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IMPORTANT! . . . X-RAY PROTECTION

X-ray equipment if not properly used may cause injury. Accordingly, the instructions herein contained
should be thoroughly read and understood by everyone who will use the equipment before you attempt to
place this equipment in operation. The General Electric Company, Medical Systems Group, will be glad to
assist and cooperate in placing this equipment in use.

Although this apparatus incorporates a high degree of protection against x-radiation other than the useful beam, no
practical design of equipment can provide complete protection. Nor can any practical design compel the operator to
take adequate precautions to prevent the possibility of any persons carelessly exposing themselves or others to
radiation.

It is important that everyone having anything to do with x-radiation be properly trained and fully acquainted with the
recommendations of the National Council on Radiation Protection and Measurements as published in NCRP Reports
available from NCRP Publications, 7910 Woodmont Avenue, Room 1016, Bethesda, Maryland 20814, and of the
International Commission on Radiation Protection, and take adequate steps to protect against injury.

The equipment is sold with the understanding that the General Electric Company, GE Healthcare Group, its agents,
and representatives have no responsibility for injury or damage which may result from improper use of the equipment.

Various protective material and devices are available. It is urged that such materials or devices be used.

CERTIFIED ELECTRICAL CONTRACTOR STATEMENT 
All electrical installations that are preliminary to positioning of the equipment at the site prepared for the equipment shall be
performed by licensed electrical contractors. In addition, electrical feeds into the Power Distribution Unit shall be performed
by licensed electrical contractors. Other connections between pieces of electrical equipment, calibrations, and testing shall
be performed by qualified GE Healthcare personnel. The products involved (and the accompanying electrical installations)
are highly sophisticated, and special engineering competence is required. In performing all electrical work on these
products, GE will use its own specially trained field engineers. All of GE’s electrical work on these products will comply with
the requirements of the applicable electrical codes.

The purchaser of GE equipment shall only utilize qualified personnel (i.e., GE’s field engineers, personnel of third-party
service companies with equivalent training, or licensed electricians) to perform electrical servicing on the equipment.

DAMAGE IN TRANSPORTATION
DAMAGE IN TRANSPORTATION
All packages should be closely examined at time of delivery. If damage is apparent, have notation “Damage in
Shipment” written on all copies of the freight or express bill before delivery is accepted or “signed for” by a General
Electric representative or a hospital receiving agent. Whether noted or concealed, damage MUST be reported to the
carrier immediately upon discovery, or in any event, within 14 days after receipt, and the contents and containers held
for inspection by the carrier. A transportation company will not pay a claim for damage if an inspection is not requested
within this 14−day period.
To file a report:

· Call 1−800−548−3366 and use option 8.

· Fill out a report on http://egems.med.ge.com/edq/home.jsp

· Contact your local service coordinator for more information on this process.

Rev. June 13, 2006
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LITHIUM BATTERY CAUTIONARY STATEMENTS
Danger of explosion if battery is incorrectly replaced. Replace only with
the same or equivalent type recommended by the manufacturer. Discard
used batteries according to the manufacturer’s instructions.

Il y a danger d’explosion s’il y a replacement incorrect de la batterie.
Remplacer uniquement avec une batterie du même type ou d’un type
recommandé par le constructeur. Mettre au rébut les batteries usagées
conformément aux instructions du fab
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REVISION HISTORY

REV DATE REASON FOR CHANGE

0 Aug. 15, 1997 Initial Release.

1 22JUN2011 Revised Sections 1, 2−2, 3−1 and 5. Added notes and illustration regarding
inspection of cable fasteners and application of Loctite 242. Refer to Trackwise
# 4071941.

2 14DEC2011 Update Sections 2−2 and 5-2 to indicate there are only 2 holding nuts.
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SECTION 1 − CABLE INSPECTION

Steel cables have load carrying capabilities many times that of the loads carried. This statement is only
true provided that the cable is in good condition and properly installed.

During the early period of use, a cable assembly need not be replaced if one or two broken wires is
detected. However, the same number of broken wires in an old assembly should justify immediate
replacement. In an older assembly, the rate of broken wires is indeterminate and maybe accelerated.

Normal use will cause slow cable deterioration. Broken wire progression is related to time and equipment
usage. Normally, large numbers of broken wires do not occur in a short span of time, therefore there is a
warning period between the beginning of wire breakage and complete cable failure. This is why periodic
inspection is very important so that corrective action can be taken.

The holding nuts that attach the cables to the carriage can become loose over time, which could cause
detachment of both the counterweight and/or safety cables. Inspecting the fasteners is equally important
as inspecting the condition of the cables themselves.

Refer to Illustration 1 for cable configuration and common types of cable defects.

ILLUSTRATION 1
7X19 CABLE CROSS SECTION

CROWN WIRE BREAKS (NOTICEABLE)

CORE, OR CENTER WIRE
BREAKS (NOT NOTICEABLE)

INNER WIRE BREAKS
(NOT NOTICEABLE)

VALLEY WIRE BREAKS (NOTICEABLE 
ONLY IF BROKEN WIRE END POPS OUT)

INTERNAL WIRE BREAKS WHICH
OCCUR NEXT TO THE CABLE
CORE. (NOTICEABLE ONLY IF
BROKEN WIRE END POPS OUT).

A STRAND IS A BUNDLE OF WIRES.
THIS CABLE HAS 7 STRANDS OF 19
WIRES EACH.

CABLE STRAND

CABLE WIRE
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SECTION 2 − TYPES OF CABLE
FAILURE

2-1 Broken Wires

Cable strength is not necessarily impaired by an occasional broken wires. However consideration should
be given as to its location, length of time the assembly has been in service and the general condition of
the remainder of the cable.

2-1-1 Crown Wire Breaks

Crown breaks are breaks that occur in the outer wires of the outer strands of a cable. Refer to Illustration
1. Because they are on the outer surface of the cable, they are visible upon inspection and are
represented by short broken wire ends. This failure mode will generally show both broken protruding wire
ends. Refer to Illustration 2.

ILLUSTRATION 2
CROWN WIRE BREAKS

CROWN WIRE BROKEN ENDS

2-1-2 Valley Wire Breaks

Valley wire breaks occur down in the valley between two adjacent strands. Refer to Illustration 1. The
protruding wire end resulting from this type of break would be longer and would stand out further from the
cable than a crown wire break. Only one end, the long end of a valley wire break can usually be detected,
since the other end remains buried in the valley between two adjacent strands. Refer to Illustration 3.
Unfortunately, a valley wire break usually does not visibly manifest itself until quite an advanced stage of
deterioration has taken place. It is also very often true that valley wire breaks may exist without having
the free end spring out of place.

ILLUSTRATION 3
VALLEY WIRE BREAKS

VALLEY WIRE BROKEN ENDS
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2-1-3 Internal Wire Breaks

Another type of cable deterioration is the internal wire failure. This failure cannot be detected visually.
This type of break takes place in the outer wires of the main strand and the outer wires of the outer
strands located inside the cable. Refer to Illustration 1. It is underneath where the outer strands come in
contact with the cable center member. Usually these breaks can only be detected by slackening the cable
and bending it opposite to the curvature it normally assumes over the pulley sheave. This however is
often most impractical to do because of inaccessibility. Here again the protruding wire end would be
considerably longer than those of a crown wire break and would be even slightly longer than the
protruding end of a valley wire break. Refer to Illustration 4.

ILLUSTRATION 4
INTERNAL WIRE BREAKS

INTERNAL WIRE BROKEN END

2-2 Loosened Cable Stud Nuts

Another type of failure that can occur is when the cable stud nuts loosen off of the studs themselves,
which can cause the arm to fall. The tightness of each of the 2 holding nuts should be inspected every
time that the cables are inspected.

ILLUSTRATION 5
LOOSENED CABLE STUD NUTS
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SECTION 3 − BASIS FOR CABLE
FAILURE

3-1 Causes of Deterioration

Counterweight cables deteriorate from common causes such as abuse, wear and fatigue during normal
equipment operation. All of these factors eventually result in the development of broken wires and if the
broken wires accumulate in large enough numbers in localized areas, complete cable failure will result.
Broken cable wires cause unbalanced cable structure resulting in unbalanced load distribution. This
results in increased stress on the remaining unbroken wires.
Normal use of the system may cause the cable stud nuts to work themselves loose over time.

3-1-1 PM Inspection

Although some cable deterioration cannot be detected by visual external inspection, the visible extent of
cable surface deterioration can be used as a reliably basis for cable replacement. The cable should be
replaced if any broken wire are caused by abuse. The cause of this cable abuse should be immediately
determined and  corrected.

Because of the serious consequences of possible cable failure, the field service person must be prepared
to use judgment regarding cable condition and never hesitate to make a replacement. Several months or
a half year’s usage is small compensation if there is any danger of cable failure.

SECTION 4 − FREQUENCY OF
INSPECTION

This is a variable factor and often can be partially based on equipment usage. It is recommended that
counterweight cables be inspected once every six months and at more frequent intervals if equipment
usage warrants.

Note: It is important to note that the number of times the device is moved determines frequency of equipment usage
rather than the number of patients x−rayed.
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SECTION 5 − INSPECTION
PROCEDURE

5-1 Cable Inspection

Record inspection data. This inspection history data can be valuable in making a cable replacement
determination.

USE CARE, SHORT SHARP BROKEN WIRE ENDS CAN INFLICT
PERSONAL INJURY DURING PHYSICAL CABLE INSPECTION.

Visual inspection, plus running a soft cloth over the cable’s surface should be used to detect broken
wires, cable abrasion and cable corrosion which are major types of cable deterioration.

Note: When inspecting a cable that disappears at one point and reappears at another, be sure to mark the cable at
that point and then move the cable so that when the mark reappears no portion of the cable that passes over a
pulley or that is subjected to abrasion is neglected.

External lubrication guards against corrosion and reduces abrasion. Coat soft cloth with STP lubricant
and apply to the external surface during regular PM inspection.

Note: Excessive wear not only weakens the cable, but influences the development and rate of wire failure.

Close inspection should be made of cable terminations. Broken wires at cable terminals will require
immediate cable replacement.

Because valley wire breaks accompany advanced stages of cable deterioration,the cable should be
replaced immediately regardless of outward appearance. A cable badly affected by crown fatigue wire
breaks should be replaced. Attention is called to a crown wire break as shown in Illustration 6, longer
broken wire ends of both valley and internal wire breaks and also the unbalanced cable structure resulting
not only from the uneven occurrence of wire failure but also from the unbalanced load distribution.

ILLUSTRATION 6
SINGLE CROWN WIRE BREAK

ACCEPTABLE ON BRAND NEW CABLE, BUT NOT ON USED CABLE.
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ILLUSTRATION 7
TWISTED WIRE SPLICE IN 1 OF 12 INNER WIRES

ILLUSTRATION 8
TWISTED WIRE SPLICE IN 1 OF 6 INNER WIRES

UNACCEPTABLE BREAK

5-2 Cable Stud Nut Inspection

The tightness of each of the 2 holding nuts and 2 jam nuts should be inspected every time that the cables
are inspected. Since these nuts have had Loctite applied, they cannot simply be snugged up without
breaking the Loctite bonds. A visual inspection of the studs and nuts can be used to indicate that the nuts
are tight. Any gap seen between a nut and the carriage’s horizontal bar would indicate a loosened
condition. An additional inspection of wiggling the studs by hand can indicate a loose condition. Access to
the studs can be gained by removing the cover plate on the column. Should any of the nuts need to be
tightened, be sure to apply a new coating of Loctite 242 to the threads beforehand. Refer to Illustration 5.

Note: There are three ways to ensure that the cable stud nuts are tight. All three can be done without breaking the
Loctite bond between the nut and bolt. All three methods should be used.

1.Visual inspection: Any thread gap seen between the nuts and the horizontal bar of the carriage would
indicate a loose nut.

2.Wiggling the stud: If you can support the system arm and wiggle a stud by hand, there is likely a loose
nut.
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3.Vertical arm travel: While moving the horizontal arm up and down, watch the studs. If any stud
position deviates slightly, there is likely a loose stud.

These methods should be used to inspect the main cable, the safety cable, and the follower cable.
Section 5−3 of the AMX−4+ Service manual provides useful information regarding the proper tensioning
of each cable.
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