standard installation practices for wire and wire bundles
(aeroplane specific).

a. Routing

b. Segregation rules

c. Clearance

d. Clamp inspection

e. Clamp removal and fitting

f. Conduit types and fitting

g. Raceways

h. Heat shields and drip shields

Page 11701212
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Routing

- Eliminate potential for chafing against structure or other components
- Position to eliminate/minimize use as handhold or support

- Minimize exposure to damage by maintenance crews or shifting cargo
- Avoid battery electrolytes or other corrosive fluids

- Protect EWIS in wheel wells and other exposed areas

- Route EWIS above fluid lines, if practicable

- Use drip loops to control fluids or condensed moisture

- Keep slack to allow maintenance and prevent mechanical strain

Examples of wire chafing EWIS as a Handhold

Improper Proper Route EWIS so that it is not used
as a handhold or as a support for
EWIS Riding on Structure maintenance personnel.

Power cables riding on structure can cause damage to the power cables

Page_ 1180f212
Page



i 2

Routing

Examples of wire chafing

together to avoid chafing

EWIS Riding on Lightening Hole Edge
If the grommet is too short, then there is wire
bundle chafing

Improper

Page_ 11901 212
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Bend radius

The proper bend radius for wire on aircraft should be 10 times the outside diameter of the largest
diameter wire in the bundle for one side supported (3 times for two sides supported.)

GCROSSESECTION
OEGCABBESUNDIE

GONNEGIOR

FAUIUS AT LEAST /
OUTER
e LTS O 2

EQURUS AER DIAUETER MINIMOMRADIUS

=240

Example of improper bend radius

N\

SHIRAIGHNESTRATN
REBER

Page_ 12001212
Page



AT waTATE Page 121

EWIS Separation / Segregation

EWIS separation/segregation is a fundamental design technique used to isolate failure effects such that
certain single failures that can compromise redundancy are minimized. EWIS separation is also used to
control the effects of EMI (Electromagnetic interference ) in aircraft EWIS.

e From a regulatory standpoint, we have regulations in place that may influence EWIS design with
respect to separation/segregation.

¢ |n addition, manufacturers may have company design standards which establish EWIS separation
requirements with respect to power and signal routing which are usually driven from a EMI standpoint.

System Separation: EWIS § 25.1707 Adequate physical separation must be achieved by
e Applies to each EWIS on airplane separation distance or by a barrier that provides
e Requires adequate physical separation protection equivalent to that separation distance
between EWIS and certain airplane systems e “Hazardous” -- must perform a qualitative design
known to have assessment of installed EWIS

potential for creating a hazardous condition, for — Use engineering & manufacturing judgment

example: — Evaluate relevant service history to decide whether
— Fuel systems an EWIS, any other type of system, or any structural

— Hydraulic systems component could fail so that a condition affecting the
— Oxygen systems airplane’s ability to continue safe operation could
— Water/waste systems result

Reference AMC 25.1707
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Clearance

EWIS routing should be reviewed to ensure proper clearance from aircraft structure, fluid lines, and other
equipment.

Stand-offs

e Use stand-offs to maintain clearance between EWIS and structure

— Employing tape or tubing is generally not acceptable as an alternative

* Exception: Where impossible to install off-angle clamps to maintain EWIS separation in holes,
bulkheads, floors, etc.

When using standoffs for
additional clearance, clamps
should not be installed in a
manner that defeats the
standoff’s purpose of providing
additional clearance between
EWIS and structure.

Improper Proper

Page 12201212
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Clamp inspection / Clamp removal and fitting

Clamping

e Support wires by suitable clamps, grommets, or other devices at intervals of not more that 24 inches

e Supporting devices should be of suitable size and type with wire and/or cables held securely in place
without damage to wire or wire insulation

Clamps

e Wire bundles should be snug in clamp (no movement) — Cable not able to move axially

e RF cables: do not crush

e Mount clamps with attachment hardware on top

e Tying not used as alternative to clamping

Correct Cable Slack

Appropriate slack (1/2” max with normal hand pressure)

This is an example of an appropriate amount of cable slack between clamps. Appropriate slack protects
the wires from stress and from contact with inappropriate surfaces.

* Too much cable slack can allow the cable to contact structure or other equipment which could damage
the wire bundle.

* Too little slack can cause a pre-load condition on the cable which could cause damage to the wire
bundle and/or clamps as well.

e Also, sufficient slack should be left between the last clamp and the termination or electrical
equipment to prevent strain at the terminal and to minimize adverse effects

of shock-mounted equipment.
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Clamp inspection / Clamp removal and fitting

Clamp Distortion
o ) e () If wire bundles are not routed perpendicular to the clamp (bottom
T graphic), stress can be created against the clamp and clamp grommet
which can distort the clamp and/or clamp grommet. Distorted
] Incorrect clamp position lamps/clamp grommets can cause wire bundle damage over time.
r By L
?_. 1 . —__ . & E"' i}
:Diﬁtm of rubber on |
clamp is NOT acceptable
.l.“\‘\'
e § )

Comect hcorect Incorrect clamp
orientation can lead to
wire bundle damage.

|"anu,5=~
I - .
Cormect Incormect

Page_ 12461212
Page



i 2

Clamp inspection / Clamp removal and fitting

Proper Improper

Wires can be pinched and damaged due to improper clamp installation.

I"dgePJéég_OT 212



e AT UHTATE // Page 126
Himalaga Ainlines 227

Conduits type and fitting

Purpose. Primarily the purpose of conduits is for mechanical protection of cables or wires. Secondarily,
conduits are used for environmental protection and grouping of wires by signal type.

Standards. Conduit should be inspected for: proper end fittings; absence of abrasion at the end fittings;
proper clamping; distortion; adequate drain holes that are free of dirt, grease, or other obstructions; and
freedom from abrasion or damage due to moving objects, such as aircraft control cables or shifting cargo.
Size of conduit. Conduit size should be selected for a specific wire bundle application to allow for ease in
maintenance, and possible future circuit expansion, by specifying the conduit inner diameter (1.D.) about
25 percent larger than the maximum diameter of the wire bundle.

Conduit fittings. Wire is vulnerable to abrasion at conduit ends. Suitable fittings should be affixed to
conduit ends in such a manner that a smooth surface comes in contact with the wire. When fittings are
not used, the end of the conduit should be flared to prevent wire insulation damage. Conduit should be
supported by use of clamps along the conduit run.

Conduit installation. Conduit problems can be avoided by
following these guidelines:

Do not locate conduit where service or maintenance personnel
might use it as a handhold or footstep.

Provide inspectable drain holes at the lowest point in a conduit
run. Drilling burrs should be carefully removed.

Support conduit to prevent chafing against structure and to
avoid stressing its end fittings.
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Raceways

A raceway (sometimes referred to as a raceway system) is an enclosed conduit that forms a physical
pathway for electrical wiring. Raceways protect wires and cables from heat, humidity, corrosion, water
intrusion and general physical threats.

Addition of wires to existing wire raceways may cause undue wear and chafing of the wire installation
and inability to maintain the wire in the raceway. Addition of wires to existing bundles may cause wire to
sag against the structure, which can cause chafing.

Page 12701212
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Shielding requirements

Electricity and fluids do not mix. Potential problems from
exposure to fluids include:

* Degradation of insulation

* Shorting/arcing between damaged wires or wire to ground Drip Loop
* Shorting/arcing at connectors

* Contamination of connectors

It is important that the EWIS is protected along its length from
exposure to fluids. These sources of fluids may come from
leaking fuel or hydraulic lines, plumbing, or spillage from
passengers/crew. If routed above these sources, the potential
for exposure is limited. Where it is necessary to be routed below
a potential fluid leak location, drip shields or umbrellas can be
used to protect the wiring. Molded harnesses should be
considered in areas that are regularly exposed to fluid and
cannot be protected through other means. Additionally,
addressing problems caused by fluids should include harness
drip loops before connectors. Make sure that drain holes are
present in drip loops or in the lowest portion of tubing placed
over the wiring.

Connector

Replacement wires should have the same shielding characteristics as the original wires, such as shield
optical coverage and resistance per unit length. If any wires are going to be replaced inside a shielded
wire bundle, the replacement wires should not be installed outside the bundle shield.
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E. (5) Typical damage and areas found (aeroplane specific)

Objective: Know typical damage that can be found (aeroplane specific).

a. Vibration

b. Heat

c. Corrosion

d. Contamination

e. Personnel traffic passage

Examples of the causes damages

Page 129701212
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EWIS Degradation

Vibration — High vibration areas tend to accelerate degradation over time, resulting in "chattering" contacts
and intermittent symptoms. High vibration can also cause tie-wraps, or string-ties to damage insulation. In
addition, high vibration will exacerbate any existing problem with wire insulation cracking.

Heat — EWIS components exposed to high heat can accelerate degradation, insulation dryness, and
cracking. Direct contact with a high heat source can quickly damage insulation. Even low levels of heat can
degrade EWIS over long periods of time. This type of degradation is sometimes seen on engines, in galleys,
and behind lights.

Moisture — High moisture areas generally accelerate corrosion of terminals, pins, sockets, and conductors.
It should be noted that EWIS installed in clean, dry areas with moderate temperatures appears to hold up
well.

Chemical contamination — Chemicals such as hydraulic fluid, battery electrolytes, fuel, corrosion inhibiting
compounds, waste system chemicals, cleaning agents, deicing fluids, paint, and soft drinks can contribute to
degradation of EWIS. EWIS in the vicinity of these chemicals should be inspected for damage or
degradation. Recommended original equipment manufacturer cleaning instructions should be followed.
Hydraulic fluids, for example, require special consideration. Hydraulic fluid is very damaging to connector
grommet and wire bundle clamps, leading to indirect damage, such as arcing and chafing. EWIS
components that may have been exposed to hydraulic fluid should be given special attention during EWIS
inspections.

Personnel traffic passage — Protect EWIS area from potential damage. Surrounding EWIS should be
carefully inspected to ensure no damage is evident.
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E. (6) Maintenance and repair procedures

Objective: Demonstrate the repair procedures for typical damage found on the
student’s type of aeroplane.

a. Wire damage assessment and classification
b. Approved repairs - Improper repairs
c. Shielded wire repair

d. Repair techniques

e. Terminals and splices

f. Preventative maintenance procedures

Page 13101212
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General Conditions for the Repair of Wire and Cable

These conditions are applicable all repairs:

- The condition that is the cause of the damage must be
removed to prevent subsequent damage

- A repair must be done with clean hands and clean tools
to prevent contamination that can cause a bad seal of the
insulation materials

- The repair is permanent, unless it is specified differently
in the applicable repair conditions or in the applicable
repair procedure

- A repair done in a fuel vapor area must be applicable for
a fuel vapor area.

Note: A fuel vapor area is an area where fuel vapors are
present.

Warning: Heat Sources or other ignition sources must not
be used when fuel vapors are present. Injury personnel
from fire or explosion can occur.

Caution: Heat sources or other ignition sources must not
be used when fuel vapors are present. Damage to
equipment from fire or explosion can occur.

These conditions are applicable for the selection of the parts
and materials for a repair:

The Temperature Grade of the insulation materials for the
repair the insulation of a wire or the jacket of a cable must be
the same as or higher than the Temperature Grade of the wire
or the cable

- The Temperature Grade of the metal components for the
repair of a wire or a cable must be the same as the Temperature
Grade of the wire or the cable

- The Temperature Grade of the materials used for the repair of
a wire or a cable in a high temperature area must be
Temperature Grade

- If it is necessary to repair damage of a wire or a cable with a
segment of wire or cable, the segment must have the same part
number as the damaged wire or cable.

These conditions are applicable for the location of the repair:

- A repair must not be put in a conduit

- A repair must not be put in a connector backshell or a
backshell adapter

- A repair must not be put on a bend of a wire or a cable

- A repair must not be put on a wire harness where the wire
harness is frequently bent; for example, an instrument panel or
a hinged door.
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Repair techniques - Single Wire Repair

Single Wire Repair

If an aircraft wire is damaged at a single point and there is sufficient slack in the wire, the damaged wire should be repaired
with a single splice. If a wire is damaged along its length, the damaged segment must be cut out and replaced with a jumper
wire and two splices.

Carry out repairs as follows:
a. Cut cable ties and remove cable clamps as required to access wire

— WIRE DAMAGED
" AT SINGLE POINT damage.
S — — i — b. Work damaged wires to outside of wire bundle. Pull slack in wire toward
f — f i _'T) damaged area to prevent strain on splice.

1 r I 1 . . . .
LE&%:} c. If more than one wire is to be spliced and wires are not color coded or
#

otherwise identified, tag wires before proceeding.

d. Cut out the segment of wire with conductor or insulation damage. If a
jumper wire is required, cut out at least 15cm of the damaged wire to allow
room for splicing

e. If more than one jumper wire is to be installed, stagger splice positions
by varying lengths of sections that are cut out of the damaged wires.

f. Determine type and gauge of wire to be replaced from wire identification

CUT OUT DAMAGED AREA code or wiring diagram.
""_t g. Cut replacement wire 12.7mm longer than removed segment.

WIRE DAMAGED —"'r
ATALONG LENGTH

Damage Assessmenf

— ey h. Select appropriate splice for wire replacement.
fh‘-, ,-"‘“'. i. Clean 50mm of insulation, at wire ends to be spliced, with dry cleaning
- — Ivent
| CUT MINIMUM 150 mm ——] solvent. _ _ ,
j- Strip wire insulation appropriate length for selected splice.
Removing Damaged Area k. Slide splice sealing sleeve over one end of stripped wire
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Repair techniques - Single Wire Repair - cont’d

n. Shrink sealing sleeve using hot air gun with small termination
SEALING SLEEVE reflector. Shrink middle first and move heat towards one end until
P 4 — sealant melts and begins to flow out of sleeve
3 |:| D:Ea o. If installing a jumper wire, repeat steps from i to n.
o T
WARE TO BE SPLICED —
HEAT GUN
Sealng Sleeve placed on One Wire End MEISZS-01

l. Using appropriate crimping tool and die. SMALL TERMRATION
SLEEVE REFLECTOR

Crimp splice to wire ends.

SEALIMNG SLEEVE

CRIMP BARREL—
Correctly insiailed Gnmp Bamrel

~ £ Spiice Sealing

m. Centre sealing sleeve over crimp barrel.

COMPLE TED SPLICE e . . .
AF 1 EAM BREAK STACESERED p. Work repaired wires into

SEALING SLEEVE .
_\\ the bundle ensuring
1 1] — ’ splices remain staggered
i D M |:| - r: I - ] 3 g. Replace cable clamps and

———— > -~ b ! .

CRIMP BARREL—" M\ MPERWIRES cable ties removed
for access.
Eealing Sieeve Centred over Crimp
Barral Figure 57 Completed Splices |
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Repair techniques - Unshielded Cable Repair (Multi conductor)

a. Cut cable ties and remove cable clamps as required to access
cable damage.

b. Using a sharp blade or knife, score cable jacket around the cable
and along the length of the damaged area.

c. Flex cable at score marks until jacket separates.

d. Remove jacket to gain access to damaged wires.

e. If more than one wire is to be spliced and wires

are not colour coded or otherwise identified, tag wires before
proceeding.

f. Cut out the segment of wire with conductor or insulation
damage. If a jumper wire is required, cut out at least 15cm of
the damaged wire to allow room for splicing.

g. If more than one jumper wire is to be installed, stagger
splice positions by varying lengths of sections that are cut out
of the damaged wires.

h. Determine type and gauge of wire to be replaced from wire
identification code or wiring diagram.

i. Cut replacement wire 12.7 mm longer than removed
segment.

j. Select appropriate splice for wire being replaced.

Pagep%:g%g of212

|-| JACKET TO BE FOLDED 1-|
q = Q
Q / [A )
LCABLE DAMAGE 'lr SCORE JACEET V{
HERE

Scored Jacket on Muii-Conducfor Cabie

[\ e ——
') 1 e p—
| —

jI N e :l

DAMAGED AH:I:A—"'IIII

Damage Assesement

GUT OUT
DAMAGE AREA

CUT MINIRUM
150

VARY LENGTHS FOR
STAGGERED SPLICES

Ramoving Damaged Area
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Repair techniques - Unshielded Cable Repair (Multi conductor) — cont’d

k. Using dry cleaning solvent, clean 50 mm of insulation

at wire ends to be spliced.
I. Strip wire insulation appropriate length for selected

splice.

SEALIMG SLEEVE —,
r—, L] —

WIRE TO BE SPLICED

Sealing Sleeve Placed on One Wire
End

m. Slide splice sealing sleeve over one end of stripped

wire.
n. Using appropriate crimping tool and crimp splice to

wire ends.

SEALING SLEEVE —,

L]
5

i — il
CRIMP BARREL—
Comechly lnsfalled Grimp Bamre!

0. Centre sealing sleeve over crimp barrel

SEALING SLEEVE —\

e jr—

] o [ [ =

gy — ."I P
CRIMP BARREL—'

Sealing Sleeve Genfred Owver Crimp
Barrel

p. Shrink sealing sleeve using hot air gun with small
termination reflector. Shrink the middle first and heat
towards one end until sealant melts and begins to flow

out of sleeve.

HEAT GLIN
MRS /B0

SMALL TERMINATION
SLEEVE REFLECTOR .

Splice Sealing
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Repair techniques - Unshielded Cable Repair (Multi conductor) — cont’d

Page 137

d. Repeat for other end. Allow to cool. If installing a jumper wire,

repeat steps from . to p.

GOMPLETED SPLICE
OF CLEAN BREAK —, ETAGGERED
,
N
——— ]
= : )
(W ]_.I
b
JUMPER WIRES
o 9 -
ComplEted e CVERLAP PRECEDING
WRAP BY 50%

s. Apply insulating tape starting 12.7 mm before
repaired area. Wrap tape one complete turn around
cable parallel to jacket cut line.

t. Keeping tape stretched firmly, begin wrapping
around cable in a single layer, spiral wrap, using a 50%

overlap.

u. Continue wrapping until cable is wrapped 12.7 mm

beyond repair area.

v. Terminate tape by wrapping one complete turn
around cable, keeping tape at a right angle to axis of

bundle.

w. Spot tie both ends of insulating.
X. Replace cable clamps and cable ties removed

for access.

EXTEWD TAPE OVER
REPAIR AREA A
MINIMUM OF 12.7 mm

WEULATING TAPE

SPOT TIE OF LACING TAPE

g

TAPE OVERLAP ON
URCUT JACKET

MINIMUM 127 mm ".l\

ETART WRAPRING BY MAKING
A COMPLETE TURN OF TAPE
AROUND CABLE, KEEPING TAPE
PARALLEL T JACKET CUT-LINE

SPOT TIE OF LACING TAPE

=
.-'._.-! '

TERMINATE TAPE BY MAKING A
COMPLETE TURN AROUND JACKET
KEEPING TAPE AT RIGHT ANGLE
TOCABLE AXIE

Taping Cable Jackst
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Repair techniques - Shielded Cable Repair

a. Cut cable ties and remove cable clamps as required to access g. If wires are not colour coded or otherwise

cable damage. identified, tag all wires before proceeding.

b. Select shield repair kit according to the outside diameter of the h. Cut wires to remove damage. If a segment of
damaged cable jacket. damaged wire must be cut out, remove at least

c. Using a sharp blade, score cable jacket around the cable and 50 mm total length. If damage is at a single point,
along the length of the damaged area. damaged wire can be cut at the point of damage.

=—— JACKET TD BE REMONVED —= 1

S0 v NN

— CHMAGED LENGTH [—

[ REMOWED

"""\-\. |I ..-"'F
l'I —
\.‘/ — —
SCORE JACKET
HERE i ]
Scored Jacket | 1 mmareas .

Wire With Damaged Zection Remowved

d. Flex cable at score marks until jacket separates.

e. Remove jacket. i. Cut undamaged wires at staggered locations
f. Using small scissors or diagonal cutter, remove shield, taking

care not to damage underlying wire insulation. — ) —]
E — — q
M— - 1 [

=— JACKET AND BRAID REMOWELD —= ‘/
STARGGERED CUTS <

— (UM DA AGED WIRES)
E
DAMAGED AHEA —//

TS 2 3

Undamaged Wirez St at Sfaggered
Locations

" Damaged Mulfi-conduwctor Cable
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Repair techniques - Shielded Cable Repair — cont’d

j. Slide tu.bmg and bra|d from shield repalr kit, over one cable end. JUMPER WIRE LENGTH TO
Tape tubing and braid away from repair area. MATCH CUT QUT WIRE
'
REPAR BRAID [ 7
=0
¥ )|
\_ Jumper Wire Cuf to Mafch Remowved ‘
TUEBING RERAIR AREA AN Segment
- Tubing a;"' f‘raj':" Located on Cable 0. Carry out the appropriate wire splicing procedure -
" stepsiton.
p. When all wires have been reconnected, remove
k. If damaged sections of wire have been removed ensure that 12.7 mm of cable jacket at each end by carefully
the removed sections are at least 50 mm long, to allow room for scoring around cable and along length to be stripped.
splicing.
I. If more than one jumper wire is to be installed, stagger splice
positions by varying lengths of sections that are cut out of the
damaged wires. N
m. Determine type and gauge of wire to be replaced from cable |°_‘_ 1 ¢ mm 124 mm
identification code or wiring diagram. L
n. Cut replacement wire appropriate length to match removed - 'I:’.‘}-._":-_E. — _":J___ = ‘i_d
segment.
Jackef Removed
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Repair techniques - Shielded Cable Repair — cont’d

g. Slide repair braid along cable and center over repaired

area

. REPAIR BRAID TO OVERLAP

SETRIFFED CABLE SHIELD

[y
bl - I oy —— sl

'Jﬂ;ﬂi-'_ ﬁ

\REPHIR BRAID

Repair Braid Cenired Owver Repair Ares

r. Heat one end of the repair braid using hot air gun fitted

with appropriate

size

reflector.

Apply heat to the

overlapping shield area until the solder melts and the sleeve
shrinks onto the
cable. Continue heating until solder flows into braid strands.
Allow to cool undisturbed until solder solidifies.

s. Repeat step r. for opposite end.
t. Slide heat shrink tubing over repaired area and centre.

u. Heat tubing using hot air gun fitted with appropriate size
reflector. Start in the middle and heat until tubing shrinks
moving out to one end. Repeat for other end.
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REP&IR EF':P.ID?

Heating Repair Braid

TUBING CENTERED
OVER REPAIR AREA

Tubing Centred Over Repaired Area
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E. (7) Sleeving

Objective: Demonstrate the procedures to fitting differing types of sleeving
(aeroplane specific).

a. ldentification sleeves

b. Shrink sleeves

c. Screen braid grounding crimp sleeves
d. Screen braid grounding solder sleeves

|
1111

Page_ 14161212
Pageée


https://www.google.com/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=0ahUKEwiSnJqvqcTTAhUHQ48KHXuqDvoQjRwIBw&url=https://www.cableorganizer.com/specialty-industrial-sleeving/&psig=AFQjCNFXNw1ecXFdFSeGXpaoib0O-A7Fxw&ust=1493371414048362
http://www.google.com/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=0ahUKEwi-h6HpqcTTAhWBKo8KHZzmAwcQjRwIBw&url=http://www.electricalinsulations.net/index.php/sleevings/heat-shrink-tubing-polyolefene.html&psig=AFQjCNGZiRf1nunsY3SKTRYArSCnZcn-NA&ust=1493371826184096
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EWIS Identification

Purpose. The proper identification of EWIS components with their circuits and voltages is
necessary to provide safety of operation, safety to maintenance personnel, and ease of
maintenance.

e The method of identification should not impair the characteristics of the EWIS.

e Original wire identification. To facilitate installation and maintenance, retain the original
wire-marking identification. The wire identification marks should consist of a combination
of letters and numbers that identify the wire, the circuit it belongs to, its gauge size, and
any other information to relate the wire to a EWIS diagram. All markings should be legible
in size, type, and color.

e |Identification and information related to the EWIS diagrams. The wire identification
marking should consist of similar information to relate the wire to a EWIS diagram.

There can be serious repercussions when there is a
situation in which a number of unmarked cables are
disconnected. When the cables reconnected, the
chances are high that they will be connected
incorrectly, thus causing numerous problems.

No marking Proper mdnrect markmg
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Marking EWIS in aircraft.

Identification markings generally are placed at each end of the wire and at 15-inch maximum intervals
along the length of the wire.

e Wires less than 3 inches long need not be identified.

e Wires 3 to 7 inches in length should be identified approximately at the center.

e Added identification marker sleeves should be located so that ties, clamps, or supporting devices need
not be re-moved in order to read the identification.

e The wire identification code must be printed to read horizontally (from left to right) or vertically (from
top to bottom). The two methods of marking wire or cable are as

follows:

- (1) Direct marking is accomplished by printing the cable’s outer covering.

- (2) Indirect marking is accomplished by printing a heat-shrinkable sleeve and installing the printed
sleeve on the wire or cables outer covering. Indirect marked wire or cable should be identified with
printed sleeves at each end and at intervals not longer than 6 feet. The individual wires inside a cable
should be identified within 3 inches of their termination.

e The marking should be permanent such that environmental stresses during operation and maintenance
do not adversely affect legibility.

Direct marking Indirect marking
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Types of sleeving

Heat-shrinkable tubing is a plastic-like tubing (similar to
insulation sleeving) that will shrink to a smaller diameter with
proper heating. Place the tubing over the joint, terminal, or
part needing insulation. Now apply heat with a heat gun, oven,
or other appropriate heat source. When the tubing reaches a
specific temperature (shrink temperature depends upon the
type of tubing), it quickly shrinks around the object, forming a
snug jacket. In addition to being an insulator, the shrinkable

tubing helps relieve strain and adds waterproofing.

CRIMP BARREL
1.
-
[ M|

SHRINK SLEEVE

CRIMP AND SHRINK SPLICE

Crimp and shrink splice repair

SALALL TERMINATICH
SLEEVE REFLECTOR

SEALING SLEEVE
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Types of sleeving

Screen braid grounding solder sleeves \ SHELD o ron

Solder sleeve terminations consist of a heat shrinkable -\ \CONE’”CTOR

insulation sleeve with an integral solder preformed with
flux and thermal indicator, and two integral rings of sealing  coumoursueiosme

L
4570 8.4mmﬁ ,,, e

L AS REQUIRED

AND JACKET BACK OVER

material. When the solder sleeve is placed over a cable and e

heated, the solder melts and flows connecting the ground
lead to the shield. The outer sleeve shrinks and the

{ : —-‘ ‘**STRIP WINDOW 6.4mm

thermoplastic insert melts, encapsulating the termination. CHROMATIC SOLDER BAND

The result is a soldered, strain relieved, environmentally
protected termination. Solder sleeves are available with or
without preinstalled leads.

e

CENTER STRIPFED

END ETRIFFED

EBRAID FOLD BACK

l 3""@3

[

\ SOLDER SLEEVE
e A g
LA

LEAVE TERMINATION
IN THIS DIRECTION

Examples of solder sleeve
assemble

GROUND LEAD MAY
LEAVE TERMINATION
IN THIS DIRECTION

Solder sleeve shield termination
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E. (8) Unused wires - termination and storage

Objective: Know the procedures for termination and storage of unused wires.

a. Termination — End caps
b. Storage and attachment

Improper termination of unused wires can cause damage

Page_ 146 o1 212
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Unused Wires

Unused wires should be:

- Secured

- Tied into a bundle or secured to a permanent structure
- Individually cut with strands even with insulation
- Pre-insulated, closed-end connector or 1-inch piece of insulating tubing folded and tied back

Acceptable method of insulating and physically securing a spare connector contact within a wire bundle.

Wire

Spare Connector Contact:
Preparing Single Contact

Tubing

AN

~

F 7 F

3 times length of contact

Spare Connector Contact: Folding
Tube and Tying Single Contact

0F5 2015 in.

Trmuiape _1 r_
— g

Fold

Spare Connector Contact: Single
Contact Attachment to Wire Bundle

&

a

Tying tape

Page 14701212
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Unused Wires

Spare wire termination using an endcap. This is another way to protect unused wiring.

Spare Wire Termination Using Endcap

‘Wire and snd cap Ingtall snd cap ower wireg
In position % and. Shrink in placs.

Improper termination with exposed conductor
(should be properly insulated and
secured to bundle)

Page_ 1480f 212
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Unused Wires

Coil and stow methods

Coil and Stow Methods

Coil and ztow short wire bundles
in lew vibration arcas

Coil and Stow Methods, cont.

Wire bundle ties

Ceil and stew long wire bundles
in low vibration areas

Coil and Stow Methods, cont.

Adjacent wire bundla

Ceil and stew in medium
and high vibration areas

* Coil and stow methods are often used to secure excess length of a wire bundle or to secure wire
bundles that are not connected to any equipment, such as wiring provisioning for a future

installation.

* The key objective to coiling and stowing wiring is to safely secure the wire bundle to prevent
excessive movement or contact with other equipment that could damage the wiring.
e Coil and stow in medium and high vibration areas requires additional tie straps, sleeving, and

support.
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E. (9) Electrical bonding and grounds

Objective: Know the correct installation practices for electrical bonds and
grounds (aeroplane specific).

a. Inspection standards

b. Primary Bonding (HIRF protection)

c. Secondary Bonding (System grounding)
d. Lightning strikes

Page_ 1500f212
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Bonding and grounding

Bonding and grounding connections are made for the following purposes:

* To protect aircraft and personnel against hazards from lightning discharge.
* To provide current return paths.

* To prevent development of RF potentials.

* To protect personnel from shock hazard.

* To provide stability and homogeneity of radio transmission and reception.
* To prevent accumulation of static charge.

* To provide fault current return paths.

Definitions

Secondary Bonding

The secondary bondings which include the other

cases of conductibility related to electrical

potentials circulating in the aircraft and

especially the following:

*  Current return through aircraft ground
return.

* Electrostatic potential circulation.

*  Grounding of various shieldings.

*  Electrostatic potential discharging.

*  Grounding of the aircraft.

* Protective grounding against electric shock
in case of defective insulation.

Bonding
The electrical connecting of two or more conducting
objects not otherwise adequately connected.

Grounding
The electrical connecting of conducting object to primary
structure or earth electrode, for return of current.

Primary Bonding

Primary bonding is supplied by all the conductive structural
parts (fuselage, wings, control surfaces, nacelles, landing
gears, etc.) of the aircraft to:

e Collect high energy (as caused by lightning).

Pagep%gel of212
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Bonding and grounding

Equipment bonding

* Low impedance paths to aircraft structure required for electronic equipment to provide radio
frequency return circuits

* Facilitates reduction in EMI for most electrical equipment

* Cases of components that produce EMI should be grounded to structure

Metallic surface bonding

* Electrically connecting conductive exterior airframe components through mechanical joints,
conductive hinges, or bond straps

* Protects against static charges and lightning strikes

Static bonds

* Required for all isolated conducting parts with area greater than 3in 2 and a linear dimension
over 3" subjected to appreciable electrostatic charging due to precipitation, fluid, or air in motion

* Resistance of less than 1 ohm when clean and dry usually ensures static dissipation on larger
objects
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Bonding and grounding

General precautions and procedures

When making bonding or grounding connections in aircraft, observe the following general precautions and

procedures:

* Bond or ground parts to the primary aircraft structure where practicable.

*  Make bonding or grounding connections in such a way as not to weaken any part of the aircraft structure.

*  Bond parts individually wherever possible.

*  Make bonding or grounding connections against smooth, clean surfaces.

* Install bonding or grounding connections so that vibration, expansion or contraction, or relative movement
incident to normal service use will not break or loosen the connection.

* Locate bonding and grounding connections in protected areas whenever possible. Locate connections,
whenever possible, near hand holes, inspection doors, or other accessible areas to permit easy inspection
and replacement.

* Do not compression-fasten bonding or grounding connections through any non-metallic material.

* Inspect the grounding and bonding straps to ensure that they are free of corrosion which will adversely
affect performance, and are not frayed or cut more than 25% of the original strap.

* No more than four ground wires should be connected to a common ground stud. No more than 16 ground
wires should be connected in a ground module. Each ground for electric power sources (primary, secondary,
emergency) should be connected to separate ground points. Grounds for utilisation equipment may be
connected to a common ground point only when supplied from the same power source, provided this
equipment does not
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FACING VIEW
RECEPTACLE PLUG _
A2 /5/'%,>\

(1) General types and identification
(2) Cautions and protections

(3) Visual inspection procedures
(4) Typical damage found

(5) Repair procedures

QUADRUPLE  INSERT

INSERT pLUG DOUBLE

INSERT
RECEPTACLE

INSERT RECEPTACLE
PLUG

PLUG

RECEPTACLE
P

MS CONNECTOR

TYPICAL RACK AND PANEL CONNECTORS

Different types of connectors
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a. Part number identification
b. Reference tables
c. Specific connective devices chapters
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Connectors

The number and complexity of EWIS have resulted in an increased use of electrical connectors. The
proper choice and application of connectors is a significant part of the aircraft EWIS system. Connectors
should be kept to a minimum, selected, and installed to provide the maximum degree of safety and
reliability to the aircraft. For the installation of any particular connector assembly, the specification of
the manufacturer should be followed.

There are many types, however crimped contacts generally used
— Circular type

— Rectangular

— Module blocks

A wide variety of circular environment-resistant connectors are used in applications where they will probably
be subjected to fluids, vibration, thermal, mechanical shock, corrosive elements, etc. In addition, firewall class
connectors incorporating these same features should be able to prevent the penetration of the fire through the
aircraft firewall connector opening and continue to function without failure for a specified period of time when
exposed to fire. Hermetic connectors provide a pressure seal for maintaining pressurized areas.

When EMI/RFI protection is required, special attention should be given to the termination of individual
and overall shields. Backshell adapters designed for shield termination, connectors with conductive
finishes, and EMI grounding fingers are available for this purpose.

Page 156 0f 212



EHTET TP // Page 157
Pimalagga Ailines L2

Types of connectors

Circular Connectors

*Consideration should be given to the design of the pin
arrangement to avoid situations where pin-to-pin
shorts could result in multiple loss of functions and/or
power supplies.

*A wide variety of circular environment-resistant
connectors are used in applications where they will
probably be subjected to fluids, vibration, thermal,

mechanical shock, corrosive elements, etc. Circular Connectors

*In addition, firewall class connectors incorporating In medium or high vibration areas it may be
these same features should be able to prevent the necessary to provide a locking device to
penetration of the fire through the aircraft firewall keep the connectors from loosening.

connector opening and continue to function without
failure for a specified period of time when exposed to
fire.

*Hermetic connectors provide a pressure seal for
maintaining pressurized areas.

*When EMI/RFI protection is required, special attention
should be given to the termination of individual and
overall shields.

*Backshell adapters designed for shield termination,
connectors with conductive finishes, and EMI grounding
fingers are available for this purpose.
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Module blocks accept crimped contacts
similar to those on connectors. Some use
internal busing to provide a variety of circuit
arrangements.

* Module blocks (or terminal blocks) are useful
where a number of wires are connected for
power or signal distribution. When used as
grounding modules, they save and reduce
hardware installation on the aircraft.

e Standardized modules are available with
wire-end grommet seals for environmental
applications and are track-mounted.

i )

T

el

Ve

Rectangular connectors are typically used in applications
where a very large number of circuits are accommodated in a
single mated pair. They are available with a great variety of
contacts, which can include a mix of standard, coaxial, and
large power types. Coupling is accomplished by various means.
* Smaller types are secured with screws that hold their flange
together.

e Larger ones have integral guide pins that ensure correct
alignment, or jackscrews that both align and lock the
connectors.

e Rack and panel connectors use integral or rack-mounted pins
for alignment and box mounting hardware for couplings.
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MS27480
MIL SPECIFICATION j_

CLASS
SHELL SIZE

MS27478 WALL MOUNT RECEPTACLE (NOTE 1)

MS527430 STRAIGHT PLUG (NOTE 1)

MS527431 JAM NUT RECEPTACLE (NOTE 1)

MS27432 HERMETIC WALL MOUNT RECEPTACLE (NOTE 1)
MS27433 HERMETIC JAM NUT RECEPTACLE (NOTE 1)

A 8 L4

L]
LOI.AIIZI“OI

CONTACT STYLE
INSERT ARRANGEMENT
FINISH

MS527484 STRAIGHT PLUG, EMI GROUNDING

NO'
MS27504 BOX MOUNT RECEPTACLE (NOTE 1)
MS27508 BOX MOUNT RECEPTACLE, BACK PANEL

MOUNTING
MS27513 BOX MOUNT RECEPTACLE, LONG GROMMET
MS27664 WALL

NOTE

1.ACTIVE SUPERSEDES
MS27472 MS27472
MS27473 M327:
MS27474 MS27481
MS27475 MS27482
MS27477 MS27482
MS27473 WITH MS27500

MS27507 ELBOW

MS27478 MS27502
MS27429 MS27504
MS27487 MS27684

CLASS

E ENVIRONMENT RESISTING-BOX AND THRU-
BULKHEAD MOUNTING TYPES ONLY (SEE CLASS T)

P POTTING-INCLUDES POTTING FORM AND SHORT
REAR GROMMET

T ENVIRONMENT RESISTING-WALL AND JAM-NUT
MOCUNTING RECEPTACLE AND PLUG TYPES:
KI;1H?EADA'DTEEI’H FOR ACCESSORY

ACHMENT
Y HERMETICALLY SEALED
FINISH

A SILVER TO LIGHT IRIDESCENT YELLOW COLOR
CADMIUM PLATE OVER NICKEL (CONDUCTIVE), -

RESISTING

e
:
;

%

a
1
E
E

(HERMETY
SOCKET CONTACTS WITH EYELET (HERMETIC)

Examples of connector identification

GCIIASS

IDENTIHIESHHEIGIIASS IOk
CONNEGH ORAST

ASGEN ERANPURPOSERSHIHD)
AEEMINT BV BAEO YASH NS

EEGEN ERABPUREDSERSEIN s
AU IVINTCIVISATH SO ESH {55

GCEFPRESSURIZED RSO ATIMINIUN
ALl =0l

D EENVIRONNENJAERES] Sy AN IS O1H )
ALEUMINT UV BAEOYESH NS

Z-FINE D FLAYE PROOE SOLIY
Sy EEIRSHELS

IDENJIEIESHHES|ZEO)
I HEGCONNEG OGR!

PARGERN HENUNBERS HE
UARGERS HEICONNECY OR

2=

INSERY;
ARRANGEMENY
NONBER!

IDENTIEIESHHENUNMBER
OFEAHEGCONNEGIORS
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TYPICAL COMPLEX CABLE CONNECTOR

A, Wire Saal E. Fin Contact
B. Sockat Contact F. Contact Retention Clip
Z. Chamfered Sockat Laad-In G. Intarfacial Seal

D. Peripheral O-Ring Seal

CONTACT COLOR CODE AND BIN*

WIRE BARREL END T |7HﬁTI‘vIG END

‘ L Ird COLOR BAND {3rd DIGIT)
#nd COLOR BAND 2nd DIGIT)

1st COLOR BAND (15t DIGIT)

*BASIC IDENTIFICATICN NUMEER

« Example shown: 380
(Orange, Blue, Black)

# Manufacturers hawa the option of
identifying contacts by stamping the
EBIM coda on the shouldar or the wira
barral (zize 16 and karger).
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STANDARD WIRING PRACTICES MANUAL

ASSEMELY OF DEUTSCH DL TYPE COMNECTORS

PARAGRAPH DESCRIPTION PARAGRAPH DESCRIPTION PAGE
1 1. Part Wumbers and Description 1 1 1. Part Wumbers and Description 1
1 1.4. Connector Part Mumbers 1 1 1.A. Connector Part Mumbers 1
1 1.B. Contact Part Kumbers Z 1 1.8. Connector Adapter Part Numbers 1
1 2. Connactor Disassembly 2 1 2. Connector ASSembly 1
1 2. Connector Discommect 3 1 Z.A. Wire Warness Preparation 1
1 2.B. Contact Removal z 1 2.8, Contact Assembly 1
1 3. Connector ASsembly £ 1 2.C. spare Contsct and Seal Plug Installstion z
[ T.A.  Contact Assembly T 1 2.0.  Conmector Assembly 2
1 3.B. Contact Insertion &
L} & Approved Tool Suppliers 5 1.Part Mumbers and Description
[ ] LA Contact Crimp Tools 5
1 4.B.  Contact Insertion Tools 5 A. Connector Part Mumbers
[ &.0.  Contact Removal Tools 5 THELE I
COMMECTOR FART NUMEERS
1.part Mumpers and Description
A. ConmECtor Part Mumbers Part Wusber Supplier
THBLE T AVEET Avibank
COMNECTOR FART WUMEERS AVEIT Avibani
Fart Number SuppLier B. Connector Adapter Part Numbers
DL&DLD beutsch TABLE TT
DLesd beutsch UDAFTER PART MUMBERS
DL&SLD beutsch
DLEBLY Deutsch Part Mumber Supplier
365116040603 i bank
365118040603 i bani
oL R - 22 - PN - NN
I: Madiicaion Cade
Corrscior Serks 4-[ T 2.Connector Assembly
R A il A, Wire Ha P t1
o Flange Pasitian N = Marmal . re Harness Preparation
B4 = Single-Hols Mount Recaplack {13 Put a 30 inch +1/& Inch length of 3/4 Inch dlameter AT-E7& heat shrinkable
&5 = Bayonel Coupling Flug G0 1 sleeve on the wire harness.
65 = Plug with A Fingers 5 = Sockst {2} Put a 2 nch +1/8 1nch Length of 1 inch diameter PD 70 heat shrinkable
Class insert Arangement sleeve on the wire harness.
R - Emrcomerta) Resisting (3} PUt 3 2 INch +1/8 INCh LEngth of 1/2 1nCh diameter PD 70 hmeat SHrinkable
g = Erwironmantal Regisling Grouping sleeve on the wire harness.
- Hemeic {4} Put the specified adapter on the wire harness. Refer to Table II.
DEUTSCH DL CONWECTOR PART MUMEER STRUCTURE B. Contact Assembly
Flgure 1 Refer to Subject 20-61-11.
MANUAL MO: DS-5i445 PAEE 1 MANUAL MD: Dé-SL444
20-63-01 NIV O1/2004 20-62-20

STANDARD WIRING PRACTICES MANUAL

MSSEMELY OF AVIDAMK AVEST AND AVEST CONNECTORS
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a. Safety precautions
b. Maintenance precautions

Wire
bundle too
' long

-~

J,
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Connector maintenance and Inspections

PRECAUTIONS SHOULD BE OBSERVED WHEN HANDLING ELECTRICAL CONNECTORS:

Disconnecting electrical connectors. Prior to disconnecting any electrical connector the following precautions

are to be observed:

* Ensure system power has been removed (turned off) before disconnecting any of the systems electrical
connectors;

*  Always use the correct tool to disconnect an electrical connection (soft jawed multigrips called plug pliers);

* Never use the loom to pull a connector from its receptacle;

*  When disconnecting a component with multiple plugs, ensure that they are clearly identified to ensure their
correct reconnection; and

* Annotate disconnection of electrical connector in appropriate aircraft documentation.

Connecting electrical connectors. Prior to connecting any electrical connector, the following precautions are to

be observed:

* Ensure system power has been removed (turned off) before connecting any of the system’s electrical
connectors;

* Never force a connector together; always ensure keyways align before attempting connection;

*  After connection, ensure that the connector is securely mated (locked in the indent); and

*  Ensure that if the connection was previously lock wired the lock wiring is replaced.
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Connector maintenance and Inspections

Conditions for Repair or Replacement

The cable assembly must be replaced or repaired when one or more of these conditions occur:
- The connector has a crack

- The connector has damage that causes a short circuit between two or more contact cavities

- A contact has damage

- A contact retention mechanism does not lock a contact in a contact cavity

- The jackscrew hardware does not tightly hold the receptacle and the plug together

- A wire has damage

Guidance for Zonal Inspections for connectors Wiring installations and areas of concern for

e Corrosion connectors.

e Backshell broken

® Rubber pad or packing missing Worn environmental seals, loose connectors, missing
* No backshell wire securing device seal plugs, missing dummy contacts, or lack of strain
e Fool proofing chain broken relief on connector grommets can compromise
* Missing or broken safety wire connector integrity and allow contamination to enter
e Discoloration / overheat on terminal lugs/  the connector, leading to corrosion or grommet
blocks degradation. Connector pin corrosion can cause
e Torque stripe misalignment overheating, arcing and pin to pin shorting.
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a. Installed inspection criteria
b. Removed inspection criteria

Whenever disconnecting or reconnecting an electrical connector it must be examined for the following

possible damage:

* Pins or sockets pushed back into the insulator;

* Pins bent over or shorting other pins;

* Moisture, corrosion or contamination (this can cause shorts when power is applied);

* The insulator has no cracks or tears and is not perished;

* Wire/s loose in the back of the plug (possible causes are: contact not seated; or wire no longer
connected to contact);

*  Overall physical condition of the connector; and

*  Burn marks caused by poor connections or shorting.
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a. Exterior damage
b. Internal damage

Incorrect - No wrap on
Back shell of connector

and no tie tape

Correct - Wrap on
connector and tie tape
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a. Finding the correct section

b. Finding the correct part

c. Finding the correct tooling

d. Confirming the correct repair
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STANDARD WIRING PRACTICES MANUAL STANDARD WIRING PRACTICES MANUAL

IRSPECTION OF WIRING INSPECTION OF WIRING

€. Damage Conditions and Repair Conditions - Corrosicn

CORROSION DAMAGE AND REPAIR CONDITIONS — COMNECTOR EXTERMAL SURFACES

Type of Damage

Damage Condition

Repair Condition

Refarance

Layer of corrosion
material

& neawy Layer of white|
corrosion materials 1n|
most areas

Replacement of the
connector

The apolicable
subject for the
connector

|o medium Layer of
[White corrosion
materials in some
areas

Replacement of the
connector recommended

The apolicable
subject for the
‘connector

Type of Demage

Camage Condition

Repair Condition

Reference

Damage to the threads

The threads are
(impossible to engage
or disengage Decause
0T the corrosion

Replacement of the
connactor

The applicable
subject for the
jconnector

The threads 4o not
engage or dissngage
eaz1ly because of the
corrosfon

Replacement of the
Connactor recommended

The applicable
subject for the
jconnector

The threads engage and
disengage easily

Examine at regular
intervals

Paragraph 2.B.

|4 Uight Layer of white|
corrosion materials 1n|
[SOMme areas

Examing at regular
(Intervals

Paragraph 2.B.

Damage to the plated
Tin1sh

The color of the
[Tin1sh 15 completely
gone in the areas with|
corrosion

Replacement of the
connector

The applicable
subject far the
Connactor

CORROSION DAMAGI

TABLE II

E AMD REPAIR CONDITIONS — CONMECTOR INTERNAL SURFACES

Type of Demage

bamage Condition |

Repair Condition

Reference

The color of the
Tin1sh 15 faded in
S0Mme areas

Replacement of the
connector recommended

The applicale
subject for the
connector

Damage to the base metal

Many pits or holes in
the connector shell

Replacement of the
conmector

The applicable
subject for the
connector

Some pits in the
connector shell

Replacement of the
connector recommended

The applicale
subject for the
connector

Damage to the connector
shell

Corrosion materials onm|
the surface of the
shell

Replacement of the
[connector

The applicable
subject for the
connector

amage to the plated
Tin1sh

Replacement of the
connector

The applicable
subject for the
[connector

Fits 1n the base metal|

Replacement of the
[connector

The applicable
subject for the
connector

Damage to the coupling
mechan1sm

The coupling mechanisl
1s impossible to
operate because of the
corroston

Replacement of the
connector

The apolicable
subject for the
‘connector

The coupling mechandsm
does not operate
easily because of the
corrosion

Replacement of the
connector recommended

The applicable
subject far the
‘connector

The coupling mechanism)

[operates easily

Examing at regular
[Intervals

Paragraph 2.B.

MANUAL HD: Dé-5L44s

20-10-0D6

External Inspection

PHEE 3
AlG 0172004

(Damage to a contact

The plating 1=
completely gone 1n
SOmE areas

Replacement of the
contact

The applicable
subject for the
[connector

Fits 1n the base metal|

Replacement of the
contact

The applicable
subject for the
connector

ELue—green
contaminat ion

Replacement of the
contact

The applicable
subject for the
conmector

Elack stains or red
stains

Replacement of the
contact

The applicable
subject for the
[connector

Contamination from

Moisture in the

CLean the internal
surfaces with 1sopropyl
alcohol

Subject 20-60-01

mo1sture connector EX3mINE 3t regular

intervals Paragroph 2.8.
PAGE & WANUAL HD: Dé-54446
AUG D1/2004 20-10-06

Internal Inspection
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MODULE G — CONNECTIVE DEVICE REPAIR:

Objective: Demonstrate the procedures for replacement of all parts of typical
types of connectors found on the applicable aeroplane.

(1) Circular connectors

(2) Rectangular connectors

(3) Terminal blocks - modular

(4) Terminal blocks - non-modular
(5) Grounding modules

(6) Pressure seals

N 2

Page_ 16901 212
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G. (1) Circular connectors

Objective: Demonstrate the replacement of components for circular connectors.

AN3102 Box receptacle AN3101 Cable receptacle AN3102 Box receptacle

a. Disassembly

b. Back-shell maintenance

c. Contact extraction and insertion
d. Contact Crimping

e. Assembly and strain relief

Receptacle

Typical Mated Pair Connectors

Page 17001212
Page
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Connector Removal and Installation

Assembly of Connectors to Receptacles

Assemble connectors to receptacles as follows:

Warning: Unless otherwise required by specific equipment technical data,
power should be removed from the

affected circuit to avoid shock hazard and possible arcing of connectors.
Caution: Do not use excessive force to mate connectors to receptacles.

a. Locate the proper position of the plug in relation to the receptacle by
aligning the key of one part with the groove or keyway of the other part.
Caution: Do not twist wire bundle excessively to achieve proper matching
of plug and receptacle.

b. Start the plug into the receptacle with a light forward pressure and
engage the threads of coupling ring and receptacle.

c. Alternately push in the plug and tighten the coupling ring until the plug
is completely seated.

Caution: Never use a torque wrench or pliers to lock coupling rings.

d. Use a strap wrench or padded conduit pliers to tighten coupling rings
1/16 to 1/8 turn beyond finger tight if space around connector is too
small to obtain a good finger grip. Self-locking connectors are coupled
until the moveable indicator is aligned with index marks on coupling ring.
In fully mated condition

locking indicator shall be aligned within orange colour band.

Note: There shall be no relative movement between body of connector
and coupling ring. This condition represents a properly seated connector.

Pagep%gé of212
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Disassembly of Connectors from

Receptacles

Disassemble connectors as follows:
Warning: Unless otherwise required by
specific equipment technical data, power
should be removed from the

affected circuit to avoid shock hazard and
possible arcing of connectors.

a. Use a strap wrench or padded pliers to
loosen coupling rings which are too tight to
be loosened by hand.

b. Alternately pull on the plug body and
unscrew coupling ring until connector is
separated.

Caution: Do not pull on attached wires.

c. Protect disconnected plugs and
receptacles with caps to keep debris from
entering and causing faults.
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Removal and Insertion of Wired Contacts

There are two basic types of contact (pin or socket)
retention used in plug and receptacles connectors in

aircraft, one which the contacts being released for R LA
removal from the rear and one where release is from
the front using the insertion/ extraction tools.
Therefore, it is essential that the correct procedures
and tools are used for a particular type of plug or
socket.

e Front Release - The contact is removed by pushing

from the front of the connector and removing from the RECEFTACLE >
rear. 2 N \\ BACKSHELL
e Rear Release - The extraction tool enters the o5 1)\

connector from the rear of the connector and the
contact is also removed from the rear.

Multiway connectors, terminal junctions, inline single
wire connectors, switches, motors, indicators, Connector with Contacts
instruments and other electrical components; all may
now be terminated by a rear release system which
requires the use of a few tools and the minimum of
operator training. Contacts crimped with a standard
crimping tool are inserted and removed using a single

fail-safe plastic tool for each size of contact.

Pagep%gg of212
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Contact Insertion and Extraction

To facilitate maintenance of connectors, their contacts, in most cases can be extended individually,
manually inspected and then replaced or re-inserted. Accompanying most manufactures connectors is
the recommended contact insertion / extraction tool. Care should be taken before contact removal to see
if the contact is of the:

¢ Front release type.

* Rear release type.

The correct procedure for the removal and installation of contacts must always be follow otherwise the
following could result:

e Contact may be damaged.

e Wires may be broken.

e Contact insert holding spring could be damaged.

Select the correct extraction tool.

Select the correct extraction tool.

Page 17301212
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Rear Release Contacts

Pins or sockets are inserted and removed by a single expendable
plastic tool which is fail-safe in that mishandling will result in
damage to the tool rather than to the connector or termination
modules. The tines of the clip snap in behind the shoulder of the
contact. The removal tool displaces the tines of the clip sufficiently
to allow the contact to be withdrawn rear-wards

Contact Removal

1.

Slip the removal tool (with white tip) around the wire of the
contact to be extracted.

Slide the tool along the wire into the insulator until it buts
against he shoulder of contact.

Remove wire and tool together.

Contact Insertion

1.

Press the conductor into the conical end of the slot with the
thumb and press the wire into the slot by moving it along the
tool.

Under this pressure, the slot will open to accept the wire.

Hold the connector in one hand and insert the contact into its
cavity, pushing with the tool perpendicular to the insulator
face. When contact is in place a metallic click is audible.
Remove tool to the rear. Check that contact is firmly in
position by pulling gently.

Pagep%gél of212
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PLUG BODY RETENSION CLIP

Q| —o .\\\\

CONTACT PIN

O =\

WHITE END
FOR REMOVAL

~

INSERTION

Removal/Insertion 2
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Front Release Contacts

RETENSION CLIP PLUG BODY RETENSION CLIP

Two separate tools are used. Make sure, that the plug is a front
release type, otherwise the retention mechanism inside the plug
could be damaged.

.| CONTACTPIN

—

Contact Removal Note:

Use the correct tool and make sure that it is in a good shape.

1.  Align tool squarely insert face,

2. Push tool squarely into insert hole until it butts against insert
face.

3. Holding the tool firmly, advance the slider knob so that the
contact is ejected from its seated position.

4. The contact may then be pulled free of the grommet with
the hand.

Contact retention for front release

RETRACTION TOOL INSERTION TOOL

LOCKING CLIP PLUNGER

CYLINDRICAL PROBE

Contact Insertion PLONGER coLLn

1. Slip insertion tool over the wire and put it against the
contact shoulder.

2. Align tool and contact axially with the grommet.

3.  Guide contact carefully through grommet hole, pushing tool
axially to grommet all times.

4. Remove tool and check that contact is firmly in position by
pulling gently.

FRONT OF CONNECTOR

Removal/Insertion /

Pagep%gg of212
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Soldering Type Connectors

Many of older type connectors have the wires soldered into solder pots in the end of the pin or socket. When soldering a
wire into a connector, leave about 0.8 mm of stranded wire between the top of the solder pot and the end of the wire
insulation. When the solder in the connection has cooled, slip a piece of close-fitting in-sulation tubing over the end of
the connector to insulate it. In commercial aircrafts only connectors of passenger related items like ovens are soldered.

All others are crimped.

Recommendations for soldering connector contacts.
* Arrange the contact in such a position that the solder bucket always points up-wards.
e Use a bench vice with insulated clamp teeth to hold the connector.
¢ Clean the individual contacts with spirits and let them dry.
¢ Heat the contact bucket and fill a small amount of solder into the contact bucket.
 Bring the blade of the iron below the contact and place the stripped wire into the bucket.
* Apply solder to the wire in the bucket, as soon as the solder becomes liquid push the
stripped wire in further.
e When the soldered is melted and freely flowing through the wire strands in the contact
bucket, remove the soldering iron.
¢ Hold the cable in position until the solder has set, make sure that the solder does not
extend outside of the bucket up toward the insulation.
e Ensure that the solder is between all the strands.
e No wire strands will be outside of the contact bucket.
After each soldering task (contact), the soldered connection should be checked, for the
following:
e The conductor strands are each covered in solder.
* No solder drop or bulge appears outside of the contact bucket.
e The soldered connection looks smooth and shiny.
e Wire insulation does not touch the contact bucket.

Pagep%gg of212
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Contact crimping

Close handles until ratchet releases
Remove terminated wire assembly

PwnNPE

Checking tool calibration with the “GO/NO-GO” gauge

Place contact on die of crimp tool. Close handles just enough to hold contact in place
Insert center conductor into contact until dielectric touch against contact

5143 i&i':

INSERT CONTACT INSERT PRE-STRIPPED WIRE

\> STEP 4

STEP 3

'

CLOSE / OPEN HANDLE

REMOVE TERMINATED
WIRE ASSEMBLY

Page 17701212
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Contact crimping
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Backshell Disassembly and Assembly

Backshell Disassembly

(1) If the backshell has safety wire, remove the safety wire from the cable clamp screws and the backshell
coupling ring.

(2) Remove the strain relief clamp screws.

(3) Put the saddle bars, the screws, and the washers in a safe place.

(4) Make a selection of an appropriate strap wrench.

(5) Disengage the threads of the backshell and the connector.

Backshal

Bachshal E:
ez

g .
i :
e ~ Gabks Clamg 5@
G =
CAzeL & 3
T =
e
E-H-

STRALIGHT STRAIM RELIEF BACKIHELL 90 DEGEEE STRAIN EELIEF BACKSHELL

Page_ 17901212
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Backshell Disassembly and Assembly (cont’d)

Backshell Assembly (7) If the backshell has set screws, tighten one of
(1) Make a selection of a strap wrench. the set screws.

(2) Put the necessary backshell components on the wire harness. (8) Try to loosen the backshell manually.

Make sure that the cable clamp of the backshell is pointed away Note: The backshell is installed correctly when the
from the end of the wire harness. backshell does not move in relation to the
(3) Install the contacts in the connector. Refer to the Subject thatis  connector.

applicable for the assembly of the connector. (9) If the backshell is loose, do Step (6) through
(4) Put the wires into their positions. Step (8) again.

Make sure that: (10) Assemble the strain relief.

- The wires do not go across each other

- The wires do not have tension that pulls the seal web out of its Anti-Rotation Tealh

shape

- Strain is not put on the wires.

(5) If the backshell has anti-rotation teeth, examine the teeth of
the backshell through the inspection hole. Make sure that the
backshell teeth are engaged with the connector teeth. SACKSHELL WITH ANTI-ROTATION TEETH
(6) Tighten the backshell on the connector with the strap wrench.

Make sure that:

~ Backshal Taadh

- The backshell does not make more than 1/8 turn with the strap ATy, Bt Toct

wrench BT ( )

- The backshell is in the correct clock position. :;,, J f
Caution: Do not tighten the backshell more than necessary. ponmder Toelh = Germecter Tecth

Damage to the backshell can cause unsatisfactory performance of ENGACERENT M ENGABEMENT

the connector or the backshell. ENGAGEMENT OF THE COMMECTOR TEETH AND THE BACKSHELL TEETH

Pagep%gg of212
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Applicable Conditions for Backshell Assembly

These conditions are applicable for a wire harness in a backshell with a cable clamp:
- Strain must not be put on the wires
- The wires must not have tension that pulls the seal webs of the grommet out of their shape
- The crimp barrel of a contact cannot be seen in the rear grommet of an environmental connector
- When a wire makes an exit from the rear of the connector grommet at an angle that is less than 60 degrees, the
distance from the rear of the grommet to the bend must be 0.10 inch minimum
- Safety wire must be installed on the coupling ring of the backshell if the applicable conditions occur
- A shield is attached to the cable clamp
- The cable clamp is on the APU
- The cable clamp is on the engine side of the firewall
- The connector and cable clamp are attached to the landing gear
- The backshell had safety wire before any maintenance.
Caution: If it is not known whether safety wire is necessary or not, install the safety wire.

0.0 inch Mrimum —= i
o~ Clncaved ’
. Beewned ! s Wi
—— = ] Wiiras g
= =
|=| i ,
| E ; Ly ]

— |I - — |II L EEEEIR

— Band ol the Wrs L Barnd ol T Winda

0L 1D ingh BAmimum —s=

SATIEFACTORY BEMD WHEATISFACTORY BEMD SATIEFACTORY BEMD UNSATIEFACTORY BEMD
EEND OF THE WIRE IMN A STRAIGHT BACKSHELL EEMD OF THE WIRE IN & 90 DEGREE BACKSHELL
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Applicable Conditions for Strain Relief Assembly

These conditions are applicable for the assembly of the strain relief:

- The wires must not go across each other in the cable clamp

- The wire harness must have a minimum of two layers of tape for protection
- The tape must not be between the saddle bar and the backshell leg

- The wire harness must be held tightly in the cable clamp

- The cable clamp must not crush the wire harness

- The cable clamp screws must be tight.

The diameter of a wire harness must be increased when these conditions occur:

- The cable clamp does not hold the wire harness tightly

- The wire harness has a small number of wires

- The contact assemblies are installed only near the outer edge of the connector grommet

These conditions are applicable for the layers of tape:

- The forward and rear edges of the tape must extend a minimum of 0.06 inch farther than the edges of the
saddle bar

- The edge of one layer is a maximum of 0.05 inch from the edge of a different layer

- For U shaped tape, each layer makes a 100 percent overlap.

Spacers must be installed between the saddle bar and the backshell leg when these conditions occur:
- The diameter of the wire harness is much larger than the diameter of the clamp

- The clamp crushes the wire harness before the screws are fully tightened.

Page 1820212
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G. (2) Rectangular connectors

Objective: Demonstrate the replacement of components for rectangular
connectors.

a. Disassembly

b. Back-shell maintenance

c. Contact extraction and insertion
d. Contact Crimping

e. Assembly and strain relief

Rectangular connectors are typically used in applications where a very large number of circuits are
accommodated in a single mated pair. They are available with a great variety of contacts, which can
include a mix of standard, coaxial, and large power types. Coupling is accomplished by various means.

e Smaller types are secured with screws that hold their flange together.

e Larger ones have integral guide pins that ensure correct alignment, or jackscrews that both align and
lock the connectors.

e Rack and panel connectors use integral or rack-mounted pins for alignment and box mounting
hardware for couplings.

Pagep%gg of212
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Example of rectangular connector assembly / disassembly

TRI-STAR CQ() AND CORY CQ() RECTANGULAR CONNECTORS TRI-STAR CRC) AND CORY CRC) RECTAMWGULAR COMNECTORS
4.Connector Disassembly B. Removal of the Receptacle from 8 Panel
A. Separatfon of the Plug and the Receptacle “Egﬁfﬁﬂs
(1) Push and hold the quick release mechanism on each side of the plug at the
sams time. Refer to Figure 27.
$1ze
: Toal

Quick Relasss Mechanizm al' Cinchl
Nut Driver 3016
|Wrench 3016

(1} Make a selectionm of @ tool from Table XVI.
(2} Remove the &~40 self Locking nuts at the rear of the receptacle.

MOTE: Make sure to keep the nuts 1n a safe Lecation; they are necessary to
install the receptacle 1n the panel again.

(3} Remove the receptacle from the panel.

l'—Qudl Releasa M i C. Backshall Remowval
TABLE XVII
LOCATION OF THE QUICK RELEASE MECHANISM ON THE PLUG MECESSARY TOOLS
Figure 27
Diameter
(2) Pull the plug from the receptacle. Refer to Figure 23. Toal Canem Reference
AWL, Plastic 0.25 Flgure 2%
Diraction o Pul
br ey
l -:,:jh. f " Approsimately
¥ 025 inch
£ W Plastic Fod
7 ) | P
— f .
\ : ll | --_'-F.;
Dh&nu1hFul\\ “\\\\ r H
|
SEPARATION OF THE PLUG FROM THE RECEPTACLE
Figure 28 Agproxinataly 0.5 inch {. -|

DIMENSIONS OF THE PLASTIC AWL
Flgure 2%

(1 Make a selection of an @Wl from Table XVIL.

(2} Put the tip of the awl Detween the backshell and the connector at one of
the Tour backshell Latches.

PAGE 13 MANUAL NO: D6-58446 MANUAL MD: D& 54544 PARE 1%
MAY 01/2003 20-72-23 20-72-23 MAY 01/2003
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Example of rectangular connector assembly / disassembly (cont’d)

TRI-STAR Ca&(} AND CORY Ca() RECTANGULAR CONKWECTORS

Refer to Figure 5 for the location of the backshell Llatches on the
connector.
For the Location of the Dackshell Latch retainers on a connector that has:
— An equatorial backshell, refer to Figure 11
— A polar backshell, refer to Figure 12
— A stralght backshell, refer to Figure 13.

{3} LTt the latch retainer of the backshell away from the plug shell.
{4) Do Step (2} and Step (3) agalm for each remaining Latch.
{5) Remove the backshell from the connector.
0. Contact Removal
This paragraph gives the procedure to remove standard contacts.
For the procedure to remove:
- Special purpose contacts, refer to Paragraph &.E.
- Cpax contacts, refer to Paragraph &.F.

TABLE XVIII
COMTACT REMOVAL TROLS

Crimp Barrel P al Tool

slze (5}
DG~ (63}
20HD ME19E3) 1-02
M53156—20 (7

ROTE: The backshell must be removed Trom the connector before the contacts can
be remowed. Refer to Paragraph &.C.

1) Make a selection of a contact removal tool Trom Table XVIII.

{2) Put the tip of the tool on the wire.

{3) At the rear of the connector, H:"lHLl‘f align the tool and the contact
cavity.

{4} Carefully push the tool into the contact cavity until 1t stops. Refer to
Figure 30.
Mzke sure that the tool stays aligned with the contact cavity.

TRI-STAR C&C) AND CORY C&() RECTARGULAR COMNECTORZ

POSITION OF THE REMOVAL TDOL IM THE CONTACT CAVITY
Figure 30

CAUTION: D@ NOT USE MORE THAM THE MECESSARY AMUUMT OF FORCE TO PUSH THE
TOOL INTO THE CONTACT CAVITY. DAMAGE TD THE CONTACT RETENTION
CLIPS CAM OCCUR.

CAUTION: D@ NOT TURN THE TOOL CLOCKMISE OR COUNTERCLOCEMWISE WHEN IT IS IN
THE CONTACT CAVITY. DAMAGE TO THE COMTACT RETENTION CLIPS CAN
OCCUR.

Hold the wire against the tool.

Pull the tool and the wire cut of the contact cawity at the same time.

Make sure that the tool stays aligned with the contact cavity.

IT the contact 15 not released:

(a) Carefully pull the tool out of the contact cavity.

(b} Turn the tool approximately 90 degrees.

tc) Do Step {(2) through Step (&) againm.

E. Special Purpose Contact Remowval
NOTE: $1ze 2018 special purpose contacts cannot be removed from the connector.

TABLE XIX
CONTACT REMOVAL TODAOLS

contact Cavity
51z
D8 DEK3S

Removal Tool

HOTE: The backshell must be removed from the conmector before the contacts can

be removed. Refer to Paragraph &.C.

(1} For a pin contact, remove the alignment ring from the contact at the fromt
of the connector.
(2} Make 3 selection of a contact removal tool from Table XIX.
(3} At the fromt of the comnnector, axilally align the tool with the engaging end
of the contact. Refer to Figure 31.
PABE 20 MANUAL ND: Dé—5&4id MANUAL MO: DE—SL446 PAEE 21

MAT D1/2003 20-72-23

20-72-23 MAY 0172003
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Example of rectangular connector assembly / disassembly (cont’d)

TRI-STAR Ca(} AMD CORY Ca() RECTANGULAR CONRECTORS

TRI-5TAR C&{) AND CORY C&() RECTARGULAR COMNECTORS

S.Connector Assembly

A. Contact Assembly
This paragraph gives the procedure to assemble standard amd special purpose
contacts.
For the procedure to assemble:
— The CAME()-314, CAMEC)-501, and CAME()-502 coax contacts, refer to
Paragraph 5.B.

PAGE 22

ALIGHMENT OF THE REMOVAL TOOL AMD THE CONTALT
Figure 31

{4) Put the t1p of the tool on The Contact.

{5) Push the tool forward until the Tirst mark on the tool 15 aligned with the
front face of the connector.

CAUTION: IF THE REMOVAL TOOL IS PUSHED FARTHER THAN THE SPECIFIED MARK,
DAMAGE TD THE RETENTION CLIPS OF THE CONTACT CAN DCCUR.

{4) Hold the tool and the connector tightly 1n position.
{7) Push the slider knod forward to release the contact. ReTer to Figure 32.

Slider Knob:
Corksct Remoal Tool \‘

Py
Diraction W Fush
*,

OPERATION OF THE REMOVAL TDOL SLIDER KNO2
Figure 32

{8) From the rear of the connector, carefully pull the cable or the contact
crimp barrel.

Coax Contact Removal

The procedure to remove coax contacts 1s the same as the procedure to remove

special purpose contacts. Refer to Paragraph 4.E.

MANUAL HD: Dé-58446 MANUAL MO: Dé-54ii8

MAT D1/2003 20-72-23

— The CAME()-503 coax contacts,

refer to Paragraph 5.C.

TABLE XX
INSULATION REMOVAL LERETH

Wire Crimp Removal Length L
$1z2 | Barrel {1nch)
caWed | 5128 | ggrger | Toterance
2 SOHD 0.7 +0.01
22 SOHD 0.7 +0.01
20 SOHD 0.7 +0.01
16 0.28 +0.02
18 18 0.7 +0.01
16 0.28 +h.02
16 16 0.28 +0.02
14 12 0.28 +0.02
12 12 0.28 +0.02
10 1] 0.28 +h.02
& 08 0.28 +0.02

20-72-23

PARE 23
MAY 01/2003
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Example of rectangular connector contact insertion

TRI-STAR Ca(} AMD CORY CR() RECTANGULAR CONNECTORS

0. Contact Imsertion
This paragraph gives the procedure to install:

— Standard contacts
- 51ze 2018 special purpose contacts.

For the procedure to install:

- Other specilal purpose contacts,
- (Cpax contacts,

refer to Paragraph 5.E.
refer to Paragraph 5.E.
TABLE MXIX
CONTACT INSERTION TOOLS

Crimp Barrel

Insertion Tool
Sze

282-881
F1DGE—L

DAK 145
ME1365/ 1-02
M53156-22
2E2-881
F1DGE—L

138 DAK 145
ME1365/ 1-02
M53156-22

Z20HD

HOTE: A s1ze 2018 special purpose contact cannot be remved after 1t 1s
inserted.

1) IT a backshell 15 specified, put the backshell on the wire harness.

Make sure that the end of the backshell with the Latch retainers 1s pointed
forward to the end of the wire harness.

{2) Make a selection of the contact 1nsertion teocl from Table MMIX.

{3) IT 1t 15 necessary to install an urWired contact in an empty contact
cavity, install each umwWired contact. Refer to Paragraph 5.F.

{4) Put the contact assembly 1n the insertion toeocl. Refer to Flgure 49.

PABE 36
MAY D1/2003

MANUAL ND: Dé-54446
20-72-23

TRI-STAR C&() AND CORY CR&() RECTANGULAR COMMECTORS

FOSITION OF THE CONTACT ASSEMELY IN THE IMSERTION TOOL
Flgure 4%

(5} AL the rear of the connector,
insertion tool,

axially align the contact assembly, the
and the contact cavity. ReTer to Figure 350.

ALIGNMENT OF THE CONTACT ASSEMELY, THE INSERTION TOOL, AND THE COMTACT CAVITY
Flgure 30

(6} Push the tool inte the contact cavity umtil 1T stops.
Make sure that the tool stays aligned with the contact cawvity.
CAUTION: DO NOT USE MORE THAN THE MECESSARY AMOUNT OF FORCE TO PUSH THE
TOOL INTD THE CONTACT CAVITY. DAMAGE TD THE CONTALT RETENTION
CLIPS CAN OCCUR.

CAUTION: DO NOT TURN THE TOOL CLOCKWISE OR COUNTERCLOCKWISE WHEN IT IS IN
THE CONTACT CAVITY. DAMAGE TD THE CONTACT RETENTION CLIPS CAN
OCCUR.

(7} Carefully pull the tool from the contact cawity.

(&} Lightly pull the wire to make sure that the contact 15 Locked in the
contact cavity.

CAUTION: DJ MOT PULL THE WIRE WITH A STROMG OR A SUDDEM FORLE.
THE COMRECTODR OR THE CONTACT CAN QCCUR.

D0 NOT MAKE & DENT IN THE WIRE INSULATION WITH THE FINGERMAILS.
DAMAGE TD THE WIRE INSULATION CAN CAUSE UNSATISFACTORY PERFORMANCE
OF THE WIRE.
(%) IT the contact 15 not Locked 1n the contact cavity:

(a} Pull the contact assembly out of the cavity.

(b} Do Step €&) through Step (&) again.

DAMAGE TO

LCAUTION:

l-'dgepigg L
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Example of rectangular connector contact insertion (cont’d)

TRI-5TAR C&() AND CORY CR{) RECTANGULAR COMNECTORS TRI-STAR Ca(} AMD CORY Ca() RECTANGULAR CONKECTORS

{8) IT the contact 15 not Locked 1n the contact cavity:
(a} Pull the contact assembly out of The Cavity.
(b} Do Step ¢3) through 3tep (7} again.
%) For a pin contact:
(a} Make 3 selection of a contact alignment ring from Table XIII.
(b} Make 3 selection of anm alignment ring installation tool from Table

AEALL.
(cy Put the alignment ring om the engaging end of the comtact. Refer to
POSITION OF THE COMTACT ASSEMBLY IN THE IMSERTION TOOL Flgure 53.
Flgure 51
i Fi -
Engagirg End of the Fin Contac '|, — Aliginant Ring
(4} At the rear of the connector, ax1alL1,.r align the contact asieﬁ:-ly, the 1
insertion tool, and the contact {-ml’ﬂ]". Refer to Figure 52. Connaciar Shall I} Engaging Facs of
The Conrsction
Cannesar Ingat
INITIAL POSITION OF THE ALIGKMENT RING
Elgure 53
ALIGNMENT OF THE CONTACT ASSEMBLY, THE IMSERTION TOOL, AND THE CONTACT CAVITY (d} Put the end of the tool on the engaging end of the contact.
Flgure 52 (e} Push the alignment ring forward to the engaging face of the connector.

Refer to Figure 54.

(5} Push the tool into the contact cavity until 1t stops.
Make sure that the tool stays aligned with the contact cawity.
CAUTION: DO NOT USE MORE THAN THE MECESSARY AMOUNT OF FORCE TO PUSH THE
TOOL INTD THE CONTACT CAVITY. DAMAGE TD THE CONTACT RETENTION
CLIPS CAM OCCUR.
CAUTION: DO NOT TURK THE TOOL CLOCKWISE OR COUNTERCLOCKMISE WHEN IT IS IN
THE CONTACT CAVITY. DAMAGE TD THE COMTACT RETENTION CLIPS CAN
DCCUR.
(6} Carefully pull the tool from the contact cawity.
(7} Lightly pull the wire to make sure that the contact 15 Locked in the
contact cavity.

Engaging End af the Fin Cortact i Alignmant Ring Instalation Teol

Ii‘N'ﬂ'"'"ﬁ'll Ring
i

Ergaging Face of

Cannector Shael the Correscior

Cannecior Insan

CAUTION: D@ NOT PULL THE WIRE WITH A STRONG OR A SUDDEM FORCE. DAMAGE T POSITION OF THE ALIGMMENT RING AGAINST THE FACE OF THE COMNECTOR
THE COMKECTOR OR THE CONTACT CAM OCCUR. Flgure 54
CAUTION: DO NOT MAKE A DENT IN THE MIRE INSULATION WITH THE FIMGERMAILS.
DAMAGE TD THE WIRE INSULATION CAM CAUSE UNSATISFACTORY PERFORMAMCE () Remove the tool from the engaging end of the contact.
OF THE WIRE.
MANUAL MO: D&-5L4545 PAGE 3% PAGE 40 MANUAL RD: Dé-54445
20-72-23 MAY 01/2003 MAT D1/2003 20-72-23
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Example of rectangular connector backshell installation

TRI-STAR CGC) AND CORY CR() RECTARGULAR COMNECTORS
TRI-STAR Caly ANMD CORY CAC) RECTANGULAR CONRECTORS
F. Seal of an Empty Contact Cavity

For emvirommental connectors, an empty contact cavity must be sealed with a seal I T -_-:i—T--:-.‘?[- 5
rod or @ seal plug. ":ll i :I'_f_IE:f:'I. \E
Refer to Figure & and Subject 20-60-D8. EAPTSIINE

&. Backshell Installation

(1} Al1gn the forward end of the backshell with the rear end of the conmector.

Il.—&k!e'rluﬁmam Cabke Tia Reipier —

'~ Franl Faca of the Cormecior  From Faca o the Connacior =/

il
i

270 DEGREES g0 DEGREES
{2} Engage the four latches on the connector with the Latch retainers on the
backshell. Refer to Flgure 55. CLOCK POSITIONS OF THE POLAR BACKSHELLS
If the backshell is an equatorial backshell or @ polar backshell, make sure Flgure 57

that the backshell 15 1n the correct cleock position. Refer to Figure 58
and Figure 57.

POSITION OF THE LATCH RETAINERS AMD THE LATCHES
Flgure 55

Cabla Tia Ha:sinar-\ Front Face of the Connector y
\

'~ Front Face of the Cannecton Cable Tie Retainer
O DEGREES 100 DEGREES
CLOCK POSITIOMS OF THE EGUATORIAL BACKSHELLS
Figure 5&
MANUAL MO: [4-54444 PABE &1

20-72-23 MAY 0172003

Page 189 0f212
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Example of rectangular connector backshell installation

{3} Assemble the straim rellef.
For the assembly of the strain relief of a wire harmess that:
- Does not have a coax cable, refer to Paragraph 5.H.
— Has a coax cable, refer to Paragraph 5.1.
H. &train Relief Assembly
This paragraph glves the procedure to assemble the straim relief for a wire
harmess that does not have a coax cable.

For the procedure to assemble the strain relief Tor a wire narness that has a
coax cable, refer to Paragraph 5.1.
Wira Hamass Tia

Polar Backshal|
_'l,

Backsnsl Lalch Aetains: Lanrers of Taps

\_Gabk Tia Ratainer

Caormscior Shall

CONFIGURATION OF THE WIRE HARMESS TIES OF THE STRAIN RELIEF
Figure 58

Refer to Flgure 58.
(1) Make a selection of a s1licone tape. Refer to Subject 20-10-11.
(2} Put @ minimum of tWo Layers of the tape around the W1re Narmess at the
Location that 1s adjacent to the cable tie retainer of the backshell.
(3) Assemble the wire harness ties around:
- The wires and cables of the wire harness
- The wire harness and the cable tie retainer.
Refer to Subject 20-10-11.

PAGE 42 MANUAL NO: Dé-5&546
MAY D1/ 2003 20-72-23

TRI-STAR C&C) AND CORY CR{) RECTARGULAR COMNECTORS
MOTE: A plastic tie strap 15 an acceptable alternative to a wire harness
tie. Refer to Subject 20-10-11.
I. 5train Relief Assembly Tor a Wire Harmess with @ Coax Cable

2.0 inches Minimum

Wire Harmess Tie

Polar Backshall - 0.5 inch Minimum
Elackphell Laioh — First Wira Hamass Tia
Astainar '.II '|II o0t Cos Cakla
_ a7 I". = Layers o Tape
i,
L = Caible Tie Fietainer
Cormector Shall
COMFIGURATION OF THE WIRE HARMESS TIES OF THE STRAIN RELIEF

Figure 5%

Refer to Figure 59.

(1} Make 3 selection of a silicone tape. Refer to Subject 20-10-11.

(2} At the Location that 1s adjacent to the cable tie retainer of the
backshell, put & minimum of two Laysrs of the tape around:

- The wires of the harness
- The cables of the wire harness that are not coax cables.
(3} IT the conmector has a stralght backshell, assemble a wire harness tie
around:
- The wires and cables of the wire harmess
- The cable tie retainer.
Refer to Subject 20-10-11.
MOTE: A plastic tie strap 15 an acceptable alternative to a wire harness
tie. Refer to Subject 20-10-11.

(4} IT the conmector has 3 polar or &n eguatorial backshell and the distance
from the rear end of the coax contact to the cable tie retainer 1s equal !
or more than 2.0 inches, assemble a wire harness tie around:

- The wires and cables of the wire harmess

- The cable tie retainer.
Refer to Subject 20-10-11.
Make sure that the radius of the curve of the codd cable 15 not Lless than
the minimum bend radius for coax cable. Refer to Subject 20-10-11.

MANUAL HO: De-38848 PARE 43

20-72-23 MAY 01/2003
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Example of rectangular connector backshell installation (cont’)

5]

TRI-STAR CaC(} AND CORY CE() RECTANGULAR CONKECTORS

CAUTION: IF THE COAX CABLE IS ATTACHED T@ THE CABLE TIE RETAIMER WHEN THE

DISTANCE FROM THE COAX CONTACT TO THE CABLE TIE RETAINER IS LESS
THAN 2.0 IMCHES, DAMAGE TD THE COAX COMTACT DR THE CDAX CABLE CAN
OCCUR.

NOTE: A plastic tie strap 15 an acceptable altermative to 8 wWire harness

tie. Refer to Subject 20-10-11.
IT the comnnector has & polar or an eguatorisl backshell and the distance
from the rear end of the coax contact to the cable tie retainer 15 Less
than 2.0 1nches:
(g} MAssemble a wire harness tie around:
— The wires of the harness
— The cables of the wire harness that are not coax cables
— The cable tie retainer.
Refer to Subject 20-10-11.
HNOTE: A plastic tie strap 15 an acceptable alternative to a wire
narness tie. Refer to Subject 20-10-11.
(b} At a location that is equal to or more than 2.0 inches from the the
rear end of the coax contact. assemble 3 wire harness tie around:
- The coax cable
— The wire harness.
Eefer to subject 20-10-11.
Mzke sure that the radius of the curve of the coax cable 15 not Less
than the minimum bend radius for coax cable. Refer to Subject
20-10-11.
CAUTION: IF THE COAX CABLE IS ATTACHED TD THE WIRE HARMESS AT A
LOCATION THAT 15 LESE THAN 2.0 INCHES, DAMAGE TD THE COAX
CONTACT OR THE COAX CABLE CAN DCCUR.
NOTE: A plastic ti1e strap 15 an acceptable alternative to a3 Wire
harness tie. Refer to Subject 20-10-11.

Page 19161 212
Page
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G. (3) Terminal blocks — modular

Objective: Demonstrate the replacement of components for terminal blocks-
modular.

a. Disassembly

b. Contact extraction and insertion
c. Contact Crimping

d. Assembly and strain relief

2280W555-5() TRACK WITH A GROUND MODULE

Page 19261212
Page
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Example of terminal module connector assembly / disassembly

3.

A. Removal of 8 Terminal Module from 3 Track

€1} Push the Latch of the terminal module to release the Latch from the Latch
retainer on the track. Refer to Figure 14.

Ground Modula

Koy

— Lalch
ey g Latieh Retaner Fistainer
=
- ] \
L=
\:\_Tad‘ Lafich Teack with a Laich
5 Ground Module

LOCATION OF THE LATCH DN THE TERMINAL MODULE
Flgure 14

(2} Pull the fromt of the module from the front of the track.

Rafer to Figure

S5250W555—() TERMIMAL JUNCTIOM SYSTEM

Ground Modula

Ky
—I| Latch Laich
Latch Retainar Labch Retsiner
Hary \L
7
= i
Trag TP TR T S Trawith &
Giround Module
REMIVAL OF THE TERMINAL MODULE FROM THE TRACK
Figure 15
{3}

Carefully pull the module to the front of the track until the key 1s
disengaged from the keyway.

{4) Pull the module from the track.

S280W555-{} TERMINAL JURCTION SYSTEM

5.Installation of the Terminal Junction System

A Installation of a Terminal Module om a Track
1

Al1gn the key of the module with the applicable keyway on the track. Refe
to Flgure 24.

Ground Module

-
i T T TS Track with a
Ground Moduls

POSITION OF THE TERMIKAL MODULE OM THE TRACK
Flgure 24

(2¥ Push the top of the module wunti1l 1t makes & click and the Latch 15 Locked
in the Latch retaimer. Refer to Figure 25.

Ground Module

L]
Lach Retainer ~Latch Retainer

| Latch
g !
Track Laich Trach with a Ground Mnﬁhl:f

TERMINAL MODULE INSTALLED OM THE TRACK
Flgure 25

FANUAL MO D&—5L44448 PAGE 23

20-90-15 FEB 01/2002
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Example of terminal module connector assembly / disassembly (cont’d)

C. Contact Removal

For the procedure to remove an unwired contact,

TABLE XVWI

CONTACT REMOVAL TOOLS

Crimp Barrel Removal Taool

slze Part Humber Color
ATR 2DE0 BAC -
ATR 2079 BAC —

20 DRKE3I-20 Red
MET1IER 1411 White
RREXZ02 -
ATR 20DE0 BAC —

18 ATR 2079 BAC -
MET1IEH 1411 White
ATR 2112 BAC -

16 ATR 2106 BAC —
ME12E6% 14—03 White
RRX1E2 —

MANUAL MO: Dé—58844
20-90-15

refer to Paragraph 3.D.

PAGE 13
FEB 0172002

PABE 16

1)

{2}

{3)

L)

{5)

S280W555—() TERMIMAL JUNCTION SYSTEM

Make a selection of a contact removal tool from Table XVI.
Put the end of the tool on the wire near the rear grommet.
Carefully push the tool straight into the contact cavity wuntil 1t stops.

CAUTION: DD ROT TURM THE TOOL WHILE IT IS5 IN THE CONTACT CAVITY.

time.

THE CONTACT RETENTION CLIPS CAN DCCUR.
Carefully pull the wire and the tool out of the contact cavity at the same

IT the contact does not come cut of the contact cavity:
(a} Pull the tool out of the contact cavity.
(b} Turn the tool 0 degrees.
(c} Do Step ¢2) through Step (&) again.
Umwired Contact Removal

TABLE XWII

UNWIRED COWTACT REMOVAL TOOLS

Contact S1ze

Removal Tool

Engaging crimp Handle Bit
End Barrel Part Mumber Color
20 DEE-110-154 DRE-20-2 Red
16 18 DEE-110-154 DRE-20-2 Red
16 DRE-110-154 DRE-16-2 Blue

1)
{21
{3)
L)
{5)

(&)
{7
Seal
1)

{2}

{3)

FEB D1/2002

Make a selection of a contact removal tool from Table XVII.

Alfgn the tool axilally with the contact.
Pull the plunger back until 1t stops.

Hold the plunger 1n position.
Carefully push the end of the tool straight into the contact cavity until

1t stops.
carefully pull the tool straight out of the contact cavity.
Push the plunger forward to release the contact from the tool.

Plug or Seal Rod Removal
Mzke a selection of a pair of needle nose pliers that has:
— J@ws With smooth surfaces

- Ho
LAUTION:

Hold the
pliers.

Pull the

sharp edges.

ROUGH SURFACES OR SHARP EDGES CAM CAUSE DAMAGE TN

GROMMET.

DAMAGE TO

THE REAR

end of the seal plug or seal rod tightly in the jaws of the

plug or rod stratght out of the rear grommet.

20-90-15

MARUAL ND: D&-58446

Page_ 19461 212
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Example of terminal module connector assembly / disassembly (cont’d)

SIBOM555—()} TERMINAL JURCTION SYSTEM S280W555—() TERMIMAL JUNCTION SYSTEM
4.Assembly of the Terminal Module Wire | roann Crimp Tool
A. Contact Assembly 8128 | parral Basic Unit Locator
TABLE XVIII cawg) | S1ze Part Wumber | Setting | Part Mumber Color
IRSULATION REMOVAL LERGTH M2Z5207 1-01 T MZzza0; 102 Red
MZ22520/2-01 & M22520/ 2-11 —
Wire Crimo Remval Length L 20 |wazz & Mz22520/ 2-11 -
S122 | parrel t1inch) special Instructions - WAZELL 6 [mzzsaoiz-11 -
camed | 5172 | qarget | Toterance WAZT 3 |mzesaori-02 Red
- 20 0.15 +0.02 - MZ22520/1-01 & M22520/ ‘—..2 Blua
16 0.54 +0.04 [Fold the conductor back 16 |5T2220-1-¥ - STEZE'J-‘—E -
- 20 0.15 +0.02 - ':AZ?F & M22520/ ‘—:2 Blua
16 0.56 +0.04 |Fold the conductor back 22520/1-01 4 Mz2z2520/ 1-02 Red
n 20 0.15 +0.02 - MZ22520/2-01 T M22520/ 2—‘ 1 —
16 0.27 +0.02 - 20 Wil 22 T M22520/ 2-11 -
18 18 0.15 .02 - m WAZELC T M22520/ 2-11 -
16 0.27 +0.02 - Wi 27 i M22520/ 102 Red
16 16 0.27 .02 - M22520/1-01 i M22520/ 102 Blus
16 ST2220-1-Y — §T2220-1-2 —
TABLE XI¥ Wi ZTF i M22520/ 102 Blua
CONTACT CRIMP TOOLS 5 2252000 5 |mezsaosi-ne Red
15 Wi 27 5 M22520/ 102 Red
Wire cring crimp Tool 16 MZ22520/1-01 5 M22520/ 102 Blua
$ze garral Bastc Unit Locatar Wi 27 5 M22520/ 102 Blua
= MZ22520/1-01 & M22520/ 102 Blua
cawgy | 5178 Part Mumber | Setting| Part Mumber Color 1% LI e 5 Wazs0/ 102 e
M22520/ 101 2 M225200 1-02 Red
_ pezs2n/e o 2 HZZSZE"IZ_” — 1) Remove the necessary length of insulation from the end of the wire.
20 [wWazz 5 [|Wzzsamvz-11 - Beter 4o
2 WA2ZLC 5 M22520 2-11 — — Figure 17
WH2T 2 M225200 1-02 Red — Table XVIII
Mz2520/1-01 5 [M22520/1-02 Blue - Subject 20-00-15 for the insulation removal procedures.
16 ST2220-1-T — ST2220-1-2 —
WAZTF 5 |Mzzseosi1-oz Blug End af the Eoncucion Erd of e Insudation
WIRE FREFPARATION
Figure 17
MANUAL MDD Dé—3FL4448 PAGE 17 PAGE 13 MANUAL WD: Dé—5&444
20-90-15 FEB 0142002 FER D1/2002 20-90-15
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Example of terminal module contact insertion

S280W555-(} TERMINAL JUNCTION SYSTEM

{2} I1 1t 1s specified, fold the conductor back. Refer to Figure 13.
I —
CORDUCTOR FOLDED BACK
Figure 18
(3} Make & selectlon of a crimp tool from Table XIK.
(4} Put the end of the wire into the crimp barrel of the contact. Refer to
Figure 19.
Make sure that: o
— ALL of the strands of the conductor are 1n the crimg Darrel
- The strands of the conductor can be seen 1n the inmspection haole
- The distance from the end of the insulation to the end of the crimp
barrel 15 3 maximum of 0.03 inch.
End al tha Crimp Barral - l{/—Emj i thes Irsiilaticn
— - !
Inspection Hale -/ |-|— 0.0 ingh Masimum {2}
POSITION OF THE WIRE IN THE CRIMP BARREL
Figure 19
(5) Crimp the contact.
(6} Examine the contact B'SSIEIIH" for these ‘H"DE'E of damage:
— Broken strands of the conductar
— Strands of the conductor om which the base metal can be seen
— Cracks 1n the crimp barrel of the contact.
{7y IT the contact or the wire has damage, replace the comtact.
B. Contact Insertion
LE XX 3
CONTACT INSERTION TOOLS
crimp Barrel Insertion Tool
size part Number | Color
DAk E3-20 -
20 ME1965/ 14-11 Red
sT2220-2-28 -
MANUAL MO: Dé-54446 PUEE 19 PAGE 20
20-90-15 FED /2004 FEB D1/ 2004

SZE0W355—() TERMIMAL JUNCTIOM SYSTEM

Insertion Tool

Part Number Color
1039-1 -
18 DAKES-20 -
MB1249/14-11 Rad
CAKES-16 —
MB1969/14-03 Blue
FTZZ20-2-4 -
ST2220—-2-11A -

Crimp Barrel
Sze

16

Make a selection of a contact imsertion tool Trom Table XX.
CAUTION: DO WOT USE A TODL WITH A TIP THAT:
— IS5 BENT
- I5 FLARED
— 15 BROKEN
— HAS A CRACK.
WARNING: A DEFECTIVE TOOL CAN CAUSE INJURY TD THE OPERATIR.
CAUTION: A DEFECTIVE TOOL CAN CAUSE DAMAGE T0 THE GROMMET OF THE COMNECTOR
OR THE CONTACT RETENTION CLIPS.
Put the contact in the insertiom end of the insertion tool.
Figure 20.

Reter to

/- Wira

Irserion End

Aed

Ramaval End

White

POSITION OF THE CONTACT IM THE INSERTION TDOL
Figure 20

Axtally align the contact and the tool wi1th the contact cavity.
Flgure 21.

Refer to

MANUAL ND: Dé-55446
20-90-15
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Example of terminal module contact insertion (cont’d)

(&)

(5}
(&)

(7

(B}

MANUAL MO: Dé-358444

5280W555-() TERMINAL JUNCTION SYSTEM

S280W555—() TERMIMAL JUNCTIOM SYSTEM

Damage baiwesen
Bug Sels

e Damage on the
Same Bus Set

POSITION OF THE CONTACT INSERTION TOOL AND THE CONTACT CAVITY
Flgure 21

Carefully push the tool straight into the contact cavity until 1t stops.

CAUTION: DO NOT TURK THE TDOL WHER IT IS IN THE CONTACT CAVITY. DAMAGE Ti
THE CONTACT RETEWTION CLIPS CAN QCCUR.

Carefully pull the tool straight cut of the contact cawity.

Lightly pull the wire to make sure that the contact 15 Locked in position.
CAUTION: DO NOT PULL THE WIRE WITH A STRONG OR A SUDDEM FORCE. THE FORCE
CAN CAUSE DAMAGE T THE TERMIMAL MILULE ©R THE CONTACT.

CAUTION: DO NOT MAKE & DENT IN THE WIRE INSULATION WITH THE FINGERNAILS.

Seal

DAMAGE TD THE WIRE INSULATION CAN CAUSE UNSATISFACTORY PERFORMANCE These
AND RELIABILITY OF THE WIRE. -
If the contact 15 mot Llocked 1n the contact cavity: -
{a) Pull the contact cut of the cavity. -
(b) Do Step {2) through Step (&) again.
Examine the grommet for these types of damage: {1}

Damage between the bus sets; refer to Figure 22
Damage of the contact cavity that has a depth that 1s more than the
outer seal web in the grommet; refer to Figure Z3.

PABE 21
FEB 01/2002

PARE 22

20-20-15 FEB D1/2002

SERICEABLE ROT SERVICEADLE
TYPES OF DAMAGE OF THE MODULE GROMMET
Figure 22
[ Duber Soal Web

Seal Web I|l
Maximum Dapth of the Daregs
3

Rear Grommet
Seal Web

DAMAGE OF THE GROMMET IN RELATION TQ THE ODUTER SEAL WEB
Figure 23

of an Empty Contact Cavity
conditions are applicable:

For & ground module, an E.}tf contact {W‘lt]’ cannot be sealed

For 3 terminal module 1n the pressurized area, the seal of an E-:lt‘f
contact EBU"".Y 15 not NECessary

For 3 terminal module 1n the unpressurized ared,
must be sealed with a seal plug or a seal rod.
IT 1t 15 applicable, Install a seal plug or 3 seal rod in each empty
contact cavity of the terminal mosule. Refer to Subject 20-60-DB.

IT a seal rod 15 installed, make sure that the Length of the sesl rod 1s
0.5 nch 0.1 1nch,

an empty contact cavity

MANUAL NO: Dé-54446
20-90-15

Page_ 19701212
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G. (4) Terminal blocks - non-modular

Objective: Demonstrate the replacement of components for terminal blocks-non-
modular.

a. Disassembly

b. Terminal Lug Crimping

c. Terminal Lug Stacking

d. Assembly, torque and strain relief

RIGHT ANGLE

-y

l-'dgePJa.ggTJT 212
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Terminal lugs

Terminal lugs Aluminum lugs
* Connect wiring to terminal block studs no more <+  Crimped to aluminum wire only
than 4 lugs, or 3 lugs and a bus bar, per stud Special attention needed to guard against excessive voltage drop at
* Lug hole size should match stud diameter terminal junction
* Greatest diameter on bottom, smallest on top * |Inadequate terminal contact area
* Tightening terminal connections should not < Stackingerrors
deform lugs * Improper torquing

a) Wire terminal lugs should be used to connect Use calibrated crimp tools

wiring to terminal block studs or equipment terminal  d) The tongue of the aluminum terminal lugs or the total number of
studs. tongues of aluminum terminal lugs when stacked, should be
b) When the terminal lugs attached to a stud vary in  sandwiched between two flat washers (cadmium plated) when
diameter, the greatest diameter should be placed on  terminated on terminal studs. Spacers or washers should not be

the bottom and the smallest diameter on top. used between the tongues of like material terminal lugs.

c) Terminal lugs should be so positioned that bending ¢ Examples of such conditions are improper installation of
of the terminal lug is not required to remove the terminals and washers, improper torsion (“torquing” of nuts), and
fastening screw or nut, and movement of the inadequate terminal contact areas.

terminal lugs will tend to tighten the connection. e) Aluminum wire is normally used in sizes of 10 gauge and larger to

carry electrical power in large transport category aircraft in order to
save weight. Although not as good a conductor as copper, aluminum
is lighter when compared to copper and the weight savings can be
significant for a large aircraft that may have several hundred feet of
power feeder cable.

f) Because aluminum is used primarily for high current power
applications, the terminal junctions are more sensitive to conditions
leading to increased junction resistance which can cause arcing and
localized heat distress.

Pagep%gsea of212



Terminal lugs (cont’)

Terminal stacking materials and methods

a) Multiple wires often terminate onto a single terminal stud.
Care should be taken to install the terminal properly. The materials that the terminals are constructed of will
impact the type of stacking methods used. Dissimilar metals, when in contact, can produce electrolysis that can
cause corrosion, thus degrading the terminal junction resistance and causing arcing or hot spots.
b) For stacking terminals that are made of like materials, the terminals can be stacked directly on top of each

other.

Page 200

¢) When stacking unlike materials together, use a cadmium plated flat washer to isolate the dissimilar metals.

Terminal [T ] *=—Hut Terminal Stacking 77 e— Nut
[Iihgtl?ncaﬂ:?alsrr 1 ook washer (unlike materials)  —— | v waaner
" w_Flat washer :Elatwaahar
I:,I‘:-_- —__’.__ Copper terminal e ” . J—
cuppﬁrtmmlnali g — it Flat — terminaks
lugs Washars . .
Terminal Emd- |_; Terrminal utu-:l_ LI
. 3 M
H =

PageP%(g)g of212
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Terminal lugs (cont’)

d) When two terminals are installed on one side of the terminal strip, ensure that the terminal crimp barrels do
not interfere with one another. One method to avoid this problem is to install the terminals with the barrels “back
to back.”

e) The stacking method used to connect terminals to terminal strips should cause no interference between
terminals that could compromise the integrity of the terminal junction.

Terminal T T +— Mut Terminal D Sp———
i [ ; | - — 4
atatf.;.‘hl:g o . S Stacking ¥ Fiat washer
ethoas ' e e Methods, cont.  _) % crimp bamsl
Crimp barmel e atwasher T {bslly up) in
(Bely WD) e~ Crimp barred T v apnt
™ pally gown) Eﬂrrll}hmal/_ﬁ
—y B [belty down) : '
‘ ‘ . In =y split I
=1 I | i [T Nt X
gy |_1| ;‘:”":_"“' L Flookwasner = = s
! | acking L Flal washer : X
One-Sided Errh'jr"l"ﬁﬂl Two Terminals Mathods, cont. r""], Crimp barrl One-Sided Entry With 4 Terminals
. ibaily up) In
CI — ) canter of v~
Crimp barrsl ) i
[bally down) (— Gy
In =" gplit ai _
. ] = |
=
A |
- T
] !
Ome-Sided Entry With 3 Terminals

Page 20101212
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Terminal lugs (cont’)

Terminal tightening hardware

a) Service history has shown that hardware stack up
at terminals is prone to human error.

b) It is important to use the correct tightening
hardware and install it correctly for a given
installation. It is important to ensure the locking
washer is fully compressed and is adjacent to the
nut.

c) There should be a minimum of two to three
threads showing on the stud when the nut is
properly torqued.

Terminal Tightening Hardware
Incorrect
Correct
Space '
—p |
k
B
Lock washer compressed

Washer size selection

a) Select and use the correct size washers in any
termination. Undersized or oversized washers can
lead to increased junction resistance and localized
heat or arcing.

b) An improperly sized washer can lead to insufficient
contact between the terminal and terminal lug.

Washer Size Selection

— Improperty-sized washer
e
_""‘":5.,__._1 Raised porticn of

terminal
R R R et 5 lock
0
Mon-ssif f ﬁ v
Iutlﬂ'l'l'tl'!""

Page 20201212
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Terminal lugs (cont’)

Example: Lock Washers Example: Lock Washers, cont.

To prevent corroslion
from dissimilar mstals,
put a cadmium washer
between aluminum and
copper terminals.

Page 20301 212
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G. (5) Grounding modules

Objective: Demonstrate the replacement of components for grounding modules.

a. Disassembly

b. Contact extraction and insertion
c. Contact Crimping

d. Assembly and strain relief

GROUNDING
MODULE

12 HOLES

contact RN |1
BARREL

EXAMPLE OF AIRBUS TYPE GROUNDING MODULE

THE MODULE BODY IS IN CONTACT WITH THE AIRCRAFT STRUCTURE TO CREATE
ARETURN PATH FOR ELECTRICAL CIRCUTS AND TO GROUND THE SHIELDED OR
SENSITIVE WIRES PREVENTING ELECTRICAL NOISE OR INTERFERENCE
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Example of grounding module assembly / disassembly

ASSEMBLY OF BURKDY YHLIG GROUND BLOCK MODULES

Z2.6round Block Module Disassembly

A Contact Removal

TABLE III
CONTACT REMOVAL TOOLS

Removal Tool
Supplier
Handle Tip
ATEZDS2-2 - Astro
DHEZ1 - Danlels
12761 - Burndy
ST2220-3-348-1 STZZ20-3-344-3 Boaing
STEZ2-3-344-2 STZZ20-3-344-8 Boaing
F
£V
Ramosal Tool I'
| Coniact
Cantact Caily
Skt tor the Rgenceal Tool Lack Spring

CONTACT REMOVAL
Flgure 3

€1} Make z zelaction of a contact removal tool from Table IIL.

&)
€5}

ASSEMELY OF BURNDY YHLIG GROUND BLOCK MODULES

CAUTION: IF REMOVAL OF THE CONTACT IS TRIED BEFORE THE LOCK SPRING I3

RELEASED,
OCCUR.

DAMAGE TD THE CONTACT, THE MODULE, OR THE WIRE CAN

Carefully pull the wired contact from the contact cavity.
Pull the removal tool out of the slot.
3.ground Block Module Assembly

A. Contact Selectiom
HOTE: The BACCATDEC)A contacts are replacements Tor the BACCLTDE() contacts.

CORTACT SELECTION

TABLE IV

I CAUTION: DNLY THE REMOVAL TOOLS THAT ARE GIVENM IM TABLE III PERMITTED.

OTHER REMOVAL TOOLS CAM CAUSE DAMASE TO THE MODULE.

(2} Put the tip of the removal tool 1n the slot that 1s adjacent to the contact

cavity. Refer to Figure 3.

(3} Push the tool into the slot and 1nto the module until 1t stops.

This releases the Lock spring that holds the comtact in position.

Flgure 3.

MANUAL NO: [&-504ds

20-20-11

Rafer to
PAGE &
pacE 3 MG D1/ 1598
MAY 0171999

Insulation iameter
Wire Contact
size £1inchn)
Colaor
(AWED Mintmum Max Imum Bo=ing Standard | Finish Sard
BACC4TDERA Gold  |violet
0.032 0.045
[BACC4TDER 51lver [Ereen
[maccaToEL cold  [creen
2 o.0e 0.0e% [ACCATDEL cold  [creen
[maccaroEzA cold  |Mone
0.070 0.080
|BaccaroEs cold  [Mone
|maccaroETa Gold  |Red
o.0e7 0.0a3 [BaCcaTDER Eol0  |Red
[maccaroEsa Golo |sreen
2 0.041 0.085
[ACCATDEL cold  [creen
[accaToEzA cold  [Mone
0.070 0.080
[maccaToES cold  |Mone
|maccaroEma cold  |Red
0.047 0.065
|BaccaToET Gold  |Red
[BaccaroEsa Gold  [Black
0.0% 0.059
a0 [mAccaTOES 51lver [Black
[maccaToESA cold  [olue
0.063 0.083
[accaTnES 5ilver [Red
[accaroEtA Gold  [Brown
0.080 0.110
|BaccaTDET 51lver |None
MANUAL NO: Dé-58446
20-20-11
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Example of grounding module assembly / disassembly (cont’d)

ASSEMBELY OF BURKDY YHLIG GROUKD BLOCK MODULES ASSEMELY OF BURNDY YHLIG GROUND BLOCK MODULES
ingh +0,08 i Heal Shrinkable Sheave if Mec
Insulation Diameter 022 inch £0.08 inth |"'_ "'I o sinktE Slame [} Rechmany
Wire Contact
S1ze Cinchl f
CAWE} Min Mzx1 Soetng Stangara | Finasn| CoET —=+ [L5 inch 2013 inch
nimum 3 T mum eing | r nisl Band 00 imch Masimum N o
BACCATDESA iaold Black WIRE PREPARATIOM
0.056 D.06%
BACCLTDES S1lver |Black Figure &
15 0.Ds3 0,083 BACCATIESA iaold Blug
BALCATDES Silver |Red €2} I the diameter of the wire insulation 15 not within the minimum and
0,080 0,110 BACCATDEIA Gold  [Brown maximum diameter for the contact:
3 i BACCATIET S1lver |Mone ta Put a 0.5 Inch +0.13 inch length of RT-874 heat shrinkable slesve on
the wire. Refer to Flgure &.
0,083 0,083 BACCATIESA iaold Blug Mo sure thats
BACCATDES S1lver |Red
16 BACCATDEIR sotd o — The sleeve has the smallest diameter that will 71t over the wire
0.080 0.110 o Tl - The forward end of the sleeve is aligned with or 15 within 0.03
BACCLTDET S1lver [None inch of the end of the insulation of the wire.
(b} Shrink the sleeve 1n position. RefTer to Subject 20-10-14.
(1} Use BACCATDES or BACCATDESA contacts for these wires: €3} Put the conductor 1nto the wire barrel of the contact.
- BEM3 1351 Type XEVI AWG 22 Make sure that:
- BMS 13-48 Type IN AWG 20 - The comnductor cam be seen in the inspection hole
— Haveg 51-0457D — The wire insulation 15 against the Dottom of the insulation shroud of
- Haveg S1-0456%9. the contact.
(2} For BMS 13-48 Type VIII AWE 20 wire, use BACCATDET or BACCATDETA conftacts. &) Make a3 selection of a crimp tool from Table V.
(3} For all other wires: €5) Crimp the contact. ReTer to Figure 5.
ta) Find the wire size. Make sure that there are & crimp indents om:
(b} Measure the outer diameter of the insulation of the wire. — The insulation shroud of the contact to hold the insulation
tc) Make a selection of the contact from Table IV. — The wire barrel of the contact to hold the wire.

B. Contact Assembly 4 Crimp Indants
TABLE V & T Wire Barred
CONTACT CRIMF TOOLE

Basic Unit Die Locator Supplier
M105-1 =1 SL-53 Burndy

= Irpeclion Hola

— 4 Crimp Indanis an
™ Insudation Shrcud

{1} Remove 0.22 inch +0.05 1nch of insulation from the end of the wire. Refer Insufatian Held in Positon —

to Figure &. POSITION OF THE CRIMP INDEMTS ON THE CONTACT
Figure 5

. PAGE & MARUAL ND: Dé-54446
MANUAL Mi: D&-54444 PAGE 5 20-20-11

20-20-11 AUG 0171998 AUE D1ssE
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Example of grounding module assembly / disassembly (cont’d)

ASSEMELY OF BURNDY YHLIG GROUND BLOCK MODULES

B2 ingh +0.08 inch |..._ ..I /’r Heal Stwinkable Sleave if Necessary

ASSEMBLY OF BURNDY YHLIG GROURD BLOCK MODULES

C. Contact Imsertion
TABLE VI
0 CONTACT IWSERTION TOOLS
203 ich Mazimm .“: —— 05 Inch =0.13 inch Insertion Tool supplier
A TE30s2-2 Astro
”IREF:;EFP:R‘;TI"" DHE21 Daniels
12761 purnay
€2) It the diameter of the wire 1nsulation 15 not within the minimum and EIE Bueing
maximum diameter for the contact: ST2220-3-34A-2 Boelng
(3} Put @ 0.5 1nch +0.13 1nch Length of RT-874 heat shrinksble slesve on
the wire. Refer to Flgure &.
Make sure that:
- The sleeve has the smallest diametsr that will 1t over the wire
- The forward end of the sleeve 1s aLigned with or 1s within 0.03
inch of the end of the insulation of the wire.
(b} Shrink the sleeve 1n position. Refer to Subject 20-10-14. .I’\: ™ Insertion Tool
{3) Put the conductor into the wire barrel of the contact.
Make sure that:
- The conductor can be seen 1n the inspection hole
— The wire insulation 15 zgainst the Dottom of the insulation shroud of
the contact. '\‘\
{4) Make a selection of & crimp tool from Table V. Ground Block
{5) Crimp the contact. Refer to Figure 5.
Make sure that there are & crimp fndents on:
- The nsulation shroud of the contact to hold the insulation
- The wire barrel of the contact to hold the wire. CONTALT INSERTION
Flgure &
& Crimp Indenis
2 tha Wira Barrel Refer to Figure &.
(13 Make @ selection of a contact insertion tool from Table VI.
et Hale (2} Put the wired contact into the contact cavity of the module.
(3} Push the tip of the insertion tool onto the end of the contact.
4 Grmp Indenta on (4} Push the tool and the contact into the contact cavity until 1t 1s Tully
i Insdation Shroud inserted.
Inisdatian Held in Pesiion (5} Make sure the contact 15 Locked in the contact cavity of the module:
POSITION OF THE CRIMP IMDENTS ON THE CONTACT ¢a) Lightly hold the wire between the thumb and the forefinger.
Figure 5 (b} Pull slowly until the thumb and the Torefinger move on the wire.
CAUTION: DO MOT CAUSE DAMAGE TO THE WIRE INSULATION WITH THE
FINGERMAILS.
. MANUAL MO: Dé—S4445 PASE 7
:ﬁEED‘:”wg 20-20-11 MANGAL WDz Bemseite 20-20-11 ALUG 0171998
Ol £Z12
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G. (6) Pressure seals

Objective: Demonstrate the replacement of pressure seals.

a. Disassembly
b. Maintenance
c. Assembly and strain relief

Reference: SWPM 20-10-20
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Types of pressure seals and spacers

B

!
=

WIRE HARNESS SEAL WITH A STAR SPACER WITH
CIRCULAR FLANGE THREE SEPARATIONS

-~ A

l— O —»

STAR SPACER WITH FOUR
WIRE HARNESS SEAL WITH SEPARATIONS

AN OVAL FLANGE

WIRE HARNESS SEAL WITH STAR SPACER WITH FIVE
A SQUARE FLANGE SEPARATIONS
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Coil Spacer \

COIL SPACERS
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Pressure Bulkhead Seal — Removal/Installation and Maintenance

Removal of the Pressure Bulkhead Seal

Seal Removal

Caution: Do not cause damage to:

- The structure.

- The wire harness, if the wire harness must be use again.

(1) Make a selection of a scraper made of wood or plastic.

Caution: Do not use a scraper that is made of a material that is harder than2024-T3 aluminum. A harder
material can cause damage to the structure.

(2) Make a selection of an appropriate solvent.

(3) Remove the sealant on and around the installation hardware of the seal fitting.
(4) Remove the installation hardware.

(5) Remove the seal fitting from the structure:

(a) Carefully put the scraper between the seal fitting and the structure.

(b) Move the two halves of the seal apart.

(6) If the fitting must be replaced, discard the seal fitting.

(7) If the wire harness must be installed again:

(a) Carefully remove the sealant from each wire or cable.

(b) Clean the wire or cable with solvent.

(8) Remove the sealant from each side of the structure with the scraper.

Caution: Do not use a scraper that is made of a material that is harder than2024-T3 aluminum. A harder
material can cause damage to the structure.

(9) Clean each side of the structure with solvent.

(10) Remove the remaining solvent with a clean, dry cloth.

PageP%%g of212



fewTey waTETE // Page 211
Himalaga Ainlines 227

Pressure Bulkhead Seal — Removal/Installation and Maintenance

Assembly of a Pressure Bulkhead Seal

Wire Preparation

(1) Make a selection of an appropriate wire harness seal.

(2) Make a selection of an appropriate solvent.

(3) Put the wires, the cables, or the wire harness through the cutout.

(4) Install the wires, or the cables, or the wire harness. Make sure that the wire harness has 2
inches of slack on the pressurized side of the cutout so that the assembly of the seal is easier.
(5) Clean all of the surfaces where the sealant must be applied.

(6) Remove the remaining solvent with a clean, dry cloth.

Pressurized Sede ol Shuciune =,
el

End 4l the Saal—, =

Wrph
: S‘ ! = 1
::I

Loy i5F M Saciani J
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THANK YOU!
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