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1. GENERAL

1.01 This section describes a plan for the

equipment maintenance job in central
offices and repeater stations, where the respon-
sibility for maintenance of toll-type equipment
is present.

1.02 It should be recognized that failure of

toll-type equipment can have adverse ef-
fects reaching far beyond the obvious loss of
service to customers using the equipment at the
time of the failure. For example, such failures
can cause billing errors, reduce the call han-
dling capability in switching machines, and cre-
ate abnormal service loads for testboards, report
desks, and traffic switchboards. In addition, such
failures may seriously affect special services
provided for government and for private cus-
tomers. Even momentary interruptions of cir-
cuits can seriously disrupt a customer’s service.
The costly nature of these failures indicates that
it is most economical to maintain all toll-type
equipment at an acceptable level of performance
and reliability.

1.03 Controlled maintenance, as described in

this section, provides techniques for man-
aging upkeep maintenance on toll-type equip-
ment. Toll-type equipment, as used here, is
equipment installed in a local or toll central
office to provide trunks or special services. There
may be instances where this equipment is used in
other applications. However, regardless of ap-
plication, the term “toll-type” will apply to this
equipment. “Control,” as used here, means to
direct, regulate, and coordinate central office



activities. The objective of controlled mainte-
nance is to maintain the designed capability of
the equipment in a manner that will provide cus-
tomers with excellent service while keeping ex-
penses to a minimum.

1.04 Controlled Maintenance Plans for other

central office equipment, not classified as
toll-type, and Power Systems Equipment Test
Lists are‘covered in other Bell System Practices.

1.05 The basic responsibility for maintenance

of equipment and service will be found in

Bell System Practices 660-201-010 and
660-202-010, “Toll Telephone and Telegraph
Facility Maintenance — Office Responsibilities.”

2. CONTROLLED MAINTENANCE — CORRECTIVE
AND PREVENTIVE

2.01 “Controlled maintenance” is the term ap-

plied to the maintenance plan described
in this section. It consists of an appropriate bal-
ance of corrective and preventive maintenance
tailored to the type of equipment. The terms
“corrective maintenance” and “preventive main-
tenance” are defined as follows:

Corrective Maintenance consists of : (1) re-
cording details of troubles reported by test
frames, customers, operators, alarms, other
offices or testboards, etc; (2) locating and re-
pairing reported trouble; and (3) logging de-
tails of troubles for further study. The activi-
ties included in corrective maintenance are
shown in Fig. 1.

Preventive Maintenance is the term applied to
the activities of finding, repairing, and record-
ing troubles, service-affecting or not, which
are not associated with a trouble report, and
for which there are inadequate indicators. For
convenience of description, preventive mainte-
nance may be separated into two divisions:
(1) the examination of corrective maintenance
records for evidence of increasing troubles and
the testing of associated equipment for fur-
ther evidence; and (2) the scheduling and
performing of periodic tests for locating trou-
bles for which indications are obscure, or for
affirming the correct operation of critical
equipment items for which in-service failures
cannot be tolerated.
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202 In the Controlled Maintenance Plan, cor-

rective maintenance procedures are used
for handling trouble reports from all sources.
These procedures are aimed at: (1) providing
an effective means for controlling the prompt
handling of trouble reports; (2) dispatching
these reports for trouble location and repair:
and (3) providing for orderly records which
present information in an effective way for later
analysis. It should be recognized that corrective
maintenance procedures provide an adequate
method for handling troubles only when trouble
reports are received - promptly and contain
enough detail to allow identification of the failed
equipment. ‘ ‘

* 2.03 For toll-type equipment where unreported

troubles exist, other means for detecting’
these troubles must be used, so that troubles and
deterioration not yet affecting service do not
accumulate. Preventive maintenance, as outlined
in this section, provides an effective and economi-
cal method for locating and repairing these
troubles.

2.04 The Eqguipment Test List described in

Part 16 of this section is provided to assist
the supervisor in organizing the preventive main-
tenance job. This list contains all tests appli-
cable to toll-type equipment found in Bell Sys-
tem Practices.

205 Fig. 2 provides an overall view of the

controlled maintenance concept. The ob-
jective is to maintain the designed capabilities
of equipment. Quality control applied to manu-
facture and installation is intended to ensure
equipment installations which meet the stan-
dards established by the design. In the Con-
trolled Maintenanee Plan portion of Fig. 2; three
“legs” can be seen. One is for corrective mainte-
nance and the other two are for preventive main-
tenance. The center of Fig. 2 depicts the pre-
ventive maintenance activities which are the
result of examination of corrective maintenance
records where these records indicate the exist-
ence of troubles not yet reported.

206 The right-hand part of Fig. 2 depicts the

preventive maintenance activities which
originate from the Equipment Test List. Both
manual -and test frame tests are represented
here. This leg covers conditions where trouble
indicators are missing, misleading, or obscure

Page 3.
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and where scheduled tests are required to cor-
rect the existing troubles.

3. CONTRQLLED MAINTENANCE CONCEPT

301 Part 3, in conjunction with the flowchart
Fig. 3, provides .an overall view of the
total Plan in simplified form. It describes in
general terms the operations, activities, decision
processes, and records used in the Plan.

3.02 Controlled maintenance, as explained in

Part 2, consists of a balance between cor-
rective and preventive maintenance activities.
In corrective maintenance, current equipment
troubles are compared to a predetermined trou-
ble expectancy by types of equipment. ‘

3.03 Reported troubles are recorded daily and
summarized monthly for evaluation and
comparison purposes.

3.04 The number of troubles expected is deter-
mined through the study of past equip-
ment trouble records. These troubles are aver-
aged to a monthly base. The equipment involved
is inventoried by types. A comparison is made
between troubles expected and actual troubles.
Also, troubles expected per 100 items of equip-
ment are compared to actual troubles per 100
items of equipment. The evaluation of troubles
per 100 equipment items allows camparison to be
made between equipment maintenance groups.

3.05 The occurrence of more trouble than ex-

pected is the sign that action is needed.
The individual troubles are examined through
the analysis process, or a sampling of equipment
units may be made to determine if the equip-
ment needs corrective action. When it is decided
that work is to be done to prevent further trou-
ble, a Test and Inspection Work Order is origi-
nated and assigned. The work done as a result
of this process is preventive maintenance. A rec-
ord of troubles found and time spent is kept for
further. summary and reference.

3.06 Analysis of corrective maintenance rec-

ords can lead to the requirement for pre-
ventive maintenance work described in 3.05.
Other preventive maintenance work must be per-
formed or reviewed as specified in the Equip-
ment Test List.
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3.07 All toll-type equipment for which periodic

work or review is required is listed in an
Equipment Test List. Large groups of equip-
ment are broken down into small work items
for easier scheduling. These work items are
scheduled at the proper intervals. A group of
work items is assigned to a “Trick.” A Trick, as
used in this section, is a period of time desig-
nated by a distinctive code for work assignment
purposes. The identification of work items with
a Trick allows the assignment of work on a pre-
determined basis. A card file system is estab-
lished, with a card for each work item. This card
file system brings up the work items at the
proper time and gives all the information neces-
sary to perform the work. If the work item is
classified as Mandatory Work (MW}, a Test and
Inspection Work Order is originated and the
work is performed. A record of time spent and
troubles found are entered on the work order for
later summary and evaluation.

3.08 If the work item is classified as Manda-

tory Review (MR), a review must be
made of the current equipment performance and
whether the work was done at or since the last
scheduled period. If the work was done and
troubles on the equipment are low, the work
may be passed until the next scheduled period.
Where scheduled MR work is passed, continuing
attention must be given to the troubles versus
trouble expectancy for this equipment. An in-
crease in troubles may tell us that the preventive
maintenance work must be done before the next
scheduled period. Scientific sampling is an op-
tional method for determining the need to per-
form work classified as MR. This applies where
the job is large and where sampling can be used
to determine the relative amount of trouble ex-
isting in the equipment. Depending on the results
of the sampling, work may be performed or
deferred.

3.09 Test and Inspection Work Orders issued

for preventive maintenance work are re-
tained and summarized. These forms contain a
record of troubles found and time needed to
perform the work. It is essential that this infor-
mation be complete and accurate. Records of
trouble found are used for evaluating scheduled
maintenance intervals. Records of time spent
doing the work permit evaluation of training
needs and force requirements.



4. TROUBLES — THEIR CAUSES AND INFLUENCING
FACTORS

4.01 Part 4 defines “trouble.” It describes var-

ious causes and influencing factors. Some
ideas on the proper use of environmental and
personnel control are included. A full compre-
hension of trouble-influencing factors and of the
administration of corrective measures is vital to
the understanding and application of Controlled
Maintenance.

4.02 A trouble is any condition requiring cor-

rective action as a result of a report,
alarm, trouble card, or other observed indication.
Depending on circuit design, customer service
may or may not be affected.

4.03 Not all equipment troubles are immedi-
ately evident. Equipment design does not
always provide for an alarm or other trouble
indication. Under these conditions, equipment
maintenance forces may be unaware of the ex-
istence of trouble and must rely on reports from
other sources for adequate information. It is
essential that maximum use be made of auto-
matic trunk test frames, manual measurements,
circuit tests, DDD Bureau pattern referrals, and
customer reports in order to identify these
troubles. '

4.04 Intermittent and Transient Troubles:

“Intermittent troubles” are those which
continue to appear and disappear until they are
cleared. For example, wire clippings, loose con-
nections, and defective contacts are examples of
conditions that cause intermittent troubles.
“Transient troubles” are those which appear

once and disappear. For example, momentary

opens or crosses caused by improper procedures
on distributing frames may result in transient
troubles such as noise, clicks, or cutoffs.

4.05 Marginal Troubles: “Marginal troubles”

are failures of equipment under marginal
tests applied by test frames or test sets. These
tests are more severe than demands usually en-
countered in service connections. Marginal tests
(either electrical or mechanical) are applied to
apparatus to determine if the required reserve
is present. If marginal test failures occur, it is
an indication that deterioration has used up the
reserve and that corrective action must be taken
before it becomes service-affecting.

ISS- 1, SECTION 010-300-010

Causes of Troubles

4.06 Plant forces responsible for maintaining
toll-type equipment must be familiar with

the following causes of troubles, most of which

result in electrical or mechanical failures:

Dirt: Dirt may come from within or from out-
side the central office. Lint from clothing or
other textiles and fibers from paper or card- -
board boxes and packing material are com-
mon kinds eof dirt. Dirt may also be due to
dust carried in the air or brought into the
building by people or on equipment. Solid par-
ticles or other residue, caused by contact
arcing, are also called “dirt.”

Wear: The continual operation of relays,

“switches, motor drives, brushes, etc, results in
deterioration. Wear can be accelerated by dirt
and by faulty workmanship. Dirt can increase
the friction between moving parts. Faulty
workmanship which results in improper ad-
justment can accelerate wear.

Work Error: Central office troubles can be
caused by faulty workmanship or by improper
procedures. Work errors may be caused by
central office people or by others working in
the office. In addition, work errors are found
in central office record information (circuit
orders, circuit layout cards, etc) as a result of
work errors by employees in other depart-
ments,

Defects: Failure of apparatus or of compo-
nents such as open relay windings, noncon-
~ducting electron tubes, internal crosses, or
grounds in spring assemblies are called “de-
fects.”

Trouble-Influencing Factors

4.07 Plant forces must also recognize the key

factors of central office maintenance
which reduce dirt and work errors to a minimum
and serve to diminish trouble due to wear. They
are described in 4.08 through 4.14.

4.08 Installation Activity: One of the con-

trollable factors which influence central
office equipment trouble rates is installation ac-
tivity. It is essential that central office people
and the installation forces be thoroughly fa-
miliar with proposed work before the job is
started. They must be familiar with instructions

Page 5



SECTION 010-300-010

relating to central office equipment installation,
which are found in Section 201-112-001 and the
Western Electric Handbook section attached
thereto. These instructions explain in detail the
procedures for protecting service and equipment
during installation work.

4.09 Central Office Personnel Activity: Activi-

ties by maintenance people may cause
trouble by disturbing existing dirt or by intro-
ducing more dirt. They may also cause failure if
they do not follow prescribed methods for ad-
justing apparatus or do not follow proper pro-
cedures for doing other work.

4.10 Housekeeping: Various Bell System Prac-

tices contain instructions for cleaning
equipment without causing service reaction. To
remove dirt from equipment, surface dusting
and pressure cleaning procedures should be fol-
lowed. Material should not be stored, unpacked,
or crated in equipment areas. Tools, test equip-
ment, drawings, and supplies should not be al-

lowed to become dirt collectors. Except when |

work is in progress, all equipment covers should
be in place.

4.11  Contractor and Visitor Activily: During

building alterations, large amounts of
dust and dirt can be brought into the equipment
areas. Special protection (such as temporary,
dustproof partitions and special control of win-
dows, doors, and ventilating equipment) may be
required. Central office people should be on the
alert for service or safety hazards. They should
inform the contractor’s representative or the
Engineering Department, as appropriate, of the
need for preventive requirements. Coordination
with other departments and control of visitors
during Open House and other activities also help
to reduce dirt.

4.12 Other Force Activities. When it is neces-

sary for other forces to work in the cen-
tral office, the nature and duration of their visit
and the details of work to be performed should
be reported in accordance with local instrue-
tions. Central office forces are responsible for
seeing that the work is performed in such a way
that customer service is not jeopardized.

4.13 Environmental Control: Some central
offices are provided with equipment for
filtering air and for regulating humidity. Its ef-

Page 6

fective use, coupled with controlled use of win-
dows, outside doors, and openings between
building areas, will reduce the introduction and
circulation of dirt.

4.14 Application of Bell System Praclices:

Bell System Practices prescribe proper
procedures for removing equipment from ser-
vice and for testing, adjusting, and repairing
equipment. Work performed in accordance with
these instructions should result in effective re-
pairs without service reaction. Nonstandard
tests, adjustments, or repairs must be avoided.

The Trouble Problem

415 Control of equipment trouble is made up
of three main categories:

Handling Trouble Reports: Prompt response
and proper handling of reports, including fast
restoral of service, is a key part of the central
office trouble-control job.

Detection of Obscure Troubles: It must be
recognized that equipment troubles exist and
are affecting service but are not evidenced by
associated indications. Scheduled, trouble-
seeking procedures must be an integral part of
the total maintenance plan for controlling
these troubles.

Control of Trouble-Causing Factors: Control
of dirt, limitation of wear, equipment protec-
tion, and elimination of work errors are essen-
tial. The maintenance people should thor-
oughly understand the operation of the
equipment, the use of the test equipment, and
the true significance of trouble reports.

5. FORM E-5840, EQUIPMENT TROUBLE TICKET

General

5.01 Part 5 describes Form E-5840, Equipment
Trouble Ticket, and its use. Included are
instructions for making entries on the ticket.

5,02 Trouble tickets are records of corrective

maintenance work for toll-type equipment
and are primary documents of trouble reports
and the resultant found and not found troubles.
It is mandatory that tickets be written for all
trouble reports and that all entries be complete,
accurate, and legible.



Description

5.03 The Equipment Trouble Ticket, Form

E-5840, measures 3-1/2 by 6 inches. All
tickets have preprinted serial numbers. The use
of serially numbered tickets aids in cross-refer-
ence between maintenance groups and offices and
helps assure that all troubles are recorded. Fig. 4
is an illustration of Form E-5840.

Use

5.04 Form E-5840 is initiated for equipment

trouble reports from toll testboards, other
departments, other offices, alarms, or other
sources. Tickets may be initiated at a central
location for troubles experienced in small offices
or stations within the tferritory of the main-
tenance group.

5.05 A trouble ticket should be initiated for
corrective equipment adjustments made as
a result of tests applied to trunks or circuits by
test frames or manual methods. These records,
when properly analyzed, will reveal unstable
equipment functions that need correcting.

5.06 Proper audit controls make it necessary to

account for all serially numbered tickets.
If errors are made on a ticket, it should be
marked void and filed with the other completed
tickets.

5.07 Trouble tickets are not issued for record-

ing troubles found as a result of sched-
uled equipment preventive maintenance activi-
ties, inspections, or samples. Procedures. for
recording these troubles are covered in Part 14.

508 The effectiveness of the Controlled Main-

tenance Plan depends on the analysis of
all available data. Therefore it is important that
all trouble reports be accounted for, recorded,
and properly coded. Fig. 4 provides information
for making entries on the ticket.

509 An Equipment Trouble Code List (see
Fig. 5) is provided as a reference for cod-
ing trouble tickets. This list may be reproduced
locally and posted in the area where trouble
tickets are normally prepared. :
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6. FORM E-5457, CENTRAL OFFICE LOG
General

6.01 Part 6 describes Form E-5457, Central

Office Log. This form is provided pri-
marily for use in small or unattended offices.
Illustrations of the form and typical examples
are included.

6.02 The log is used for recording details of

equipment troubles, trouble reports, and
office activities which could cause trouble re-
ports.

Description

6.03 Form E-5457, printed on white paper,
measures 8-3/8 by 10-7/8 inches and is
punched for filing in standard ring binders.

Use

6.04 Fig. 6 illustrates the use of Form E-5457,
Central Office Log.

6.05 The log may be closed out daily or pe-
riodically, depending on the volume of
trouble reports and other entries.

6.06 The log may also be used for noting cen-

tral office altivities such as installation,
contractor, or preventive maintenance activities.
These kinds of entries are useful for investigat-
ing troubles which may be related to such ac-
tivities.

6.07 Where a maintenance area includes sev-

eral small offices or stations, it is desirable
to have a record of troubles at a centralized lo-
cation for review and summary purposes. In this
case it is suggested that an equipment trouble
ticket be prepared at the centralized location.
Trouble entries in the central office log, main-
tained at the small office or station, should be
cross-referenced fo the equipment trouble ticket
serial numbers.

6.08 Local reports or office alarms may initiate

equipment trouble investigations in the
smaller offices. These reports should be entered
in the Central Office Log by the attendant. If a
trouble condition is observed, the attendant will
clear the trouble and advise the centralized lo-
cation of the essential details so that a trouble
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ticket may be prepared. The attendant should
complete his log entry with the serial number
of the trouble ticket.

7. FORMS E-5841A, B, C, D — EQUIPMENT
CONTROL RECORD

General

701 Part 7 describes Form E-5841, Equip-
ment Control Record, and its use.

7.02 Four forms are provided. Three are pre-

printed to show major equipment groups
with subdivisions for specific equipment types.
The fourth form does not have preprinted equip-
ment groups, and may be used with locally de-
veloped codes for new equipment items until
standard codes are provided. This form may also
be used for special studies. Columns are provided
for recording troubles by equipment types. En-
tries are to be made on a daily basis for a one-
month period. The bottom three lines are ar-
ranged for entering partial and total trouble
expectancies for each equipment type. Fig. 7
through 10 are illustrations of the forms, with
a typical example.

Description

7.03 Form E-5841, printed on both sides on

white paper, measures 8-3/8 by 10-7/8
inches and is punched for filing in standard ring
binders.

Use

7.04 Form E-5841, Equipment Control Record,
provides a current picture of troubles ac-
cumulated for one month, usually on a daily
basis. In smaller offices, it may be more con-
venient to enter troubles at longer intervals.

7.05 Form E-5840 Trouble Tickets are the

source data for the Equipment Control
Record. Troubles are posted to the Equipment
Control Record by day of the month on a cumula-
tive basis. Comparison of actual troubles to a
predetermined trouble expectancy is made on a
partial month and on a total month basis. Sig-
nificant variations in actual troubles to expected
troubles require investigation or further analysis.
Trouble expectancies are described in detail in
8.06, 8.07, and 8.08.
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7.06 Compute the partial month objectives for

troubles expected for 10-day intervals on
a cumulative basis, and post on the Equipment
Control Record.

Example: monthly expectancy 45 troubles,
10-day (15), 20-day (30).

707 Three columns are provided on the back

of the form to record equipment trouble
code, date, and remarks. Details of action taken
to correct high trouble conditions should be
entered here. In addition, the form may be used
to record central office activities that may result
in increased trouble.

8. FORM E-5842, EQUIPMENT PERFORMANCE
SUMMARY

General

8.01 Part 8 describes Form E-5842, Equipment

Performance Summary, its use, and in-
structions for compiling the necessary data. The
data consists of an inventory of equipment items,
a locally developed trouble expectancy per 100
equipment items, and a monthly summary of
actual troubles per 100 equipment items. Fig. 11
is an illustration of the form.

8.02 By establishing a base of expected trou-

bles per 100 equipment items per month,
a factor is developed which may be used to ad-
just trouble expectancies when equipment items
are added or deleted from the office inventory.

8.03 Trouble expectancies per 100 equipment

items also provides a means of comparing
equipment performance between groups main-
taining the same types of equipment. It should
be recognized that some variation may exist be-
tween offices, due to the ratio of spare to work-
ing equipment items. However, other deviations
may point to causes such as: maintenance effort;
age of equipment; levels of craft skill; etc.

Description

8.04 Form E-5842, printed on white paper,
measures 8-3/8 by 10-7/8 inches and is
punched for standard ring binders.



Use

8.05 The initial step is to inventory each cate-
gory of equipment, using the Equipment
Grouping List, Fig. 12. This list refers to work unit
forms and line numbers for each category of equip-
ment. Where these work unit records are not
available, a physical count will be necessary.
The total number of equipment items for each
cateogry should be posted on the E-5842 Equip-
ment Performance Summary. The equipment
item count should be reviewed each quarter for
accuracy.

8.06 The figures to be posted in the column,

“Trouble Expectancy per 100 Units,” are
developed from office records. The best source
of information is the coded equipment trouble
tickets for the previous year. If these tickets
were coded under another plan, it will be neces-
sary to convert the trouble codes used to the
codes shown in Fig. 5 or Fig. 12.

8.07 In some cases, a full year’s trouble
records may not be available; however,
use as large a base as possible to establish a
valid average of troubles per month. Under
these circumstances, any available records
should be used to establish temporary trouble
expectancies. As monthly troubles are accumu-
lated, they should be used to refine the tempo-
rary trouble expectancies. If the number of
equipment items varied during the study
period, these variations should be considered
and the trouble expectancy adjusted
accordingly.

8.08 The average troubles per month becomes
the trouble expectancy for each category
of equipment and will be used as a comparative
for current troubles. This figure will be posted
on the “Expectancy — Month’ line on the
E-5841 Equipment Control Record, in the “Avg.
Prev. Year” column on the E-5463 Trouble Sum-1
mary, and in the “Tbl. Expectancy — Average”l
column on the E-5842 Equipment Performance
Summary. A

8.09 The average troubles per month in 8.08

must be converted to troubles per 100
equipment units for posting on the E-5842
Equipment Performance Summary. The formu-
la for making this conversion is shown below.
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Avg. Thls./Mo.
No. Equip. Units

x 100 = Thls. Exp./100 Units

This figure is then entered in the “Tbl.
Expectancy — Per 100 Units” column on the
E-5842 Equipment Performance Summary.

8.10 Each month, the actual total troubles™

taken from the Equipment Control
Record are posted in the “Actual Tbl. — No. of
Thbls.” column on the Equipment Performance
Summary. The actual troubles per month are
then converted to troubles per 100 units and
posted on the Equipment Performance
Summary.

9. FORM E-5463, TROUBLE SUMMARY

General
9.01 Part 9 describes Form E-5463, Trouble
Summary. Included are examples of its
use and instructions for recording information
and for interpreting data. Fig. 13 is an illustra-
tion of the form.

9.02 Form E-5463 is provided for recording,

each month, the number of troubles asso-
ciated with equipment items. The form is
arranged for comparison of troubles experi-
enced, by month, with the past year’s monthly
trouble average and with the current trouble
expectancy.

Description

9.03 Form E-5463, printed on white paper,
measures 8-3/8 by 10-7/8 inches and is
punched for filing in standard ring binders.

9.04 The back of the form provides space for

entering remarks or explanatory notes
which refer to entries made on the front of the
form.

Use

'9.05 The Trouble Summary provides space for
recording trouble data by months, so that
trouble trends are readily apparent. The data

que 9
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recorded on this summary is obtained from the
“Total” line on Form E-5841, Equipment Con-
trol Record.

9.06 Equipmentitems are listed in the “Equip-

ment” ecolumn by trouble code. Two col-
umns, “Avg. Prev. Year” and “Cur. Obj.”, are
provided for comparing current trouble trends
with past trouble results and also for comparing
with an objective figure. As the number of
troubles are entered each month for each equip-
ment item, comparisons are made. If the num-
ber of troubles for a particular equipment item
should rise unexpectedly or if a gradual rising
trend is noticed, investigation is required to
determine the cause.

9.07 The “Avg. Prev. Year” column is pro-

vided for entering the average month’s
trouble figure for the previous year. It is ex-
pressed as a whole number opposite each entry
listed in the “Equipment’ column on the
Trouble Summary. When the objective for the
next year is being calculated, consideration
must be given to current trouble trends and con-
ditions expected to exist during the next year.
For example, the addition of equipment or new
services or features or the result of a recondi-
tioning program would all have an effect on
future trouble rates. The objective should be
adjusted if actual results are FAR OUT OF
LINE with the previously set objective and the
cause is known.

9.08 Form E-5463, Trouble Summary, is used

for presenting trouble data in large
enough pieces (monthly for each equipment
item) so developing trends can be recognized.
When adverse trends are seen, investigation
should be made to determine the cause.

10. FORM E-5843, PERFORMANCE TREND RECORD
General

10.01 Part 10 describes Form E-5843, Per-

formance Trend Record. Included are
illustrations of the form, with typical entries
(Fig. 14). This is an optional form provided to
give the maintenance supervisor a method of
graphically recording the performance of selec-
ted equipment items or groups.
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Reissued October, 1969

Description

10.02 Form E-5843, printed on white paper,
measures 8-3/8 by 10-7/8 inches and is
punched for filing in standard ring binders.

Use

10.03 Form E-5843, Performance Trend Rec-

ord, provides space for recording the
performance of five equipment items or groups.
Spaces are provided at the left side of the form
for identifying the equipment by trouble code
and type, and for recording the trouble expec-
tancy from the “Month” line on the Equipment
Control Record. The space to the immediate left
of each graph section is provided for assigning
values to the vertical scale of the graph. These
values should be assigned so that the trouble
expectancy per month falls near the center of
the vertical scale. Other values on the vertical
scale should be chosen so that the expected
range of troubles will not extend the plotted
line off of the graph.

11. FORM E-5844, TROUBLE TALLY SHEET
General

11.01 Part 11 describes Form E-5844, Trouble

Tally Sheet. Included are illustrations
of the form, with typical entries. This form is
provided to give the supervisor a convenient
method of making detailed analysis of trouble
reports where the Equipment Control Record or
the Trouble Summary indicates the need for
further analysis.

Description

11.02 Form E-5844, printed on white paper,
measures 8-3/8 by 10-7/8 inches and is
punched for filing in standard ring binders.

Use

11.03 Form E-5844, Trouble Tally Sheet, pro-

vides spaces in the left-hand column for
listing the equipment to be analyzed and several
spaces to the right for stroking trouble reports.
These may be Equipment Trouble Codes or
trouble causes such as individual component fail-



ures, work errors, dirt conditions or excessive wear,
corrective adjustment or wiring defects, etc. Head-
ings for the 12 subcolumns are to be chosen
according to the trouble categories expected for
the equipment being analyzed. Fig. 15 is an
illustration of the form, with typical entries.

11.04 Under certain conditions, the Trouble

Tally Sheet may be used as an alternate
form to replace the Equipment Control Record
forms. Part 13 covers the application of con-
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trolled maintenance in the small office. Under
these conditions, where small numbers and a
few varieties of toll-type equipment are being
maintained at one or more locations, the
Trouble Tally Sheet may be used to acecumulate
a record of troubles reported by equipment
types and by individual locations on a monthly
or a quarterly basis. For comparison purposes,
it provides space for trouble expectancies. It
may also be used to summarize troubles by
equipment types for
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all offices maintained. All entries for equipment
codes or types, objective figures, and office names
are on a write-in basis. Fig. 16 gives examples
of its use. The back of the form may be used to
record action taken as a result of excessive
trouble indications.

12. CONTROL AND ANALYSIS OF EQUIPMENT
PERFQRMANCE ’

12.01 - Under the controlled maintenance con-
cept, mandatory equipment maintenance

intervals are prescribed for items where failure .

could cause severe service reaction. All other
preventive maintenance work will be determined
either by analysis of trouble reports or by scien-
tific sampling. Therefore, if this Plan is to be
effective, it is necessary that a continuing and
comprehensive analysis plan be developed.

12.02 There are numerous possible techniques

for analyzing equipment performance.
For example, such systems as machine card
sort, key sort, and even computer analysis may
be used. For most offices, however, manual
methods will prove most practical.

12.03 The basiec job of analysis consists of

examining trouble reports to determine
if a particular category of equipment is causing
an excessive amount of trouble. -

12.04 Equipment trouble tickets are the major

source of data for analysis; however,
full use should also be made of data from auto-
matic or manual trunk measurements.

12.05 In small offices, where few trouble re-

ports are received each month, analysis
may be done by direct examination of trouble
tickets.

1206 Where many reports are received each
month, it is necessary that a continuing
record be kept so that the performance of equip-
ment can be closely monitored. The daily post-
ing of trouble ticket information on the Equip-
ment Control Record and comparison of actual
trouble to trouble expectancy will reveal equip-
ment groups which may require attention.

12,07 When an equipment item has been identi-
fied as having excessive trouble, further
analysis may be necessary to determine the exact
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cause of the failures. This is done by direct
examination of the trouble tickets. A blank
Equipment Control Record form or a Trouble
Tally Sheet may be used to further analyze these
tickets.

12.08 When analysis techniques indicate the

need for preventive maintenance, refer-
ence should be made to the Equipment Test List
to determine the proper tests for the particular
equipment type. Form E-5452, Test and Inspec-
tion Work Order and Record, should be initiated,
scheduled, and assigned. Progress of the work
may be observed from entries on the form. The
record of troubles found and adjustments made
should be retained. The use of Form E-5452 is

"covered in Part 14.

1209 . In the larger office where many equip-
ment trouble reports are accumulated,
it may be desirable to use a ticket file to sepa-
rate tickets by trouble code. Part 15 describes
a ticket file. Fig. 17 is an illustration of the
ticket file, and gives ordering information.

13. CONTROL OF EQUIPMENT PERFORMANCE IN
SMALL OFFICES OR SMALL INSTALLATIONS

13.01 Part 13 provides procedures for con-

trolling equipment performance in small
offices or in groups of small offices. Where a
maintenance territory includes both large and
small offices, the complete plan will be required
for the large offices. The procedures described
in Part 13, however, may be applied to that por-
tion of the maintenance territory containing
only small offices.

13.02 The procedures described in Parts 14

through 20 for scheduling and assigning
preventive maintenance work apply to all main-
tenance territories, regardless of the sizes of
offices involved. The simplified procedures de-
scribed in this part apply only to the corrective
maintenance portion of the job.

13.03 While some of the records and methods

for corrective maintenance will vary ac-
cording to the arrangement of offices in the
maintenance territory, there are certain require-
ments which apply to all offices where toll-type
equipment is installed. These requirements are
described in 13.04 through 13.07.
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13.04 Recording Trouble Reports: As stated in

Part 5, an E-5840 Equipment Trouble
Ticket must be made for each reported case of
equipment trouble. It is expected that trouble
tickets for troubles occurring in unattended of-
fices will be made at a central location. This will
usually be the testboard or maintenance center
controlling the facilities in the unattended of-
fice.

13.05 Trouble Expectancies; In controlled

maintenance, equipment performance is
evaluated by comparison of actual trouble to ex-
pected troubles. Therefore, trouble expectancies
must be established for all equipment categories.
Where a maintenance territory includes several
small offices, it may be desirable to establish
combined trouble expectancies. This is done by
adding the total equipment inventory of all of-
fices for each equipment category. These figures
are then used as a base for setting trouble ex-
pectancies for each category.

13.06 Analyzing Troubles: All trouble reports
must be collected, summarized, and com-
pared to trouble expectancies on a monthly basis.
Fig. 16 and 16A are illustrations of Form E-5844,
Trouble Tally Sheet, showing how these records
may be kept. In Fig. 16, individual expectancies
have been established for each office, while
Fig. 16A illustrates the use of combined trouble
expectancies. Significant deviations from trouble
expectancies require further investigation or ac-
tion. Details of these investigations should be
recorded on the back of the E-5844. It should be
recognized that the use of combined trouble
expectancies can mask poor equipment perfor-
mance in an individual office. Therefore, trouble
tickets for individual offices should be reviewed
periodically for evidence of chronic trouble.

13.07 Equipment Performance Results: Equip-

ment performance results must be re-
corded at least quarterly on Form E-5842,
Equipment Performance Summary. Use of this
form is described in Part 8. If combined trouble
expectancies have been established, the results
from all offices may be expressed on a single
form.

13.08 Fig. 16B shows the corrective mainte-

nance records required for small offices,
and gives a brief description of the use of the
forms.
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14. FORM E-5452, TEST AND INSPECTION WORK
ORDER AND RECORD

General

14.01 Part 14 describes Form E-5452, Test and
Inspection Work Order and Record. An
illustration of the form is shown in Fig. 18.

14.02 Form E-5452 is used as a preventive

maintenance work order and as a record
of work performed. Fig. 19, Preventive Mainte-
nance Diagram, shows the application of this
form in preventive maintenance work.

Description

1403 Form E-5452, printed on both sides on

white paper, measures 8-3/8 by 10-7/8
inches and is punched for filing in standard ring
binders.

1404 The front of Form E-5452 provides

spaces at the top for recording assign-
ment data, BSP number, equipment, work de-
scription, units involved, and progress made. The
bottom part of the form is for recording details
of troubles found and action taken. The back of
the form provides more spaces for recording
trouble details.

Use

1405 Form E-5452 is issued for job assign-

ments listed on the Plant Work Sched-
ule and is used by the craftsman for recording
progress of the work assignment, trouble ex-
perienced, and time spent.

14.06 Form E-5452 is also used for assigning
nonrecurring work such as special equip-
ment tests, inspections, or samples.

14.07 Completed E-5452 forms, as used in

14.05, are filed by item number and re-
tained for summarization at a later time. In this
Plan, Trick and Item Numbers are the same as
the Assignment or Job Number entry on Form
E-5452, The information recorded on these forms
provides the supervisor with the necessary data
for refining estimated times for job assignments
and for reducing or increasing the frequency of
the tests. Completed forms, as used in 14.06,
need not be retained.



15. TICKET FiLE
General

15.01 Part 15 describes a ticket file which may

be used where a large number of tickets
are handled each month. The file provides syste-
matic storage so that trouble tickets are readily
available for reference or study. The file should
be located where maintenance records are kept.

Description

15.02 Fig. 17 shows the ticket file. Ordering

information is included. Each ticket file
unit is equipped with two fixed and two snap-on
designation strip holders and 26 bin dividers.
The bin sizes can be established in 8/4-inch incre-
ments. This feature provides for various filing
arrangements. In addition, file units may be con-
nected together to provide the required size for
an office.

Use

15.03 Ticket bins may be arranged for filing

tickets by equipment items or groups, as
required locally. Equipment codes are shown
in Fig. 5.

15.04 Trouble tickets should be retained in a

3-month moving file. At the end of each
report period, tickets for the oldest month should
be removed (see Part 21, Retention of Records).

15.05 Tickets should be filed in the bins by
date. During the course of the month, as
tickets are filed, repeat troubles may easily be

seen. As new trouble tickets are filed, the tickets

for the current month are examined quickly to
see if the latest ticket is a repeat trouble.

15.06 Separate bins should be designated for

filing “Memo,” “Hold for Repair,” and
“Pending” trouble tickets issued during the cur-
rent month. Spare bins may be used for special
studies.

16. E-5450, EQUIPMENT TEST LIST
General

1601 Form E-5450 is used as the format for
a series of Bell System Practices called
Equipment Test Lists. For toll-type equipment,
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the Equipment Test Lists are found in each BSP
division. They contain tests, BSP references, and
test intervals for all toll-type equipment found
in that division.

16.02 Form E-5450 is also available as a blank

form for listing items not covered by
the preprinted lists. Fig. 20 is an illustration of
the form.

Description

16.03 Form E-5450, printed on white paper,
measures 8-3/8 by 10-7/8 inches and is
punched for filing in standard ring binders.

Use

16.04 Equipment Test Lists are used to assist

in scheduling preventive maintenance
work and as a reference for quickly locating
trouble tests for corrective maintenance. The
Equipment Test Lists should be removed from
the BSPs and filed in a separate binder where
they will be available to maintenance personnel.

16.05 All test requirements given in the Equip-

ment Test List are given one of the fol-
lowing four classifications: MW, MR, TF, or TT.
These classifications are defined in the Equip-
ment Test List instructions. MW (Mandatory
Work) tests must be performed at least as often
as specified by the Equipment Test List. MR
(Mandatory Review) tests must be reviewed, for
the need to do them, at least as often as speci-
fied by the Equipment Test List. A record of the
review must be made on the plant work schedule
even if no action is taken. Fig. 21, Table A, shows
the Mandatory Review Procedure.

16.06 TF (Test Frame) tests have no specified

frequency in the Equipment Test List.
Schedules for test frame tests should be de-
veloped locally.

16.07 Tests classified as TT (Trouble Tests)
- are not scheduled. These tests are listed
on separate pages of the Equipment Test Lists so
that they may be filed separately. TT tests are
included in the Equipment Test Lists so that
every test will have a classification. They provide
a ready reference for selecting tests for trouble
clearing and equipment testing purposes.
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16.08 Frequencies for tests are indicated by
the following symbols:

SYMBOL. FREQUENCY
D Daily
w Weekly
M Monthly

Less frequent intervals are
indicated by a number
prefix, ie, 6W for once every
6 Weeks.

16.09 Equipment Test List Instructions for
toll-type equipment are found in BSP
Section 010-300-011.

17. SCHEDULING — ASSIGNING AND CdNTROI.UNG
— PERIODIC PREVENTIVE MAINTENANCE

17.01 Part 17 describes the forms and pro-
cedures for scheduling, assigning, and

controlling preventive maintenance on toll-type

equipment as specified by the Equipment Test
List.

17.02 In offices where toll-type equipment is a

small part of the total job and where a
Switching System Controlled Maintenance Plan
is being used, the toll-type equipment may be
scheduled on the switching plan forms. Fig. 22
through 26 show examples of toll-type equip-
ment scheduled on these forms. For offices where
maintenance of toll-type equipment is a major
part of the job, the methods and forms described
in the Plan for toll-type equipment are to be
used.

17.083 The organization of the preventive main-
tenance job consists of the distribution
of the known work to the available work force.
This Plan provides the means for accomplishing
this task as well as providing feedback informa-
tion relating to troubles found during the per-
formance of the work. This information is re-
corded and retained.for later use in evaluating
the effectiveness of the maintenance program.

17.04 The scheduling and assigning of a variety

, of recurring work items is accomplished
by collecting groups of work items on a schedule
form in amounts reasonable for one man to
accomplish in a given time. This group of work
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items is then assigned to an identity known as a
Trick.

17.05 As used here, the word “Trick” is the

identity of a period of time designated
by a distinctive code for work assignment pur-
poses. Either scheduled or nonscheduled work
items may be assigned to the Trick.

17.06 The number of Tricks established de-

pends on the time required to accom-
plish all the known work assigned to that par-
ticular work force.

17.07 Individuals in the work force may be

assigned to work the Trick on a daily or
on a continuing basis. These assignments can be
predetermined and posted.

17.08 Tricks should be conveniently designated.
One suggested method is a combination
of letters and numerals. The letters indicate the
period of the day, and whether they are Monday
through Friday or Saturday, Sunday, or Holiday
Tricks. The numerals indicate the number of
Tricks. The following chart .illustrates this
method of assigning the letter prefixes.

MON.-FRI. SAT. SUN. HOLIDAY
Day D AD UDb HD
Evening E AE UE HE
Night N AN UN HN

" The Tricks in each period may then be numbered

serially, ie, D1, D2, E1, E2, etec.

18. FORM E-5845, PLANT WORK SCHEDULE —
RECURRING WORK ITEMS

General

18.01 Part 18 describes Form E-5845, Plant

" Work Schedule. This form is provided
for listing and scheduling recurring maintenance
work specified by the Equipment Test List.
Fig. 27 is an example of the Plant Work Sched-
ule, with instructions and typical entries.

Description

18.02 Form E-H845, printed on white paper,

measures 10-7/8 by 16-7/8 inches and is
punched for filing in a long form binder. The
form is a calendar-type schedule covering a



period of one year. The months on the form are
divided into four periods of approximately seven
days each. Columns are provided for listing work
items, test classifications, intervals, item num-
bers, and estimated times for each item.

Use

18.03 Symbols are used in the calendar por-

tion of the form, opposite each listed
maintenance item. The symbols indicate when
the work is scheduled to be done and when it
. actually was done. An additional symbo! is pro-
vided to indicate that a particular work item
was omitted or passed. Space is provided on the
back of the form for explaining deviations from
the schedule.

18.04 The Equipment Test List provides for

two kinds of tests which will be sched-
uled on the E-5845 Plant Work Schedule. These
are MW (Mandatory Work) and MR (Manda-
tory Review). These terms are described in
Part 16. Mandatory Work, as the name implies,
must be done each time it is scheduled. Manda-
tory Review, however, requires a maintenance
decision to determine whether the work will be
done or passed. Table A, Fig. 21, shows the pro-
cedure for making such a decision. As can be’
seen in Table A, this decision is based on the
size of the job, the current trouble trend, and
whether the work was performed at or since the
last time it was scheduled. If the decision is
made to pass the work, it should be indicated on
the E-5845 Plant Work Schedule by use of the
appropriate symbol. Also, a brief explanation of
this -action should be entered on the back of the
schedule.

Where large numbers of the same type
of equipment are to be scheduled, it will
oe necessary to break them into multiple work
assignments. In no instance should there be more
than “one man week” of work assigned under a
single item number. This allows the supervisor
to review and control the progress of the work
and to take any necessary action before the
scheduled completion date.

‘18.05

18.06 Each work assignment scheduled on the

E-5845 should be given a locally assigned/
item number. This is a control number used to
simplify locating and stroking completed work
assignments.
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18.07 The entries in the “Interval” column are

those given on the Equipment Test List
for that particular test. It should be noted that
the test frequency shown on the Equipment Test
List is the maximum interval for that test. If
trouble experience indicates the need for making
the test more often, it should be so scheduled.
Test intervals should not be extended unless a
basic study indicates that the test is being per-
formed too frequently. Results of the basic study
and recommendations for change of interval
should be forwarded to the proper level of
supervision for approval.

-18.08 Entries made on the form in the “Min.

Per Item” column should be made in
pencil, since this figure is subject to review and
change. Initially this figure will be the esti-
mated time per work assignment, based on the
supervisors experience or on time studies of the
work operation. On a continuing basis, this
figure will become the average of the actual
time required to perform the tests. Realistic job
loading and work force control depends on the
review of these time increments. The “Min. Per
Item” figure should be reviewed for accuracy
periodically until such time as the supervisor
determines he has a valid time figure established.

18.09 The work items listed on Form E-5845

will be scheduled on the calendar portion
of the form according to the frequency shown
on the Equipment Test List.

18.10 . When scheduling work items across the

calendar, consider the office pattern for
vacation periods and for other known periods
when work forces will be reduced.

18.11  To assign work items, add the total min-
utes for all the work items scheduled
in the period, convert this total to hours, and
post on the “Total Hours” line, as shown in
Fig. 27. This allows the supervisor to determine
if the trick fully loaded during the period or if
additional work can be assigned. Also, by total-
ing a period on all E-5845 forms, the supervisor
can determine his preventive maintenance work

load for that period. ’
18.12 For each item listed on the E-5845, an

E-5846 Scheduled Work Assignment card
is made out. The trick designation and the work
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item number provide the necessary cross-refer-
encing between the card and the schedule.

18.13 Work items completed as scheduled

should be marked on the schedule with
the appropriate symbol. When work items are
not completed as scheduled, the deviation should
be marked as shown in the example (Fig. 27). In
addition, a notation should be made on the back
of Form E-5845, to explain the reason for the
deviation.

19. FORM E-5846, SCHEDULED WORK ASSIGNMENT
General

19.01 Form E-5846, Scheduled Work Assign-

ment, provides a notice of the assign-
ment and gives a detailed description of work
scheduled to be performed. Fig. 28 is an illus-
tration of the form. When the forms are filed as
shown in Fig. 29, the work item is automatically
brought forward to the attention of the super-
visor and craftsman when due. Because this is
a basic control card and remains in the file, it
should be used in association with Form E-5452,
Test and Inspection Work Order and Record.
When properly established and used, this file
system reduces the supervisory time involved
in making individual work assignments. The
entries on Form E-5846 are obtained from the
E-5845 Plant Work Scedule and from the Equip-
ment Test List.

Description

19.02 Form E-5846, a salmon colored card

printed on one side, measures 5 by 8
inches and is for use in a standard card file sys-
tem. The card provides space for entering in-
formation, such as work to be done, office or lo-
cation, equipment items involved, and BSP refer-
ences for the tests to be performed.

Use

19.03 Form E-5846 is a control card and is

permanently retained in a file arranged
as shown in Fig. 29. Under this system of filing,
work assignment cards are brought forward at
the beginning of each period. Each month is
divided into four periods known as first, second,
third, and fourth periods to correspond to the
E-5845 Plant Work Schedule covered in Part 18.

Page 16

Work assignment cards for -the current period
are then placed behind the proper trick guide
card. When the craftsman assigned to the par-
ticular trick picks up the work assignment cards
at the beginning of the period, he will transfer
the work assignment information from the card
to a blank Form E-5452. He then returns the
card to the file under the In-Progress Guide Card

" until the work assignment is completed.

19.04 During the progress of the work assign-

ment, the Form E-5452 is used to record
all equipment troubles and adjustments that
were made to return the equipment to Bell Sys-
tem Practice limits. If the work assignment ex-
tends over a period of several days, daily entries
should be made on the “Progress Report” portion
of the form. All time spent in performing the
work assignment should be accurately recorded
as indicated. Fig. 18 gives an example of entries
on Form E-5452.

19.05 When the work assignment is completed,
the work assignment card is removed
from the In-Progress file and placed behind the
Completed guide card in the file. The completed
Form E-5452 is turned in to the supervisor.

19.06 Use of common trick and item numbers
on the Plant Work Schedule, Scheduled
Work Assignment cards, and Test and Inspec-
tion Work Orders facilitates cross-referencing
individual work items between these forms.

19.07 At the end of the peried, the supervisor

reviews his Plant Work Schedule for
uncompleted work items. These uncompleted
items require further attention and recheduling.
All completed work assignment cards are placed
in the file behind the guide for the month they
are next due. ) :

20. SAMPLING MAINTENANCE CONDITIONS
General

20.01 Part 20 describes the use of sampling for
evaluating performance or condition of
equipment. It includes definitions of terms,
tables of random numbers, and an example of
sampling applied to toll-type equipment.



20.02 Sampling, as explained in this part, is

called scientific sampling. This refers to
the fact that certain rules govern the sample
size as well as the selection of the particular
items to be sampled. The reasons for these rules
are:

(a) To minimize the poséibility of bias or dis-
~ tortion affecting sample results.

(b) To allow certain definite conclusions to be
drawn about the particular universe when
the sample results are known.

20.03 When things are sampled without ad-

herence to the rules governing sample
size and selection, it is called judgment sam-
pling. Under certain conditions, judgment sam-
ples, carefully taken by knowledgeable persons,
can be useful. However, no accurate statement of
the nature of the entire lot can be made from
the results of judgment samples.

2004 Although scientific sampling is widely
used in industry, it is sometimes viewed
as being complicated. The information which
follows shows how scientific sampling can be
applied to evaluation of central office equipment
conditions. The method described consists of
simple steps which, if followed carefully, will
produce useful results of known reliability.

Definitions

20.05 Defined below are sampling terms which
are commonly used.

Universe: The total number of items under
investigation is called the universe. If large
numbers of an equipment item are present,
the group may be divided into more than one
universe,

Sample: A sample is that portion of the uni-
verse which is selected for examination.

Sample Size: The number of items selected
for the sample is dependent on three things:
(1) the size of the universe; (2) a rough ap-
proximation of the percentage of existing de-
fects; and (3) the degree of accuracy re-
quired. As the universe becomes larger, its
size is less of a factor for determining sample
size,

ISS 1, SECTION 010-300-010

Ordering: All items in the universe must be
"numbered for identifying each one separately.
In the central office, for example, the existing
equipment'numbe'ring (frame, circuit number,
or designation) lends itself readily to associa- -
tion with random numbers.

Random Selection: In scientific sampling, ran-
dom selection means selection governed wholly
by laws of chance. The selection of the indi-
vidual sample items must be independent of
human decision. When a sample is drawn from
a group of items, each of the items must have
an equal chance of being selected.

Random Number Tables: These are lists of
numbers which are generated by a-computer
and are completely random, with each digit
being independent of any other. They are used
for selecting sample items in order to ensure
that all items in a universe have an equal
chance of being selected in a sample taken.

Criteria: It is necessary that the defective
items be precisely identifiable, so that the de-
termination of good and bad may be con-
sistent. Tests and inspections should be made
according to standards in Bell System Prac-
tices, whenever applicable. In other cases,
standards for determining good and bad items
must be determined locally.

Use

20.06 There are three reasons for the use of

sampling in central offices. First, sam-
pling can reduce the cost of obtaining informa-
tion about the condition of equipment. Second,
sampling can be used to gain information more
quickly than a 100% inspection. Third, sampling
can be used to determine which units of a large
of equipment need attention sooner than others.

20.07 Sampling can be applied to a large num-

ber of equipment components when in-
formation is sought about the extent of a specific
condition. Usually, frequency or level is the
equipment condition about which information is
required. However, there are other applications
where sampling may be used, such as determin-
ing the number of electron tubes with low emis-
sion.

20.08 There are instances when the use of
, sampling is not recommended becausa
little or no savings would be realized. For in-
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stance, if the time required for taking the sample
is large when compared with the time required
for a 100% inspection, little may be gained by
taking a sample. This is the case when the num-
ber of items in the sample is a large portion of
the total, as is the situation for small universes.
It is also the case when setup time required to
test the sample items is large, when compared
with time to test the sample.

20.09 If three rules are followed, sampling

can and should be used to reduce main-
tenance costs. First, it should be used only in
appropriate situations, avoiding those described
in 20.08. Second, procedures for taking samples
must be followed exactly. Third, results must
be understood for what they represent and must
be used accordingly.

Application

20.10 Sampling is used to reduce testing time
where MR tests require that equipment
conditions be ascertained. For example, MR
tests (such as tests B or C in Section 362-035-501)
are due. Assume that the office contains 400 N1
carrier terminals. Testing time for each of the
tests for all terminals would require consider-
able time. Instead of 1009 testing, let us sam-
ple the terminals, as prescribed in the MR re-
view procedures. We may disclose out-of-limits
conditions which have not been identified by
trouble reports. A sample, properly taken, could
produce a practical estimate of the condition
of the 3700 Hz oscillators in all the terminals.
It will provide an indication of urgency to per-
form this test on all the 3700 Hz oscillators.

20.11 If the terminals are to be sampled, cer-

tain steps must be followed. First, the
sample size must be determined. We know that
the universe is 400 terminals. Reference to
Fig. 30 shows that a sample of 40 terminals is
adequate.

20.12 Next, the sample must be determined

in terms of the particular items (ter-
minals) in the universe which are to be tested.
It is important that this step be done as de-
scribed. If proper procedures are not followed,
" the results obtained will not be reliable. It must
be understood that the random sample selection
method described will properly weight the effect

VPog:’é' 8

of variables such as age of equipment, location,
and relative use.

20.13 Tables of random numbers are provided

in Fig. 31. Numbers are selected from
the tables and are used for the sample items.
The numbers shown contain five digits, but may
be used to provide random numbers of one digit,
two digits, etc. To use the tables, start at the
top left-hand side of one of the columns. (The
same starting point should not be used for suc-
cessive samples.) Select one digit, two digits, or
more, depending on the size of the universe. The
number of digits must correspond to the num-
ber of digits in the universe.

20.14 The following illustrates the use of ran-
dom number tables:

(a) Universe size — 400.
(b) Sample size from Fig. 30 — 40 units.
(¢) Random numbers to be selected — 40.

(d) Items in universe are numbered 001
through 400.

(e) Refer to Fig. 81, Table C. Start at the
top left-hand side of column desig-

nated (1). Inspect first three columns of

digits. (Digits seen are 064, 392, 898, etc.)

(f) Scan down the first three digits of the

first column and seleet any 3-digit num-
ber between 001 and 400. Selections made are
064, 392, 353, 305, 024, 189, etc.

(g) Repeat, starting at the top of column (2),
selecting the first three digits. Selections
made are: 321, 110, 060, ete.

(h) Repeat until 40 numbers have been se-
lected.

(i) Arrange the 40 random numbers in

convenient order. If repetitions are en-
countered, discard all but one of set and select
more random numbers.

20.15 If fhe items in the universe do not pos-

sess unique numbers, they must be num-
bered so that they may be assocaated with the
random numbers selected. This may be done
mentally by counting from the upper left-hand
side across each succeeding row to the bottom
right. Terminals whose position number cor-



responds with one of the random numbers se-
lected become one of the sample.

20.16 The above description sounds more com-

plicated than the actual procedure. How-
ever, if reliable sampling results are to be ob-
tained, these preliminary steps must be fol-
lowed. Experience gained from the use of sam-
pling greatly helps to simplify and speed up the
process.’

20.17 Now that the specific items to be sampled

have been selected, it is necessary to
establish clearly the criteria for deciding good
and bad items in the sample. Bell System Prac-
tice standards should be used, where applicable.
The next step is to prepare Form E-5452, Test
and Inspection Work Order and Record, showing
the specific test and inspection to be made and
the identity of each sample item. As work is
completed on each item the result, in appropriate
detail, is entered on the form. Examination of
the completed form will provide information as
to the condition of the universe.

21. RETENTION OF RECORDS, AND ORDERING
INFORMATION

Retention of Records

21.01 The forms described in this section have

been designed for recording useful in-
formation in an orderly fashion. The need for
retaining the different forms varies according
to their usefulness for analysis and audit pur-
poses. Following is a list of the forms and their
minimum required retention period:

¢
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FORM NUMBER MINIMUM RETENTION

" E-5452 1 YR.
E-5463 1 YR.
E-5842 1 YR.
E-5845 1 YR.
E-5840 3 MO.
E-5457 3 MO.
E-5841A, B, C,D 3 MO.
E-5843 AS REQ.
E-5844 AS REQ.
E-5846 AS REQ.

Ordering Information

21.02 Forms are packaged as shown below.

Forms should be ordered in multiples of
the quantities shown. Requisitions should be
worded as follows:

(Quantity) Form Number

FORM NUMBER FORMS PER PACKAGE
E-5452 50
E-5463 25
E-5842 25
E-5845 25
E-5840 500
E-5457 50
E-5841A 25
E-5841B 25
E-5841C 25
E-5841D 25
E-5843 25
E-5844 25
E-5846 50
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-CORRECTIVE MAINTENANCE DIAGRAM

1SS 1, SECTION 010-300-010

REPORTS REPORTS
FROM OTHER FROM | aLarms| DDD OTHER
C.0 TOLL BUREAU|  SOURCES
‘ TESTBOARDS
TROUBLE
TICKETS
LOCATE
AND
REPAIR
CLOSE OUT
TROUBLE TICKET
FILE TICKET
CONTROL
RECORD
EQUIPMENT
Eﬁ%&iéi PERFORMANCE
SUMMARY
ANALYSIS
SEE FIG. 19
PREVENTIVE MAINTENANCE
DIAGRAM

Fig. 1
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CONTROLLED MAINTENANCE CONCEPT

EQUIPMENT
DESIGN
INSTALLATION MANUFACTURING
QUALITY QUALITY
CONTROL NV CONTROL
EQUIPMENT
WITH DESIGNED
CAPABILITY
|
CONTROLLED MAINTENANCE PLAN
;_CORRECTIVE I PREVENTIVE |
MAINTENANCE EQUIPMENT MAINTENANCE |
i TROUBLES |
| it INDICATIONS |
| OF TROUBLE MISSING OR l
l RECEIVED OBSCURE |
[ TALLY-EXAMINE, I
l INVESTIGATE IDENTIFY TRENDS REQUIRED TESTS |
| INSPECTIONS OR |
| REVIEWS |
l Loggi‘ﬁwn MAINTENANCE : |
l DECISION - LOCATE l
1 OBSERVE, REPAIR

' SAMPLE, AND RECORD l
1 1 |
l |
l AlM |

| MAINTAIN
DESIGN CAPABILITY ‘

Fig. 2
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CONTROLLED MAINTENANCE PROCEDURES AND FORMS

CORRECTIVE MAINTENANCE

DETAILS OF WORK
PERFORMED

AT SCHEDULED TIME ON
PLANT WORK SCHEDULE

TROUBLE
SUMMARIES
E-5840
TROUBLE TICKET > £-5463
—— TROUBLE SUMMARY
PROPERLY CODED
y
E-5841
EQUIPMENT CONTROL U, F—
RECORD E-5842
== o e EQUIPMENT PERFORMANCE
EXCESSIVE TROUBLE 1 3 R ——
| YES J NO
v DEVELOPMENT OF
e = EXPECTANCIES
E-5844 TROUBLE TALLY l
(OPTIONAL)
s FIG. 12
ANALYSIS PROCESS - EQUIPMENT GROUPING
T T“_“_“" LIsT
y
r E-5450
| EQUIPMENT TEST LIST PAST TROUBLE
| L (HISTORY)
L TEST REQUIREMENTS = PROVIDES BASE FOR
COMPARISON
- 1
E-5852 i
TEST AND INSP. WORK ORDER |
ﬁ PERFORM WORK OR SAMPLE | l
PREVENTIVE MTCE WORK |
DETERMINED BY
TROUBLE ANALYSIS '
; |
&
“E-5863 TROUBLE RECORD DETAILS OF WORK |
SUMMARY - RECORD 5| COMPLETED OTHERTHAN |

PREVENTIVE MAINTENANCE

E-5450
EQUIPMENT TEST
LIST

E-5450
BLANK FORM
{OPTIONAL)

E-5845
PLANT WORK SCHEDULE

Y

E-5846
WORK ASSIGNMENT
CARD

E-5452
TEST AND INSPECTION
WORK ORDER AND RECORD

Y

E-5845
PLANT WORK SCHEDULE

STROKE AS COMPLETED
EXPLAIN DEVIATIONS

E-5452
FORMS RETAINED
FILE ACCORDING TO
LOCAL PROCEDURE

EQUIPMENT SCHEDULED
FOR
MANDATORY REVIEW
SEE TABLE A, FIG. 21

E-5841
EQUIPMENT CONTROL RECORD

EXAMINE
FOUIPMENT PERFORMANCE

E-5840
TROUBLE TICKETS

REVIEW OF REPORTED
TROUBLES

SMALL LARGE
JoB JoB

E-5452 TEST AND L

INSPECTION WORK ORDER
SAMPLE EQUIPMENT
SEE ETL FOR TEST
REQUIREMENTS

(DECISION)
WORK TO BE DONE

NO YES:

E-5452
TEST AND INSP. WORK ORDER
T & | SCHEDULED EQUIP.

WORK PERFORMED

*OPTIONAL STEP-SEE TABLE A, FIGURE 21
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E-5840 EQUIPMENT TROUBLE TICKET

CHECK IF EQUIP

PRE PRINTED ENTER SERIAL NO. IN TROUBLE IS
SERIAL # OF TICKET IN CAUSING SERVICE
REPORTING GROUP QUTAGE

IDENTIFY GROUP
AND PERSON

MAKING REPORT

IDENTIFY EQUIP
IN TROUBLE BY UNIT,
TYPE, NUMBER AND BAY

CHECK IF EQ

ISS 1, SECTION 010-300-010

UiP IS

TURNED DOWN FOR
ROUTINE TESTS OR
WHERE TICKET IS

FOR RECORD

ONLY/

PURPQOSES

ENTER DATE, TIME AND
INITIALS OF PERSON

%NUMBER

TAKING REPORT

IF EQUIP IN TROUBLE
IS LOCATED IN ANOTHER
OFFICE OR STATION

E-5840
EQNIPMENT TROURLE TICKET
A\
St ‘ﬁisemu OUYROF 5VC MEMO
DATE PTE REC BY

ENTER OFFICE OR

RTED
FROM 8y

! Y

STATION NAME

CIRCUIT, CHANNEL, GROUP OR SYSTEM

QFFICE OR STATION

EQUIPMENT OR UNIT TYPE AND NUMBER

BAY

IF SERVICE IS MADE
GOOD, ENTER DETAILS

Y

TROUBLE REPORTED

IF EQUIP IS TURNED

TURNED DOWN OR RELEASED

DOWN FOR ROUTINE

o ¥ o ¥

¥ o §

OR TESTS, ENTER
NOTIFICATION DATA

HERE

DO NOT START LOG HERE.
AFTER TROUBLE IS FOUND

ENTER CAUSE OF
IN THIS SPACE

ENTER APPLICABLE

TIME
TURNED UP
TO 8Y TiIME DATE ay
MADE GOOD
BY * TIME * ON V
RESTORE REGULAR
NTFD AT TIME DATE

TROUBLE FOUND

Y

R 2

ENTER INITIALS OF
PERSON POSTING THIS

EQUIPMENT PERFORMANCE ANALYSIS

POSTED ON E-5841

BY

TICKET DATA ON
" FORM E-5841 EQUIP
CONTROL RECORD

TROUBLE CODE

HRS

L MIN

EQUIP REPAIR TIME

TBL CLEARED

8Y

TROUBLE CODE FROM _—

FiG. 5 TROUBLE CODE
LIST

ENTER TIME

ACTUALLY REQUIRED

TO REPAIR EQUIP.

ENTER INITIALS OF
PERSON CLEARING
EQUIPMENT TROUBLE

Fig. 4
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EQUIPMENT TROUBLE CODE LIST

V.F. EQUIPMENT

V,E 22, &34 Type Repeaters ... .o vv v v invneennnn
All Other Voice Freguency Equipment

Troubles Including Blown Fuses ... .............. ...
Echo Supptessors and Compandors . .. . . v s v e v nen o

S.F. SIG.

Tube Type Single Frequency Units. .. ..o v i v i v e v
Transistor Type Single Frequency Units . .. ... ... ... ..

OTHER SIG.

Composite, SX, DX Signalting Unitsand PLR. . ... .......
All Other SignallingUnits .. ... .. ... .. i inn.n

L CARRIER

H.F. Line Amplifier L1 Carrier . ... .. .. ...,
HF. LineRegulator L1 Camrier . .. .o v i i i i ie e nen e
HF. FlatGainand PlugsIn. . . . .. ... i,
Line Amplifiers L3 & L4 Carrier

H.F. LineRegulator L3& LACXR., .. ... ... ... ...
L CXR GP, SG Suomaster & Master GP Equipment. . .......
Channel Bank J, K, & LCXR .. ... .. .. i

N, O AND ON CARRIER

O, N, & ON Tube Type Repeaters ... ......c.uveuenwnas
N Transistor Type Repeaters. . . . . ... ... inuen..
NI Group EQUipment . .. .. ittt it i e ann
N1 Channel EQUIPMEnt .. . it ittt st vnean o
N2 Group Equipment .. .o\ iutinniis it i
N2 Channel Equipment. . . .. ...ttt ininnrnennn
N3 Group EQUIPMENt . v .t i it e et et et eets e e
N3 Channel Equipment. ... ... vttt tenenennenns
0 & ON Group Equipment{group and junction)...
O & ON Channel Equipment .. .. ... .t inenenen..

RADIO

Microwave Transmittes, (Long Haul) .............
Microwave Transmitter, (Short Haul).............
Microwave Receiver, {Tong Haul) ..............

Microwave Receiver,{Short Haul) «.-vvevcnnn...
Microwave Repeater

T CXR

TCarrier Repeater . ... v i it i ie e
T Carrier Terminal (perchannel) . ... ... ...

OTHER CARRIER

Commercial Type Repaater . . .. .. ..o i it inuenn 8CR
Commercial Type Terminal (p r charnnel ) .......... 8CT
Other Bell Sys. Repeater . . ... iv i vt enennnn 8BR
Other Bell Sys. Terminal (per channel)........... 8BT
Misc. Carrier Troubtes Incl.

Blown Fuses & Frame Troubles. . . ... ... e . 8M
K CARRIER

Line and Twist Amplifiers .. ... vt ittt vniennnn 8KA
Group Equipment . .. .. ... i i e e e 8KG

FM EQUIPMENT

FM Receiver .. 9FMR
FM Transmitter L o i, IFMT
TELEGRAPH EQUIPMENT
Regenerative Teleg. Repeaters . .. ... ... .. 10RG
Other Telegraph Repeaters . . .. .o v v ittt i enn 10R
Telegraph Carrier Channel .. .... . ... ... .o, 10C
Misc. Teleg. Equipment Troubles. . .. ... ... ... ... ... 10M
OTHER RADIO
All Other Land Based Receivers . ... .........ccuvu... 11R
Other Transmitters . . .. ... ittt it innn i nnnnen 11T
All Other Radio Equipment Troubles. . .. .. v i e v e 11m
YIDEO AND PROGRAM
Program Amplifiers . . o vt it e e e e 12PA
Program Switching Equipment . . ... .ottt e 12PS
Video Amplifiers .. ... v it i i i e 12VA
Video Switching Equipment. . . . .. . . oottt it i 12vs
DISTRIBUTING FRAME
Frame, Cross Comnect . .« . .ottt ittt it v e cena s 13M
MISC.
No Trouble Found .. ... ...t inann NTF
Fig. 5
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E-5457
{11.68}
CENTRAL OFFICE LOG
ofFice TTH STREET Periop Jury 1968
FROM
TKT. TIME _ OR DISP. CLOSED | EQPT.
DATE NO. RCVD. REPORT NATURE OF REPORT OR ACTIVITY 10 ouT GSOUP
CLASS
6/17 1021 9204 Lpir \ALPHA X No Rive - BaAD 'R*
REIAY - Ax¥IL S1 - NEW
RELAY QADERED Dep |6/1s~ |3 CX
7/1 1075 l1ppsa |Brias -F- I3 s
REAACE TURES V3 AmP [o-(2-13 [T UD30A|IVR
/2 FooA Weeo (ns7auisr Toncs I0 ST

70 START JTDB 7048 -&NI TErm | MAEMO
%s | 103 aasp Wpna N sic Aipws 1% -BEPLACE
CHAN UNIT PD Yassr,lSwIC
7/ o4 70
8 loto |%ioA |mews |Mess Thes /-20 Anr cxns
CORR
[N SPSs#4-L —/z,. SN SYs /-¢/6y | PD 0954 AT

I GO0

.(E)(\F)

=
®

Typical Entries, Form £-5457, Central Office Log
NOTE EXPLANATION
Central office name or unit designation.
Period covered by form,
The date in this example indicates report is carried over
Current date indicates the end of carried over reports.
Date of report or activity.
Equipment trouble ficket serial number.
Time report received.
Trouble report source or report ctassification.
Details of reports or activities.
Initials of individual making trouble ticket
Enter close out hime and/or date.
Enter Equipment Trouble Code.

MR "XC Mmoo wm

Fig. 6
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E-S841A
{10-68}
EQUIPMENT CONTROL RECORD
OFFICE PERIOD
VOICE FREQ. S.F. OTHER TELEGRAPH PROGRAM AND VIDEO FRAAJ
EQUIPMENT SIG. EQUIP | SIG, EQUIP EQUIPMENT EQUIPMENT X-CON
DATE
IVR | 1M [ 1ES | 2SF ja2sFT]3cx | 30S |10RG | 10OR] 10C | toM | 12PA | 12PS | 12VA}12VS | 13M
5
10
15
20
25
30
3t
TOTAL v
>
g) 10 DAY
<
5
©l20 DAY
a
G| Mon

Fig. 7
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EQUIPMENT CONTROL RECORD

£-58418
3-69:¢
OFFICE PERIOD
K RADIO FM OT HER
CARRIER L CARRIER EQUIPMENT EQUIP. RADIO
DATE

BKA | 8KG | 4LA |4LR 4FG |4L3R |4L3G | 4CH |6DT2| €MT | 60R2| 3MR | 6RP2|{9FMR|SFMT] 11R nT 1M

20

25

30

31

TOTAL

EXPECTANCY

10 DAY

20 DAY

MONTH

Fig. 8
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E-5841C
(10-68)
EQUIPMENT CONTROL RECORD
OFFICE PERIOD
T
N, O ANDONC L
ARRIER CARRIER OTHER TYPE CARRIER
DATE
SONR |SN3R |5N1G | 5N1C |5N2G |5N2C |5N3G | sONG | SONC | 7TR | 7TT |8CR | 8CcT | 8BR [ 8BT | M
5
10
18
20
25
30
31
Zl1o DAY
z
<
G20 oay
(N3
%
X| MONTH

Fig. 9
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10

25

30

31

E-5881D
{10-68}

EQUIPMENT CONTROL RECORD

OFFICE PERIOD
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DATE

TOTAL

XPECTANCY

10 DAY

20 DAY

MONTH

Fig. 10
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E-5842

{8-69)
EQUIPMENT PERFORMANCE SUMMARY
OFFICE — o PERIOD
TBL EQUIP. TBL EXPECTANCY ACTUAL TBLS TBL { EQUIP. TBL EXPECTANCY ACTUAL TBLS
CODE | COUNT |Average PER 100 No.ufTblsTvF’gﬁl}go CODE| COUNT | Average | "EF 190 INo.of This] PER 120
. |ive lska
e x
s o
S = |8KG
w
> |1ES
4LA
w o 25F 4LR
viwvy -
25FT g 4FG
S
) o 43R
5 3CX 4L.3G
54[30s 4CH
10RG _ SONR
':; 10R 5N3R
_g 10C 5NIG
-
10M . |sNIC
0
& fonag
12PA S [sn2c
° 2
2 [12ps z [sN3G
s
2 f12va 5N3C
a
12vs SONG
SONC
6012
MT spTR
° Ll
3 |6DR2 SprT
o
6MR
6RP2 CR
2 sCcT
S
2{9FMR U BBR
g 2
SlormT E BT
SM
1iR
52 w
gsjur i
Se
1M

Fig. 11
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EQUIPMENT GROUPING LIST
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6DT2

- VR V, E, 22 & 44 Type Repeaters 4407A 10, 11
uw ng_ All Other Voice Frequency Equipment
= Z M Troubles Including Blown Fuses i 1 thru 22
1ES Echo Suppressors and Compandors 4407A 12
25F Tube Type Single Frequency Units 44074 2
52
“ 28FT | Transistor Type Single Frequency Units 4407A 3
= 3CX Composite, SX, DX Signalling Units and PLR 4407A 4
2o
S | 305 |All Other Signalling Units 4407A 5
4LA H.F. Line Amplifier L-1 Carrier 44078 9
4LR H.F. Line Regulator L-1 Carrier 44078 10
- H.F., Flat Gain and Plug-In
2 PG 1 e Amplifiers L3 & L4 Carrier 44078 11
2 4L3R | H.F. Line Regulator L3 & L4 CXR 44078 12
4L3G | L CXR GP, SG Submaster, & Master GP Equipment 44078 15
4CH | Channel Bank J, K, & L CXR (*Multiply Line 16 By 12) 44078 16*
50NR }0, N, & ON Tube Type Repeaters 44078 18, 19
5N3R | N Transistor Type Repeaters 44078 20
5NIG | N1 Group Equipment 44078 21
_ SNIC | N1 Channel Equipment 44078 22
S | NG | N2 Group Equipment 44078 27
o
2 5N2C | N2 Channel Equipment 44078 28
o
= 5N3G | N3 Group Equipment 44078 29
5N3C | N3 Channe! Equipment 44078 30
S50NG | O and ON Group Equipment (group and junction) 44078 | 23 and 25
S0NC | 0 and ON Channel Equipment 44078 | 24 and 26

Microwave Transmitter, Long Haul 4408A 7-8
6MT | Microwave Transmitter, Short Haul 4408A 9
'-(% 6DR2 | Microwave Receiver, Tong Haul 4408A 1-2
oz
6MR | Microwave Receiver, Short Haul 4408A 3
6RP2 | Microwave Repeaters 4408A 13
o JTR ) T Carrier Repeater 44078 33
O
— ITT 1} T Carrier Terminal {per channe!) 44078 34
8CR | Commercial Type Repeater 44078 40
5 8CT | Commercial Type Terminal (per channel ) 44078 41
§ 8BR | Other Belf Sys. Repeater 44078 Y]
Z 8BT | Other Bell Sys. Teminal (per channel ) 44078 43
o
Misc. Carrier Troubles incl.
8M Blown Fuses & Frame Troubles 4078 | 1 thru 43
= 8KA | K Carrier Line and Twist Amplifiers 44078 7
>
o
x 8KG | K Carrier Group Equipment 44078 8
o 9FMR | FM Receiver 4408A 4
=3
& | 9rMT | FM Transmitter 408A | 10
10RG ] Regenerative Teleg. Repeaters 4407A 15
§§ 10R { Other Telegraph Repeaters 4407A 16
& S 10C Telegraph Carrier Channel 4407A 21
10M Misc. Teleg. Equipment Troubles 4407A 115,16,21
11R All Other Land Based Point To Point Receivers 4408A 6
2 § 11T | Other Transmitters 4408A | 112
oo
1M All Other Radio Equipment Troubles 4408A | 1 thru 31
12PA 1 Program Amplifiers 48077 22
o E 12PS | Program Switching Equipment 4407A 23
£25
==& 12vA | Video Amplifiers MorA | 2
12VS | Video Switching Equipment 4407A 25
b § 13M | Frame, Cross Connect 417 | 1t 2

Fig. 12
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TROUBLE SUMMARY

Period Covered
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1768

EQUIPMENT

AVG
PREV.

YEAR |

CUR

A

N

0

N

]

TOTAL

VR

! M

! £S

A SF

A SFT

S oMR

S NIR

——

S M6

S Nal

S 736G

S oG

S owne

6 D7

4 DR

9 FmE

9 FEmT

~~Liwiebic LiSIRiwWE |k R

mmhwwxo»ow&:qs\l}bk~¢§

O~OMNNk~LBo~LIWNRDL IW|-

2
opu\@\omoﬁo*uw~@g
Lvloieaoo~lwhelokal-

amxw\,\gbo'\mb\)aﬁﬂz

o ~NpPRLOOLWLENWL ~ |-

o ~Hvor~blb B |w|-

Printed @1 . S A

Front

NoTE | -

PoweER REPARRANGEMENTS
FI.AMENT VoLTRHGE /N BAYS 733 awvo 734 - 4 CHANS FRILED

IN Fo0 LINE CRISED A6 H

Back

Fig. 13
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E-5343

orrice ALPHA

PERFORMANCE TREND
RECORD .
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perion_/ 96 8

JAN

FEB

MAR

APR

MAY

JUN

JUL

AUG

SEP

0CT NOV | DEC

TROUBLE CODE

2SF

ILd

EQUIPMENT

X-SF

TROUBLE
EXPECTANCY

Q/Mo:

lo
®
5

TROUBLE CODE

BNIC

EQUIPMENT
N CHAN

5

TROUBLE
EXPECTANCY

!E/Mo.

1o

TROUBLE CODE

4CH

EQUIPMENT
TURE CR BK

TROUBLE
lexPECTANCY
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PEQUIPMENT
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[EXPECTANCY
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IEQUIPMENT

TROUBLE
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E-5844

TROUBLE TALLY SHEET DATE NOTE REMARKS

OFFlcsa%ﬁ.aJ!Dm'm/ - PER'ODM&‘, 74 déu, nd, 4088 Zade wn Exp okl lomp.
N Lz ‘ ! 2ad "
’{lVR %ﬁf 3cx i;n;z;_l 711 f,3“ mrr ’,",”,_,"" 7/1 2 #/ fam‘-/c& .M.z‘.’—n«-g,
Bl
_ 27 m.z/—wmawl/ <
. D T e et s O
Obpetive| |2 1y |/ e /0 e | #2 S S/
) nele e e P :2 a.d’"f? ,u.!.,./n Alnile 0400 A«/W
3 /] 4 #/
SF * Y2 Meltfle .!.«rsr-‘iaw
Teutt] |5 [@lol@l [2 1 (@ ool il
TS TR T/as | #3 | eide ./m“ﬁ,w g b’
2 pe ik MM W TOF w%
Wb [ [ |3 é 7/30 #5/ an . Creco o forafer) frame ie
o5 i
Trowbbes 0o 1 @!l3 ¥
o, T Wi [TH]
Llect
| obpective 3 13 |lal|s 9
Trowlbew 317 lolé 9
i
)‘?"t' 7] l
Onlinglon|
M"’ { ¥ |3 |2 i
W 0 4 o) / 3
c ‘ 1] l /
Obpectie| | 4 |7 |8 |/ / / 20
Tolald
TDosekle| | ¢ 2 |9 a1 |2 |5 |29

Back
Front

Fig. 16
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E-5834

DATE NOTE REMARKS
TROUBLE TALLY SHEET p " L im € Castie Butt
1 i — r dim Trom Castle Dulic
ALPHA -OUTsipE Mrce (Rhoo-CxR) {y 568 han €04 switeh on moise — Lo powe
OFFICE PERIop J U 7 # Replaced Trans Amp — Returned unit $or bench tests,
6072|60R2 |6RP2|50NR |SH3R |8KA /25 /
CABTLE BuTre
RADio RELAY Aloho N1by - Hits on qUh ¢ 4H1. Foungd bad repegten
7/29 ;H:-a Mount . Reploced ;( oK

ALPHA e )

Niw

ALPHA m

NS
BELVUE !

K S7aTion
COMBINED
OBJTECTIVE olo |o |6 |/ /

7?7791— 3;,:(‘1 H#H= 2
TRouBLES olo |@|@ | | o

Back

Fig. 16A
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SIMPLIFIED RECORDS FOR SMALL OFFICES

ACTION FORM USE
E-5840
Equipment
Recording Trouble Troubles are recorded on the C.0. Log at the station.
Trouble Ticket and ‘E-5840 Trouble Ticket is made at the maintenance center
Reports E-5457 or festboard. Log and Ticket are cross referenced by TKT
Central serial.
Office Log
Summarizing E-5844 Ticket; are collected and stroked on Form E-5844 as
Trouble Trouble shown in Fig. 16 gnd 16A. Troubles should be
’ Re Tally summarized on this form at feast monthiy.
ports Sheet
. E-5842 . . o
Summanzmg Equipment Trouble expectancies are _estabhshgd as described in
Equip. Troubles Part 8. Data from E-5844 is summarized and posted on
Quarterly Performance the Equipment Performance Summary
Summary ’
Analyzing E-5844 E;amination of E-5844 formg will reveal areas of exces-
Trouble Trouble Tally sive trouble. Further analysis may be made directly
Sheet from E-5840 trouble tickets.

Fig. 16B
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TICKET FILE

//_V

) ) )

T
L.

N
m

IR N

i
i
AEaaa
P
i 2

B 7J
g — N 1
{ 7
L/f I;'l 7
TWO
CURRENT PRECEDING
MONTH
MONTHS @
1 NOTE
TWO SUGGESTED METHODS A-MAJOR ITEMS OF EQUIPMENT
CURRENT
MONTH'S
TICKETS PAPER CLIP OR
CARDBOARD
LLAST MONTH'S SEPARATOR
TICKETS

TWO MONTHS’
PAST TICKETS

TICKET FILE ORDERING INFORMATION;

(QUANTITY) — TICKET ANALYSIS FILE ~ DRAWING 38-Y-3868
(QUANTITY) — SNAP ON 8G DESIGNATION STRIP,
TICKET ANALYSIS FILE - DRAWING 38-Y-3868

(QUANTITY) ~DIVIDER, TICKET ANALYSIS FILE, DRAWING 38-Y-3868

Fig. 17
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E-5452 (6-67!

TEST AND INSPECTION WORK ORDER AND RECORD

—Toosk V3 e /2

OFFICE e (AJ AASS!GNMENT OR JOB NO.
ASSIGNMENT DATA PROGRESS REPORT
E.E:S.E.AL:E%YER J.?O-.é-‘s’é‘-' Joo @ | oaTE EQ::O:NIT E e 1(':’::‘:5;1' BY
. ' QPT-ONIT et Trerain
EQUIPMENT
12¢ Q?,m Qﬂ‘ﬁﬂ/' P i K; % |10 [pea
IVIFYYi -
WORK DESCRIPTION ﬁ g/‘ ,1 ‘ 7.5 — DeB
uﬂn—‘! éW' ® ?/7 7 ? 2( - ALY
88 |/ /2 00 | = D¢
FROM TO TOTAL SHIFT
EQPT. UNIT EQPT. UNIT UNITS
und| 4 il 12 | /2 (ML T AN
ASSIGNED TO BE TO BE
TC STARTED @comﬂ_srso —r \
7Ty _
De R §/5/6¢ $/s/es 3570 |35
WORK RECORD
REPAIR
EQPT. UNIT TROUBLE APPEARANCE ACTION TAKEN TIME ay
pet/ \parkl E0gd b PR
204 3 /AIFLLM&_FAM‘;‘_ Joee. Zile. S~ 1DeR

2¢ # //

.‘ : M‘m@ Lo

BSP

25

DeR

. et

A. Enter assignment data from Scheduled Work Assignment Form £ 5846,

B. Entries made as work progresses. Summarize test and repair time.

C. Period in which work is scheduled,

maintenance limits.

D. Note trouble observed and record test set reading when outside of

E. Record repair time spent on individual troubles.

F. Total number of trouble appearances where equipment is found
outside of maintenance fimits.

TOTAL TROUBLE APPEARANCES

3 ®

NO. SHEETS _SHEET NO.o.

Fig. 18

Page 40



ISS 1, SECTION 010-300-010

PREVENTIVE MAINTENANCE DIAGRAM

E5457 | E5840 | E5841 | ES463 E5450
CO. |TROUBLE| EQUIP | TROUBLE EQUIPMENT
LOG | TICKET |CONTROL | SUMMARY TEST LIST
CORRECTIVE MAINTENANCE RECORDS }
£5845
ANALYSES PLANT #ORK
SCHEDULE
MTCE CONDITION ‘
REVEALED E5846
I ASSIGNVENT CARD
MANDATORY MANDATORY
REVIEW WORK
EXAMINE
TROUBLE REPORTS

y Y

L MAINTENANCE DECISION 1
[ LARGE JOB 1| smatcses |
PERFORM WORK [<€~| SAWPLE Pass | | Pass PERFORM

I M

RECORD ON ES5845
SCHEDULE

TEST AND INSPECTION g
WORK ORDER AND
RECORD E5452

L

CRAFT WORK

{

RETAIN E5452

WORK ORDER
FORMS

Fig. 19
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E- 5430
(1-69)

EQUIPMENT TEST LIST

| | TEST EQUIPMENT JOB
B.S.P. S OR AND CLASS| FREQ. NO
: S |REQT WORK DESCRIPTION ’

Fig. 20
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TABLE A
MANDATORY REVIEW PROCEDURE

MANDATORY
REVIEW AVAILABLE INFORMATION SIZE OF JOB
SC”EgP:’LED INDICATES NEED TO DO
E-5885
SMALL LARGE
YES PERFORM WORK SAMPLE*
WORK PERFORMED
LAST TIME
OR
SINCE NO PASS & PASS
WORK NOT PERFORMED YES PERFORM WORK SAMPLE*
LAST TIME
OR
SINCE :
NO PERFORM WORK SAMPLE*

*THE SIZE OF THE JOB AS WELL AS THE NATURE OF THE WORK MAY OR MAY NOT LEND ITSELF

TO SAMPLING PROCEDURES. INSTRUCTIONS FOR MAKING THIS DETERMINATION AND FOR
TAKING SAMPLES ARE COVERED IN PART 20.

¢»A RECORD OF EACH REVIEW MUST BE MADE ON THE PLANT WORK SCHEDULE EVEN IF NO
ACTION IS TAKEN.

Fig. 21

Page 43



ISS 1, SECTION 010-300-010

E~8450
t1-89)
EQUIPMENT TEST LIST
| TEST EQUIPMENT JOB
B.S.P. S OR AND CLASS| FREQ. NO
S |REQT WORK DESCRIPTION :
362 51 TYPE N, O, AND ON CARRIER TELEPHONE
SYSTEMS AND ASSCCIATED EQUIPMENT
OMPONENTS
0T0—
362-C45 TYPE N1 CARRIER TELEPHOgg SYSTEM -
TERMINAL EQUIPMENT
362-010 GERERAL INFORMATION. - OVER-ALL SYSTEMS
362-010-501 1 Order-Wire and Alarm Facilities - Line¢
Up and Meintenance
2(J)}Alarm operation test MW 6M 2
3(R) |Order-Wire signaling operation test MY 6M 2
1362-020 TESTS AND ADJUSTMENTS - GENERAL
362-020-501 2 Heater Supply Voltage Adjustment MW 6M 10
(161-452-701) Blower Operation W 6M 12
362-020-502 2 Electron Tube Cathode Activity MY 6M 10
Measurements
362-020-503 3 Check of Alarm Operation M 1oM i5
362-025 CHANNET. UNIT LINE-UP - TRANSMITTING
362-025-501 3 Channel Carrier Output & Carrier Leak
Test Chanpel Carrier Qutput {alsc see | MR &M 13
362-330-501~, 362-330-502, 362-330-503
362-330-504, 362-330-505, and
362-330-507)
Bridged meas, of tramnsmitting carrier | M¥ | 24M 16
62-025-502 Compressor Test & Adj. (Modified units] MR | 6M | NR
only)(also see 362-330-501 & 362-330-9D2
Fig. 22
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€545 (6-67)

SCHEDULE

JoB |OFFICE ~Wigsms | SHIFT YEAR /9L 9
NG. [ JaN | FEB | MAR | APR [ may | Jun | JuL [aue | ser [oct | wov [ DEC

b o2

/0

14

/5

H
i

SHEET XO. _._._/;_ e e
Printed in U. 5. &

Fig. 23
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E-5452 (6-67)
TEST AND INSPECTION WORK ORDER AND RECORD
OFFICE - y ASSIGNMENT OR JOS NO. _&r
ASSIGNMENT DATA PROGRESS REPORT
B.5.P. NO. 36z‘a/0 - 3-4/ F ROM To TIME SPENT
EERSIALRE.T TER 3@ _3(@ DATE EQPT. UNIT EQPT. UNIT (MINUTES) sy

TEST [REPAIR

EQUIPMENT A/f Carncers Glasr and Otdev Wiy
Bicaluiory lmilics * bhs| / 2 3510 Le

WORK DESCRIPTION ! a,
w : To 5 : :

FROM ToTAL s

EQPT. UNIT EQPT. UNIT UNITS Fr
,B»fu /30l M
Jgs:suso To BE TO eV

To STARTED COMPLETED

. WORK RECORD
REPAIR
EQPT. UNIT TROUBLE APPEARANCE ACTION TAKEN TIME ey

1oLt 0 (LG

TeF79Y M t.lzzﬂ ﬂ‘z 552351 Ez —£-h)"

TOTAL TROUBLE APPEARANCES / NG. SH‘EETS..LSHEET NO.L

Fig. 24
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TEST AND INSPECTION SUMMARY

ASSIGNMENT OR JOB NO.

ISS 1, SECTION 010-300-010

E-5453 (6-67)

Z

AND TEST

LETTER OR PAR. ZCJ)-B(P>

BSP NO. %2-0/0 _52/

WORK DESCRIPTION

7Y/
EQUIPMENT ”/‘, M‘/ QIMLM o ‘ m
| @rden) vl At civssgerciTe

’

Te

ESTIMATED TIME

FROM To TOTAL UNITS TEST
PER — PER
2% fZZQé e — /?J cus M ém FREQIuniT  /J 3@ ASGN
DATE
TROU- TIME SPENT SUMMARY OF TESTS, INSPECTIONS, SAMPLES, REVIEWS
E-5452 | WORK ay BLES Teer |rermin
ISSUED | COMPL.,

68l g hC | | |z

/e am.mﬁ,.t;“ E-1-%e f.&“ 098 Tule

Ponted m 11 S A

Fig. 25

Page 47



TEST AND INSPECTION SUMMARY
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£-5455 16-67

, ASSIGNMENT MULTIPLE JOB ASSIGNMENTS
OFFICE OR JOB NO.
xz i DATE TIME SPENT}]  DATE TIME SPENT|  DATE TIME SPENT|  DATE TIME SPENT DATE TIME SPENT]
.2 NO. NO. NO. NO. NO.
» | JOB FROM 70 NO. P OF N N
£-5452 WORK | BY | OF RE- |E-5452iwoRK | BY |OF RE- |E-5452 | WORK | BY |OF RE- {E-5452 | WORK | BY RE- {E-5452 {WORK | BY { OF RE
<\
¢ 2™ EQPT/UNIT | EQPT/UNIT |UNITS) "o ™\ compr| 7oL |TEST PR | iss. [cowp]  freL. [TEST|PIR | iss. [cowp]  freu. |TESTPPAIR fiss. fcowpe]  {7aL.|"™T|PAR |iss. fcawer|  |7er.|T®T|Par
- ] )
w . Q | Tearn. ! |Team. { L 124 w‘ ((’ I~ |20 (%o
u:"_:"" % MI*‘ L__é
mz‘“{ §
a5 9l ( ¢ (
w
3 ) It
- Vf
a { V)
g A7/
2
< A
12 &
A
1]
\ : lg
3 1
N
z @
5 3
; i
14
5 Q
HNFR =
AR R -
AN ERS B
> 2
)
]
}
N ; 4
N
V3
N
~3
Nw |3
PR
x 3
-
guk #
zkF Q
a O+
n Ziud
] i
Ponted m U S A
Fig. 26
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PRINTED IN U.S.A, E-5845 (10-68)

! PLANT WORK SCHEDULE

RECURRING WORK ITEMS
STATION OR GROUP.

YEAR TRICK NO. D2

e inTer | nomser| N | JanuarY | FEBRUARY | maRCH APRIL MAY JUNE JuLy AUGUST  |sepTEmBER | ocToBer | Novewmser | pecemser
NO. WORK ITEWS oS v frons | PR T T Ta (12l al]2]slali]z]a]alt]z]alale]z]a]ale]z]s]aft]2]s]efe]2]s]ale]2]s]afa]2]s]a]i]2]s]a

TRACK-TYPE LADDER
#6 | TRACK-TYPE ROLLING LADDERS AND LADD §1— |PERFORMED puRi PERIOD| $CHELUY-ED

TRACKS-7+h FLOOR Mw 1 12M 12 1440 i
#7 [TRACK-TYPE ROLLING LADDERS AND LADDER ¥ |PERFORMED | ONE VWEEK ARERB gF |SCHEDUL

TRACKS— §4n FLOOR Mw | 121 | 15 | /800 [

— | PER FORMED |2 YWEEKs [LATE

102 | 71F MILLIWATT REF GEN 7+h FLOOR MW | ™M 3 45 / Z.

- F
RQUTTIVE | O[MIFTED EXPLAIN DEVIATIONS FROM
SCHEDULE ON BACK OF

FORM
& po—
7\ 1+ T
COCALLY ENTER TEST ENTRIES IN THESE COLUMNS SHOW THE
| Ll ASSIGNED CLASSIFICATION L i] PERIOD IN WHICH EACH ITEM IS
| NUMBERS AS SPECIFIED ON SCHEDULED TO BE PERFORMED AND THIS FORM PROVIDES FOR
ET.L. PERIOD IN WHICH THE WORK IS COMPLETED SCHEDULING RECURRING
CODES USED ARE AS FOLLOWS: WORK ITEMS ON A “PERIOD"
WORK ITEMS WHICH RECUR BASIS. EACH MONTH IS
AT REGULAR INTERVALS /] ITEM SCHEDULED. DIVIDED INTO 4 SCHEDULE
ITEM COMPLETED IN PERIOD SCHEDULED PERIODS. THE DATES FOR THE

INTERVAL AT WHICH THE WORK ITEM 4 ITEM COMPLETED IN PERIOD LATER DESIGNATED PERIODS ARE:

IS SCHEDULED FOR PERFORMANCE THAN PERIOD SCHEDULED. THE ARROW PERIOD  DATES
SHAFT SHOULD BE DRAWN-IN AT THE == ===
END OF EACH PERIOD IF ITEM IS 1 17

NUMBER OF UNITS SCHEDULED FOR TEST STILL SCHEDULED BUT NOT COMPLETED. 2 814
AT THE INTERVAL S HOWN. ~ (ARROW IN REVERSE DIRECTION MAY 3 15-21
BE USED TO SHOW ITEM COMPLETED 3 4 22 TOEND OF
AHEAD OF SCHEDULE). MONTH.
MINUTES REQUIRED TO _
PERFORM THE WORK ITEM. y SCHEDULE BY-PASSED - ITEM DEFERRED

TO NEXT SCHEDULED PERIOD.

g ENTER TOTAL WORK TIME FOR PERIOD (IN HOURS) I

%
TOTAL HOURS PER PERIOD > oY § 3"
o R 3
Figure 27
Fig. 27
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E-5846
{12/68}

SCHEDULED WORK ASSIGNMENT

TR!CK.A/B ITEM _Lj_é___. 8RING UP- ML‘E!&M

M s —

CIRCUIT OR "CLASS

EQUIPMENT /-ZC ﬂ INTERVAL A
# [ Zhoradli gl /2

LOCATION M account /5T R

REFERENCE ‘S..SE J20-22 3= o 20

SUPPLEMENTARY = ' .
INFORMATION
~

Fig. 28
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JUNE
MAY
f APRIL
[ MARCH
{ FEBRUARY
r JANUARY
f DECEMBER
] NOVEMBER
I OCTOBER
SEPTEMBER
F AUGUST
[ 4TH PERIOD
T 3RD PERIOD
[ TRICK D2
F TRICK DI
f 2ND PERIOD
r TRICK D2
[ TRICK DI NOTE
[Corrws S 05, A
[ LY
IN PROGRESS
COMPLETED
BRING-UP SYSTEM GUIDE CARDS
Fig. 29
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Sample size is dependent upon several factors, such as, size of
universe, expected number of defects , accuracy (assurance level
and range) desired. The sample sizes illustrated are selected for their
practical value and “fit’" to the typical central office maintenance appli-
cation. When the universe size is different from any of the sizes shown
below, use a sample size for the nearest universe size in the taple.

Sample Sizes

Size of Sample
Universe Size
Below 60 All
60 15
80 15
100 15
120 15
125 15
150 20
160 20
200 25
300 30
400 40
500 50
600 60
700 70
800 80
900 90
1000 and up 100

Fig. 30
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NECTHO CEORY VEHNHY VAFDPN VErMOC NYtAr DAY NHYCEH OVODY COVNCT

—] MNCYT CTOVAUE WMOAWVe *MONR VOAORO VENNWY MAONE COUVNRM AN EC RCNMM
T TNCOE VHETHI ITMITOH OrHNT CVHNEG AINMAN NEHDTY FTOOVO VHYHN VNCeMI
-] FRCNC TVNNOD® OOMTIN VMRWINM NAKEY DAMVE YTt DVWVOVAH TTNETD TOVY
DONOM FNOTO VHENED CrMUe NOVNDDO NETLON NOODO CHOWM DM VNN e
PUOVEN VCrMWH MR MO0 OV TW HOWMHN DMeMe LSS VOMDOR RO

| FONOD VATV VONOCOWN VOVNAH OFHAEOW TMNDOO OCOVEO VYODEN FONDE MOMDWL
M AMTNT DI W CEMNAL NRENNE VACMO VANHMN YVNCO® OneTRt SONMGBt Mmentn
S| DVVAN MNAEMEV FPOADEE WARMD NNOHA COOUMD MYDVO MEIET QNOBOY TOMNND
QO ¥ WHANDO ADNME TVAHDM QOIS COrMMD OVNND CYVO00 HEYTMON Ot-vwdw
HOMND® NRNAY MOUITRE QAOVNER VOCTH KLYV AVOMY MEVOM «“OOVNOY ALY

- tEETHO OYEH OO QOO MAMEHO NANTE AVONG NOWEAR NNONY DONON
N| NN CHNAER PNONY VHEITEN VVTOD ATVOVE VHAWVE ATVOH AFTNE CTHNOW
T| NODEN HMEMNAHY ME WO W{ONED HDCODA MMM PONHR CRAUWNE A NGN SO
AROYTY NHTH CIVMO TVUEINE TOYINY OVOYOR TMYIRQAH HOVOWM OTNOVO OnwOMNn
EMNOAN WORAHD® OrMIIA VAYTRAN UMMOW QulvWidd OMNMOYT OUVUVMO® OOMMN VNV N

~ BEVOET NAOFN OYTOVEO NENET AVMNOY BNWIR HOOYOR AHOOO YaONH Maro®
=| HAotnM ¢OVNON TETVOA MNMANLE COLOL CHLOON VAN VOMER OO0WYN AFCWOWC
~] CTMOYD DPONNRT WHENCO NTOOO VDO QOMNOWN CTTNAED 0OVAM VOONY YWOON™
AN TN VWOMOW YEAOVW AN AH VOO CCHNN DRAVCOR MUINMeE MNAYHET VOVOMOV
NREOHME MTDRMN NANRTOE MADOY VATEH T ETDY WNNEY OO ADVE NEMNO

—] PDOHE DMAEDWN MNOMANET WMONT STECR OMNCNRV ARYRR HHOAETO wWBOMNN waMmna e
O] COYeVY MIWNE-OV TNOVWN MYV VOHAY ODHND WONMYE AODE AW RVOWVW
| VOONH DNCOVH COCHY AWTEC CRAVND NMDON WALV ADVEN YROOO GVMVND
MNVAC MATTY CHMEMM FAVRC NDVING TOVMM FOODE NHDeWM CRANY RONA™
TOrNE AVMNEN VOt ~O-NW MPORY wWAOMr DOVUTAS MMOAVE VWOVRAM AWdOWV

_] MO NODHO VDR WOHAD OMNAVO WAV FOVNN BV VODNN VONON
O *TNNON VEVTEO VMIMOR TVEWVDE COPDD Cet-OF MONHN WNNNGE YONVD® KDY
| woVer CNNNRO VAN AIFOO VUVUETET TAMTE AHADO® ONCHH CTRNON VOCOW
CTONMINE DOVETNE VOVNE NNOANH METNR CARAMVE MEIT-VW NN BYNNM OCOON®

WO MO OMORN wW-THO CDNARD ADVON NOLWMO MEOVB YOMMY MM C NOVECHK

—] NOTOET CTTANRO VANEY VAT NEHACH OCNAON VWOOVOD CTOEAD wWNNMO wWRTHH®
W VNI AOVHH MUY Y ANEOH DANMO HODDWY GEMEY CUHOD MARRDY OTNOV
| NEMOY CONRYTY AMHAR AVOVVE VOAHUVMN HNYTANT YOODI WVOLME AMMNT NOLOD
COAHNN WMEDWVO CTOUDMW HAVEDE VWA COY CCONNR MONOrD TOWOY WOMNDHY WIETAMR

(o] TNY NN FOHDO THNWOVY WARTON NAOwrNed NOADOO ONONRR QUOXET ONMNAD LCTODD
A-NMYT COANY DINND DOOXR VMOMY CTDOMNO MO COFNRAd OCOVNVY DLADD
WK NCMO0 CeNHE CMAON TOORD DDDAY BRYAO OVIEA NNOMY TEYRDN e
wd [ ] DARDE VO EM VDN R CTVMNE VNN NEONY OCAMNA ORAMNYD VEVDN VOV e
m THAYN VOOAY DAOCWVE MONNY TIL T NOOVIN NAFHMUY TTNRO NOADEOR ROVVD
- MOMDY YOVUMAN WVHNHO MOWHIY RMAND HOCTH DONOR NAVER WTAMYE WHHOD™
-] oW ©OoNM AFVNE TNATY AAMAR VVOAED OVEMD QAMEM FMODARA NOAN®
W| HTRAVN0 MANOEE ARNOND AHEEOVT DDYTNR TOOWNN MNEWVALY VWOCET VADNN OACTRON
| @M CODMY MNETO OHOHEA NOVNANY COWMND DVNHED® TONRAR VORI VDIV
OrMTO *PWNHO VMY CNMD COVOD MARYS CANGN «@HOE® CTHAMHO DT
PRV MTEME TEANTN ATTON HONNR NRANRWLMN MNOADEd OXTRt DOONGR DMVYINM®

— COANET® FOFDOO wWAVA® NUCUN MU OH-ONN YVOIDN ~ORTR MBNTO AVVAWV
W THNNT QAT DMCOR PTRON MMt YMNAT ARODN TR MMQOM DONMO
| AOOT AVHOWYW DONOY DWW VOMOVH RAEOM NN REOETM MRCOD® VWeewr©
COONMN MUANDR TORANR COWVMAN TOQTY DATNAV VHAADY +RAA> VOFOVY MOVR®
OVVWOAD® MAVLMND® MWOKEOVM ONEMD YTHONH MEARY NMARY RRVNW AEMNDYE BOANO

- NNODO HOQ M NAOe ODMd VMTOMN VONENY ORALYO AR ARD AN HODM
¢ MECHD MADAT dDNNR WHAROH TAVAHD RDMOR OMAAD DDAMD® AOVMNNN BV Ow
! CODRVE MTNOWYV VVETO VMMOY WNAOM AONHM NODMY Al e *OWeO Mmnac®
NNEONY O0AHY VBDOD® NEHMAY NOHEW®D® OWtR HFODH YNWOYW VRN VETYMY
HEeOM EAROCTY re® COVOVNY HWHEEMO VHOAKY VMYV ATWYE MODYTEr Qoarov

—] PTORR ANHNO QNG VOHANT NMOEN COERM YOANY BOVTOVY CTANHD MNORW
" QAR DOY BODME VOME® OADOAN VIO NOWNY FOONVE MEWlrd YODON TN
g ANMNE Tl DS W TOO VEOW CTOWVDE VORDY TRFMY QAOWAY NDIDOH UMM
O-NE VWOHMBER WOOVOYY ONTHA HODOrW NOTMD MANME OAOVY DAONMN VNN e
VN C NMNT VOVAY rOONRS HRANR PR rdMd HRARC OCHd ARCRAR AROMO

— COMMNE ANDOS HOVWOR MOWOW MOAKNRO HWOONYT OWVNEMY WMNABDR CTHOVO VNN WR
Nl MROEMN OrNY ONACTD ONUVYD TNEOCD® NOAOR DOV HODMD® wWRNRY VINNQ
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