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Divis ion 6 - Lincoln Laboratory-
Massachusetts I n s t i t u t e of Technology 

Lexington 73.* Massachusetts 

SUBJECT: REPORT OF COMMITTEE STUDYING FAILURE REPORTING IN THE SAGE AND 
EXPERIMENTAL SUBSECTORS 

To: E. S. Rich 

From: E. F . Ennis , BTL; W. J . M i t c h e l l , IBM; C. Irf. Uskavitch, Group 22; 
C. W. Watt, Group 6U 

Date: 9 September^l^55 ,y 

Approved: 
E. S. Rich 

Abstract: The major recommendations of this committee, appointed by 
E. S. Rich at a meeting on li, June 1955.- are as follows: 

1. Records of equipment and system operation should be 
kept so that all 2i+ hours of each day are accounted 
for. Records of this sort will be called status rec­
ords and are used in determining the reliability of 
the system or the equipment. Every i hange in status, 
whether caused by failure, scheduled use, or mainten­
ance, will be noted. Recommc. ded contents of the 
status reports are outlined in Appendices I and II. 

2. Records of equipment and system failures should be kept 
for each failure incident that occurs. The failure and 
the status records should be tied together by incident 
numbers, so that a complete picture of the effect of 
each failure on system and equipment status can be ob­
tained. Analysis of failure records will help in the 
location and elimination of causes of failures. Recom­
mended contents of failure reports are outlined in Ap­
pendices III and IV. 

3. A H forms used should clearly indicate what is wanted, 
so that the need for individual interpretation is re­
duced, leading to clearer records. 

U. All records should be transferred to IBM cards, and all 
processing should be done by machine. 

5. To define, set up, and start operation of the record-
keepinf system outlined, it will be necessary to es­
tablish a continuing study in Lincoln, with at least 
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one s t a f f member f u l l t ime, a s s i s t e d by a t l e a s t two 
more people f u l l t ime. I t i s recommended t h a t t h i s 
group be s e t up a t once, s ince the d e t a i l e d develop­
ment and use of a record-keeping system i s a major 
p r o j e c t . I f i t i s no t , a uni f ied record-keeping s y s ­
tem f o r SAGE wi l l not be ready for t ryou t in the Ex­
per imental Subsector e a r l y nex t yea r . 

The following b r i e f ou t l i ne of t h i s r epor t may be the bes t i n ­
d ica t ion of the scope of t h i s s tudy. 
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1.0 Introduction 

This is the report of a working committee organized to under­
take the specific task of recommending procedures for failure reporting 
in the 195U Cape Cod System and in the Experimental Subsector (ESS). The 
members of this committee were appointed at a conference which was called 
by Mr. E. S. Rich on lU June 1955 to discuss equipment failure reporting 
and was attended by representatives of various groups in Lincoln and other 
organizations which have an interest in failure data. 

There was agreement in the conference, on Ik June, that flex­
ible, coordinated record-keeping methods should be provided to satisfy 
the need for failure data on such widely diversified system components as 
radars, encoding equipment, teletype, telephone lines and their special 
terminal equipment, radio communication links and the central digital com­
puters. It was also agreed that these data should be in a form which 
would provide information on system reliability and that the data-collection 
and analysis methods should be adaptable to the SAGE system and compatible 
with those used by the Air Force. The committee accepted these agree­
ments as ground rules and proceeded to outline a working system. 

2.0 Present Failure Reporting Methods 

A review was made of the reports now being used by the Air Force 
and in the 19SU CCS and of those being proposed for ESS. 

2.1 Air Force Procedures 

The failure-reporting methods used by the Air Force 
were reviewed previously by Mr. Uskavitch of this committee and 
are described in Memorandum 6M-50371, a copy of which is being 
transmitted along with this report. The military departments 
have recently standardized a failure report form DD-787; its 
use and advantages are discussed in the BuShips Journal for 
February 1955. It is understood that the Air Force is using 
this form, despite the fact that they have some reservations 
about its adequacy for supplying all the data they desire. 
(For full details of the programs being implemented by Head­
quarters AMC, the reader is referred to References 2, 3* kr 

and 5.) 

2.2 Cape Cod Procedures 

At the present time, no standardized reporting exists 
in the 195U CCS. The Montauk radar is operated by the Air Force 
and all failure records are in accordance with Air Force regu­
lations. However, no arrangements have been made for the Lin­
coln people interested in radars to obtain a copy of these data. 

All superscripts refer to the list of references at the end of this 
report. 
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No one individual or group has been responsible for 
the operation and maintenance of the rest of the 195U CCS,, 
This^ of course, is reflected in the variety of failure data 
available,. 

The South Truro heavy radar and the eight gap-filler 
radars are operated and maintained by Lincoln personnel. They 
do not use the maintenance data-recording procedures standard­
ized by the Air Force. They employ local logs and send various 
kinds of detailed reports on equipment troubles to a mainten­
ance engineer at Lexington* These reports are not suitable for 
statistical analysis and require considerable judgment on the 
part of the person filling them out. It is admitted by the 
users that they are not altogether suitable for an operating 
system as they were primarily designed to obtain detailed in­
formation during early development. Therefore, there should 
be no objection to their replacement. 

Failure data on the Whirlwind computer are kept in a 
log. Some analyses of these data have been made by manual 
methods which involve transcription to a summary sheet and edit­
ing and amplification by a maintenance engineer. This work was 
reported in Mr„ E„ S„ Rich 3 Memorandum 6M-3U10* "Analysis of 
Recent Perfoimance Records for the Whirlwind Computer System/1 

dated 1 March 1955. The Bell Laboratories have also used these 
data to illustrate quality control methods of analysis. 

2.3 Procedures in XD 1 

Failure-reporting procedures for the XD-1 computer in 
the ESS system are being developed by IBM. Mr. Mitchell of this 
committee has been active in this work, and no attempt is being 
made to duplicate the Whirlwind procedures. Attention is being 
given to efficient recording and to transfer of the information 
to IBM cards for analysis. As a result of Mr. Mitchell's par­
ticipation in the work of the committee., it is expected that 
IBM 3 procedures will supply all of the information the commit­
tee recommends. 

2.J4 The "Maintenance Coordinator" 

A lack of central responsibility for maintenance of 
the 1951* CCS system not only affected failure reporting but had 
a deleterious effect on operations. Unwillingness to accept 
responsibility sometimes resulted in serious delays in determin­
ing the causes of inadequate system operation and in their cor­
rection. This condition has been alleviated by the recent 
introduction of a "Maintenance Coordinator" in the 195U CCS. 
His duties consist of directing the localization of system 
faults and issuing status and failure reports. Although this 
area was not considered when the charter for this committee was 
written, the information obtained from the "Maintenance 
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Coordinator" has a d i rec t bear ing on the e f fec t iveness of any 
f a i l u r e r e p o r t i n g procedures which may be adopted as a r e s u l t 
of committee recommendations. 

Looking to the future., both ESS and the SAGE subsec -
t o r s may be compartmented by con t rac t maintenance to a g r e a t e r 
degree than i s the 19$h CCS„ Therefore, t he only s a t i s f a c t o r y 
guarantee of e f f i c i e n t maintenance appears to be a c e n t r a l 
au tho r i ty such as the "Maintenance Coordinator ." This has a l ­
ready been proposed in Lincoln Memoranda 6M~3UU2T and 6M-3512 . 
Recent d i scuss ions with the Air Force ind ica t e t h a t , in the 
SAGE System, t h i s a u t h o r i t y may be vested i n the Communications 
and E lec t ron ics (C&E) Duty Officer a t the Direc t ion Center*''**. 

3.0 Reports Proposed* 

The consensus of the committee i s t h a t d e t a i l e d recommendations 
as to the formats of r e p o r t s should not be made u n t i l the contents of 
each r e p o r t have been agreed to by r ep re sen t a t i ve s of Lincoln and the o ther 
groups i n t e r e s t e d in maintenance data from the 195U CCS, ESS, and SAGE. 
Therefore, only the kind of r epor t s and the mater ia l to be contained in 
them w i l l be covered. 

I t i s recommended t h a t r e p o r t s obtained inc lude two gene ra l types 
of information, one being the system (or equipment) s t a t u s and the o ther 
being d e t a i l s of the f a i l u r e s . Although both se t3 of data may be combined 
on one form, experience has shown t h a t more e f f i c i e n t ana lys i s of e q u i p ­
ment da ta w i l l r e s u l t from separate r e p o r t s . 

In considering r e p o r t s , the committee recognized that i t i s e s ­
s e n t i a l to keep the "paper work" by the maintenance technic ians to a 
minimum. Also the forms used should r equ i r e factual repor t ing r a t h e r than 
ask for opin ions . However, space should be allowed fo r the wr i t ing of 
any a d d i t i o n a l information offered by the technic ians f i l l i n g out the form. 
The format of the form should be such as t o permit e f f i c i e n t t r a n s f e r t o 
IBM punch cards for machine a n a l y s i s . 

The repor t s can be t r a n s c r i p t s of information in logs kept a t 
the equipment or copies of forms which serve as both a page in the log 
and as a r e p o r t . The l a t t e r procedure i s the sugges t ion of IEM and i s 
being used to provide maintenance information from the XD-1 computer. 

I t i s obvious t h a t the implementation of the recommended r e p o r t s 
w i l l r equ i re logs and i n s t r u c t i o n s t h a t w i l l insure t h a t the des i red i n ­
formation i s contained t h e r e i n . This i s an area where the committee f e e l s 
t h a t d e t a i l e d recommendations cannot be made u n t i l a f t e r the contents of 
the r e p o r t have been agreed upon. 

* When used in t h i s memorandum, the word r e p o r t r e f e r s to the raw da t a 
obtained d i r e c t l y from the operat ing or maintenance personnel^ the 
term summary i s used whenever reference i s made to the repor t ing of 
r e s u l t s obtained from ana lys i s of the d a t a . 
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For the 1955 CCS and ESS, the following r e p o r t s a re recommended? 

(1) System S t a t u s Report 

(2) Equipment S t a t u s Report 

(3) Equipment Fa i lu re Report 

(U) Report on Examination of Fai led Component 

The committee does not think i t e s s e n t i a l t h a t the r e p o r t i n g forms contain 
only one kind of information, for example, convenience of r epo r t ing may 
r equ i r e that some f a i l u r e da ta be reported on t he s t a t u s 
r e p o r t formj t h i s appears to be t rue for the computer, where the f i r s t 
i nd ica t ion of t roub le usua l ly appears a t the main con t ro l console . How­
ever , whenever f e a s i b l e , the use of a separa te form for each kind of i n ­
formation should be used in order to reduce the amount of l abor needed 
for complete a n a l y s i s of the d a t a . 

3.1 S t a tu s Repor ts 

One of tlie most e s s e n t i a l p i eces of information on a 
sys tem's performance i s tha t on r e l i a b i l i t y . In t h i s connection 
the da ta obtained should provide a t l e a s t : 

(1) The scheduled opera t iona l t imes l o s t due to equip­
ment f a i l u r e s ) 

(2) The i n t e r v a l s between f a i l u r e s j 

(3) The number of f a i l u r e s in a given per iod of t ime. 

S t a t u s r epo r t s are intended to provide t h i s informat ion. 

Normally, in a system scheduled for 21*-hour opera t ion , 
only one type (a system) s t a t u s r e p o r t i s r e q u i r e d . However, 
in the 195U CCS and ESS where the i nd iv idua l equipments may be 
scheduled for 2U-hour opera t ion , but a r e used in the system for 
s h o r t e r pe r iods , a separa te s t a t u s r e p o r t for each equipment i s 
recommended in add i t ion to the system r e p o r t . A s i m i l a r recom­
mendation i s made for the case when duplexed equipments are 
used, s ince system r e l i a b i l i t y then depends upon the condi t ion 
of the standby equipments as well as those being a c t i v e l y used 
in the system. To insu re complete d a t a , these r e p o r t s should 
cover the s t a t u s of the equipment (or system), inc lud ing the 
use being made of i t . during the e n t i r e 2li-hour pe r iod . 

The contents of the s t a t u s r e p o r t s as recommended by 
t h i s committee a re given in Appendices I and I I . While most 
of the i tems a re s e l f - exp l ana to ry , i t may be poin ted out t h a t 
the wording i s a r b i t r a r y and can be changed i f necessary for a 
b e t t e r unders tanding. 
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The r e s p o n s i b i l i t y for f i l l i n g out the s t a t u s r epo r t s 
should be de f i n i t e l y ass igned. In the case of the equipment, 
i t would preferably be the technic ian in charge of i t s opera­
t i o n . For the 195>U CCS,, the Maintenance Coordinator a p revious ly 
mentioned, (or one of h i s s t a f f ) i s recommended. 

The "Maintenance Coordinator" should a l so provide 
some f a i l u r e data which may ind ica t e p o s s i b i l i t i e s for improve­
ment in the maintenance a c t i v i t y of t ha t pos i t ion^ for example, 
a c o r r e l a t i o n of t roub le ind ica t ions with the sources of f a i l u r e 
could increase the r a p i d i t y of l oca t i ng (consequently^ of co r ­
rec t ing ) t roub les . However, s ince t h i s type of data i s of small 
quantity., i t has been included in the recommended System S t a t u s 
Report (Appendix 1) i n order to obviate the need for a separa te 
form. 

3.2 Fa i lu re Reports 

The value of f a i l u r e r e p o r t s for obta in ing s t a t i s t i c a l 
data for improving maintenance^ supply and design has been 
proven by the armed se rv i ce s as well as p r i v a t e i ndus t ry . Sev­
e r a l of the r e f e r e n c e s " ' * ^ contain exce l l en t examples of the 
use of such data . Since the Lincoln Laboratory has the d i r e c t 
r e s p o n s i b i l i t y for the development of the SAGE system, i t should 
obta in as much information as pos s ib l e on the f a i l u r e s in the 
prototype equipments in the 195U CCS and ESS. The proper ana ly­
s i s of t h i s information, coupled with the s t a t u s r e p o r t s , w i l l 
d i sc lose design weakness as soon as poss ib le and help evaluate 
improvements. 

The Equipment Fa i lu re Report should be the respons i ­
b i l i t y of the maintenance supervisors the information considered 
des i r ab le i s given in Appendix I I I . Although the DD-787-1 form 
wi l l furnish most of the information des i r ed , i t does not i n ­
clude a l l of the des i red d e t a i l s for some equipments: Es sen t i a l 
computer-trouble i nd i ca t i ons such as alarms a re ne t l i s t e d ; de ­
t a i l s of data l i n e f a i l u r e s and t h e i r i n d i c a t i o n s can be much 
d i f f e r e n t from those l i s t e d j e t c . This g rea t d i v e r s i t y of de­
t a i l s i s one of the reasons tha t the committee f e e l s t h a t de­
velopment of r epor t ing forms 3hould be t r e a t e d as a separate 
fu l l - t ime p r o j e c t . 

3.3 Report on Examination of Fai led Components 

Since the 195^ CCS and ESS are to c o n s i s t of many 
equipments s t i l l under development., i t i s e s s e n t i a l t h a t the 
engineers have complete information on the cause of equipment 
f a i l u r e s . In many cases t h i s can be obtained only by a d e t a i l e d 
t e s t and examination of removed u n i t s or of o the r components 
replaced,, A separate r e p o r t on these examinations i s recom­
mended, containing the information l i s t e d in Appendix IV. In 
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this connection it is desirable to provide a tag which can be 
attached to the removed components so that they can be suitably 
identified,, 

U.O Analysis of Status and Failure Reports 

The reports recommended should be submitted on forms suitable 
for transfer to punch cards for analysis,, In this area considerable de­
velopment is required. The corresponding punch cards must be designed 
for maximum utilization of the columns. Also a knowledge of the analyses 
required is helpful in the layout of the card. 

When the type of analyses have been agreed upon, there is the 
job of sorting and tabulating. This requires considerable study for ef­
ficient utilization of available equipment. This work, of course, cannot 
be undertaken until the reporting forms and their contents have been agreed 
upon. 

5.0 Plan of Action 

In order to provide failure data on the 195U CCS and ESS, the 
committee recommends the following plan of actions 

(l) A meeting of responsible representatives from 
all participating organizations be convened to 
obtain agreement on the_ types and contents of 
reports (not formsT to be u_sed and t£ initiate 
a coordinated effort towards i-nplementing a com­
patible system of reports. 

In order that a worthwhile attempt can be made to implement com­
patible reports on a systemwide basis, all organizations concerned with 
the system must agree on the reports needed. Moreover, they must agree 
to provide full cooperation in developing a compatible set of reports.* 
In this connection, it is understood that the contracts covering equip­
ment operation and maintenance by groups outside of Lincoln may not cover 
the providing of such reports. In this case, the problem may have to be 
worked out with the help of the Air Force. 

To obtain the agreements needed, a complete discussion of the 
problem is required. In addition to the organizations participating in 
the CCS and ESS, the Air Force and any other orpanizations which will have 
responsibilities in SAGE should be represented so that any set of reports 
developed in the experimental systems may aid in the development of those 
to be used in SAGE. 

This meeting should be convened a_s soon as possible. Several 
organizations are already developing independent reports, not only for 

* For details concerning the degree of cooperation which might be expected 
in this task, the reader is referred to the next recommendation. 

APPROVED FOR PUBLIC RELEASE. CASE 06-1104.



Memorandum 6M-3883 Page 10 

the ESS, but also for SAGE„ Consequently, the longer this task is de­
layed, the more difficult will be the establishment of a compatible set 
of records throughout the system„ 

(2) A group be established in Lincoln to coordinate 
the development of a compatible set of reports 
and _to implement a system of analysis,, 

Initially* this would be a full-time assignment for at least 
three people., one a staff member„ That they have had some experience in 
failure reporting and punch-card analysis is desirable but not essential. 
The duties of this group will include the following? 

(a) To review the forms available from each activity and 
to insure the development of a set of forms to meet 
the requirements agreed upon. 

(b) To insure the development of adequate SOP 3 for fill­
ing out the forms in order that everyone (themselves 
especially) knows exactly what data is to be reported. 

(c) By agreement with all interested persons, to establish 
coding techniques for transferring the data to punched 
cards and to determine what summaries are to be ob­
tained from analysis of this data. 

(d) To arrange for the IBM facilities required for punching 
and analyzing the cards and to initiate the preparation 
and analysis of cards punched. 

No one of these tasks can be well done independently of the 
others^ even when the first summaries become available, they may cause a 
revision in the ideas concerning the recording and processing of the data. 
Consequently^ a consideration of the number of different equipments in 
the system and the number of participating organizations indicates that 
this group will certainly have a full-time Job for several months. 

(3) Establish a group in Lincoln to handle all the 
routine work connected with _the reports includ­
ing data processing and analysis. 

The size of this group and the facilities required can be esti­
mated from the results obtained by the previously recommended group. 
Since IBM has established a group to do essentially the same work in the 
computer area, the Lincoln group responsibilities will have to be defined 
so that there is no duplication of effort. However, they should be free 
to review and comment on IBM procedures. 

6.0 Conclusion 

The conmittee feels that with this report, it has filled its 
obligations as outlined in the conferences held at Lincoln on m June 1955. 
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It suggests that those attending the original conference be reconvened to 
consider the recommendations of this report and that steps be taken for 
rapid implementation of those agreed upon. 

The committee can be of further service to Lincoln by monitor­
ing the activities of a working group. Also the experience of the com­
mittee members in preparing forms and analyzing data by punch cards can 
be made available to such a group. 

S igned i C ""^ f** >c c ^ 

V & * 
w. 

c 

E . ] 

Qj . 

U) 

? . Ennis 

i V ^ C - ^ - 5 - ^ 
Mitchell 

US&OJWXCJL 

C. W. Uskavitch 

C. W. Watt 
EFE,, WJM, CWU - CWWj FFB, CAD, JRM 
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Apmroxx i 

SYSTEM STATUS REPORT 

This report prcvxds-s a eont Lrruous record of system s t a t u s and 
includes a d d i t i o n a l information on i n d i c a t i o n of t r o u b l e , the time r e ­
quired t o loca te the t roub le and the spe -quipment in t r o u b l e , Tne 
a d d i t i o n a l information i s required for e f f i c i e n t admin i s t r a t ion of the 
maintenance e f fo r t and could be t h e subject of a separa te r e p o r t . How-
eve r , s i nce both r e p o r t s should come from t h e same source5 they are 
combined i n order to reduce the paper work,, The repor t should be on a 
check-off type form s u i t a b l e for t r a n s f e r of information t o punch cards,, 

The information t h a t should be contained in t h e System Sta tus 
Report i s l i s t e d below * w i th b r i e f exp lana tory comments. 

1 0 System Designat ion 

(Cape Cod, ESS? or SAGE Sttbsector No.) 

2 , Report. Number 

(Assigned by for reference pu rposes , ) 

3 . Date 

(Montha day<. and year:: U/6 /55 . ) 

U. Reported By_ 

(Name of person making the r e p o r t . For l a t e r r e f e rence , when 
t h e r e i s a q u e s t i o n on d e t a i l s or completeness . ) 

5 . Assigned Use s 

Scheduled Mission No. 

None 

C a l i b r a t i o n 

Testing 

Prevent, i «e Ma ur.tenan ce 

Re. 

(This i l l u s t r a t e s t h e type of information needed. The Scheouled 
Mission Nc» w i l l probably be r equ i red only in t h e experimental 
systems t o i n d i c a t e how and what, p a r t s of the system a re being 
u sed . In a f u l l y opera t ional system, t h i s category would be 
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replaced by the system's normal function,, The None ca tegory i s 
included f o r the present when 2U-hour operat ion i s not s p e c ­
i f i e d . ) 

6 . Condition 

Operat ional 

Operat ional With Reduced Capab i l i ty - ( l i s t non-operat ing 
equipments) . 

Non-Operational^ Scheduled 

Non-Operational, Non-Scheduled 

(Operational means t h a t t he system can c o r r e c t l y perform i t s 
normal function or scheduled miss ion. Operational with reduced 
capab i l i t y means t h a t system can opera te although one or more 
equipments a re not func t ion ing . The non-operating equipments 
should be no ted . Non-Operational. Scheduled covers such pe r iods 
as those assigned t o prevent ive maintenance or i n s t a l l a t i o n 
where the system has been dismantled as scheduled and w i l l only 
be app l icab le in the experimental sys tems . Non-Operational, 
Not-Scheduled means t h a t the normal system operation or 
scheduled mission has been in te r rup ted by equipment f a i l u r e , ) 

7 . Time S ta r t 

(The time a t which the change in the ass igned use (5) or con­
d i t i on (6) has occurred. Should be the same as the Stop t ime 
on the previous s t a t u s r epor t in hours and minutes of l o c a l 
t ime, v i s . 17?2U.) 

8 . Stop Time 

(The time at which the assigned use or condition ends should be 
the same as the Start time on the succeeding status report in 
hours and minutes of local time, vis. l°s!?6.) 

9 . Elapsed Time 

(The time d i f fe rence between Items 7 and 8 in hours and minu tes , 
v i s . 2 : 3 2 . Provides a check on repor t accuracy and i s used in 
r e l i a b i l i t y s t u d i e s . ) 

10 . Reason For Change 

Change in Assigned Use 

Equipment Fai lure 

Environmental Conditions 
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E t c . 

(This p a r t i a l l i s t i nd i ca t e s the type of information r e q u i r e d . ) 

When the s t a t u s change i s t he r e s u l t of an equipment f a i l u r e , 
the following i tems should a l s o be r epo r t ed . 

1 1 . F i r s t Ind ica t ion of Trouble 

Inopera t ive 

I n t e r m i t t e n t 

Noisy 

E t c . 

(This p a r t i a l l i s t i nd ica t e s t h e type of information r e q u i r e d . ) 

12 . Observer of F i r s t Ind ica t ion of Trouble 

Equipment Personnel 

Monitor 

Mapper 

Maintenance Coordinator 

Computer Operator 

E t c . 

(This l i s t i n d i c a t e s the type of information r e q u i r e d . ) 

1 3 . Time When Trouble Was Located and Assigned For Correct ion 

(In hours and minutes of l o c a l time 17t3f>.) 

l b . Time Elapsed 

(The time d i f fe rence between Items 7 and 13 in minutes i s t he 
time required by Maintenance Coordinator t o l oca t e the t r o u b l e . 
Will be ze ro , i f t r o u b l e i s f i r s t observed by equipment p e r -

sonne l . ) 

1 5 . Equipment (or Major Unit) in Trouble 

Type 

Location 
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(Provides da t a on r e p e t i t i v e t roubles and a s soc ia t ion between 
type of system t roub le and source of t r o u b l e . ) 

160 Time When Trouble Reported As Corrected 

(Hours and minutes of l o c a l t i m e . ) 
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APPENDIX I I 

EQUIPMENT STATUS REPORT 

This repor t provides a continuous record of equipment s t a t u s • 
I t i s r equ i red t o provide information en equipment r e l i a b i l i t y , s ince 
seme equipments such as c e n t r a l computer i n the 195U CCS and ESS may be 
operated on a 2k hour b a s i s although t h e system i s n o t . In t h i s case t h e 
system s t a t u s r epo r t s (.Appendix I ) w i l l net provide the equipment s t a t u s 
data required,, 

Althougn the s i t u a t i o n may not e x i s t i n the SAGE system, duplex 
equipments w i l l be in use , and t h e system s t a t u s r epor t s w i l l only conta in 
information on t h e a c t i v e equipments i n t h e system. Since r e l i a b i l i t y of 
t h i s system w i l l depend en the condi t ion cf the standby equipment, i t i s 
a l so necessary to provide information on the s t a t u s of t h e s e equipments. 
Therefore , the continued use of equipment s t a t u s r epor t s appears de s i r ­
able « 

The requirement t h a t t he se r e p o r t s should provide a continuous 
record of t h e equipment s t a t u s ( r a t h e r than being requested only for t imes 
cf equipment f a i l u r e s ; i s based upon previous experiences in obtaining 
r e l i a b l e r e p o r t i n g . The inc rease i n data r e l i a b i l i t y fa r o f f se t s the 
disadvantage of inc reas ing the paper-work requ i red of equipment pe rsonne l . 
In a d d i t i o n , t he use of a check-off type of r e p o r t with no r equ i r ed 
n a r r a t i v e w r i t i n g w i l l f a c i l i t a t e r e p o r t i n g . 

The information t o be contained i n the Equipment S ta tus Report 
i s l i s t e d below, witn b r i e f explanatory comments inc luded . 

1 . Reporting Ac t iv i t y 

(For i d e n t i f i c a t i o n of t h e respons ib le group: A/F squadron 
numbery IBM grcup, e t c . Especia l ly needed when groups can be 
moved a b o u t . ; 

2 . Equipment Location 

(For d i r ec t i d e n t i f l c a t i o n . Espec ia l ly needed when equipment 
can be moved and when the same group i s respons ib le for equip­
ments a t more than one l o c a t i o n . ) 

3 . Equipment I d e n t i f i c a t i o n Model or Type and S e r i a l Number 

(The s e r i a l number e s p e c i a l l y needed when duplexed equipments 
a r e being used . ) 

U. Date 

(Month, day, and year: U/6/55) 
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5o Report Number 

(Assigned by equipment pe r sonne l . For l a t e r re fe rence . On 
quest ions of inadequate r e p o r t i n g . ) 

6„ Reported By 

(Name of personnel making tne report. For later reference.) 

7. Assigned Use 

Normal operation 

Preventive maintenance 

Installation 

Calibration 

None 

(This l i s t i l l u s t r a t e s t h e type cf information needed. The None 
category i s included for t imes when 2U-hour operation i s no£~ 
s p e c i f i e d . ; 

80 Condition 

Active and 

Operat ional 

Operat ional with reduced c a p a b i l i t y 

Non-operat ional ; Not Assigned 

Standby and 

Operat ional 

Operat ional with reduced c a p a b i l i t y 

Non-cperat icnal - Assigned 

Not Assigned 

(The Standby condi t ion i s r equ i r ed when duplexed equipments a r e 
being used. Operational means tha t the equipment i s performing 
or can c o r r e c t l y "perform i t s normal function^ Operational with 
reduced c a p a b i l i t y means t h a t although not functioning f u l l y 
t h e equipment can"be used i n t h e system. 
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Non-operational), Assigned means t h a t the time has been a s -
signed f o r prevent ive maintenance, i n s t a l l a t i o n , or some other 
use t h a t makes the equipment inopera t ive in r e spec t t o i t s 
normal function^ Non-operat ional , Not Assigned means t h a t a 
f a i l u r e has i n t e r r u p t e d ope ra t ions . ) 

9 . Time S t a r t 

(The time at which the change in assigned use (7) or condition 
(8) has occurred. Should be the same as the Stop time on the 
previous status report on the equipment in hours and minutes of 
local time, vis. 17:2h.) 

10. Time Stop 

(The time at which the assigned use or condition ends. Should 
be the same as the Start time on the succeeding status report 
in hours and minutes of local time, vis. 19:56.) 

1 1 . Elapsed Time 

(The time dif ference between items 9 and 10 in hours and minutes , 
v i s . 2 :32 . Provides a check on repor t accuracy and i s used i n 
r e l i a b i l i t y s t u d i e s . ) 

12. Reason f o r Change 

Elect ronic f a i l u r e Fa i l u r e in a s soc i a t ed equipment 

Mechanical f a i l u r e Non-ava i l ab i l i ty of p a r t 

Power f a i l u r e Change in ass igned use 

Unexplained f a i l u r e Environmental condi t ion 

(The l i s t i n d i c a t e s t h e type of information r equ i red . Detai ls 
of any f a i l u r e can be obtained from the requested f a i l u r e r e ­
p o r t , d iscussed in Appendix I I I . ) 
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APPENDIX I I I 

EQUIPMENT FAILURE REPORT 

One or more r epo r t s of t h i s type should be made every time a 
piece of equipment f a i l s in opera t ion , or in a prevent ive maintenance 
t e s t or inspec t ion such as marginal checking. I f t he maintenance s p e c i ­
f i c a t i o n r equ i r e s replacement of p a r t s such as tubes a f t e r a given per iod 
of s e rv i ce , a r e p o r t should be made on each replacement . 

A sepa ra t e f a i l u r e r epor t should be made fo r every p a r t ( r e s i s ­
tor, , c a p a c i t o r , t ransformer , e t c ) t ha t f a i l s or i s r ep laced . While each 
ind iv idua l r epor t i s of l i t t l e value except for expla in ing why an equ ip ­
ment has been i n o p e r a t i v e , t he s t a t i s t i c s accumulated from the r e p o r t s of 
a l l f a i l u r e s are e s s e n t i a l in improving maintenance, supply, and des ign . 
Long-term analyses w i l l i n d i c a t e t r ends and w i l l show where engineer ing 
s tud ies might prove useful in improving performance as wel l as r e l i a ­
b i l i t y . 

The information t o be contained in t h e Equipment Fa i lu re Report 
i s l i s t e d below, wi th b r i e f explanatory comments inc luded. Al l requested 
information may not be a v a i l a b l e f o r every f a i l u r e 5 however, a l l a p p l i ­
cable items should be r e p o r t e d . 

1 . Fa i lu re Report Number 

(Assigned by equipment personnel . For l a t e r r e f e r e n c e . ) 

2. System Report Number 

(To be obtained by equipment personnel from Maintenance 
Coordina tor . For c r o s s - r e f e r e n c e . ) 

3 . Reported By_ 

(Name of personnel making the r e p o r t . For l a t e r r e f e r e n c e . ) 

u . Report ing Ac t iv i t y 

(For d i r e c t I d e n t i f i c a t i o n of the respons ib le groupj A/F 
squadron number, IBM group, e t c . Espec ia l ly needed when groups 
can be moved abou t . ) 

5 . Equipment Location 

(For direct identification. Especially needed when equipment 
can be moved and when the same group is responsible for equip­
ments at more than one location.) 

6 . Date of Inc iden t 

(Month, day, and yea r s h / 6 / 5 5 . ) 
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7. Time of Incident 

(Local t ime in hours and minutes, v i s . 17s2U. Provides a 
c ros s - r e f e rence with s t a t u s r e p o r t s . ) 

8. Equipment I d e n t i f i c a t i o n 

9 . Major Unit I d e n t i f i c a t i o n 

10o Subassembly I d e n t i f i c a t i o n 

(In order t o f a c i l i t a t e the i d e n t i f i c a t i o n and p resen ta t ion of 
t r o u b l e areas by machine ana lys i s of these r e p o r t s , the equip­
ment should be subaivided as ind ica ted in t he l a s t th ree items 
whenever feas ib le„ 

Examples s 

Equipment s Radar Computer 

Major Units PPI Rack (Frame) 

Subassembly: Power Supply Plug-in Unit 

At l e a s t the Model and Ser ia l Numbers should be included in 
each c a s e . Addi t ional information concerning the con t rac to r 
or manufacturer may be des i r ab le f o r some equipments.) 

1 1 . Part Data? 

Name (6AT6, Res i s to r , e t c . ) 

Symbol Designation (V-101, R-101, e t c . ) 

Hours in Service 

S e r i a l Number 

Manufacturer 

(Both t h e name and symbol are needed as a check on repor t 
accuracyj a l so de s i r ab l e when t a b u l a t i o n s by tube types are 
wanted. Whenever the time t h a t a f a i l e d pa r t has been in 
s e rv i ce i s known, t h i s information i s h ighly d e s i r a b l e . The 
s e r i a l number and manufacturer a re a l s o of importance when 
known.) 

12. Repair (or Replacement) Time 

(The t ime required t o find the t r o u b l e and t o make the neces­
sary r e p a i r s or , when a replacement u n i t i s used, t o make the 
replacement in hours and minutes . ) 
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13o Replaced Unit Repair Time ( i f a v a i l a b l e ) 

(The time required t o r e p a i r a f a i l ed u n i t , which in the mean­
time has been replaced in t h e equipment by another u n i t , ) 

iko Time Awaiting Part Not In Stock 

(This time i s obviously of importance t o Supply.) 

l£„ Repaired At 

(When a l l r e p a i r s are not made a t the equipment s i t e , a l i s t of 
poss ib le r e p a i r l oca t ions should be included so t h a t a record 
i s a v a i l a b l e of the d i s p o s i t i o n of the uni t , , ) 

16 . Did This Trouble In t e r rup t The Assigned Use? 

(Provides an ind ica t ion of t h e importance of the t r o u b l e , ) 

* 9 
17. Was The Trouble Discovered During Preventive Maintenance. 

(Marginal checking should be considered as prevent ive mainten­
ance. This item permits easy so r t i ng of the cards and i s 
important because the s t a t i s t i c a l a n a l y s i s of such f a i l u r e s i s 
d i f f e r en t from t h a t of o t h e r s . ) 

18 . Was The Fa i lu re Associated With Others ; 

( I f two or more pa r t s appear t o f a i l a t t he same t ime, such an 
occurrence should be noted s ince a r e p e t i t i v e occurrence of 
t h i s type w i l l a id in d i scover ing the ba s i c cause . ) 

19 . F i r s t I n d i c a t i o n of Trouble i 

Inopera t ive 

I n t e r m i t t e n t Operation 

Off Frequency 

P a r i t y Alarm 

Overflow Alarm 

Checksum Alarm 

E t c , 

(This l i s t i s incomplete, a l though i n d i c a t i n g the type of 
information d e s i r e d . Di f fe ren t types of equipment may r equ i r e 
d i f fe re r* l i s t s under t h i s i t e m . ) 
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20. Type of Fai lure : 

Burned Out 

Bent 

Broken 

Gassy 

Shorted 

Out of Adjustment 

E t c 

(This partial list is included merely to illustrate the type 
of information wanted.) 

21. Failed In or Due To* 

Normal Operation 

Faulty Packaging 

Mishandling 

Storage 

Inspect ion or Testing 

0oK. But Technical Order Replacement 

(Required in order t o insure complete supply information on 
t h e number of f a i l e d p a r t s and t o ind ica te the cause of 
f a i l u r e . ) 

These items a re included on the E lec t ron ic Fai lure Report , DD Form 
787-1, now being used by the Air Mate r i a l Command. Although no space 
has been reserved on t h a t form for Item l i i , t h i s information i s a l s o 
being requested in an a v a i l a b l e blank space on the form; Item 15 i s a l s o 
requested on the DD787-1 form, although no spec ia l space was saved for 
i t . 
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APPENDIX IV 

REPORT ON EXAMINATION OF FAILED UNIT OR PART 

This repor t i s t o be requested whenever more de ta i l ed i n f o r ­
mation i s des i red concerning a spec i f i c type of f a i l u r e . For example, 
i f the f a i l u r e r epo r t s i nd ica t e an excess ive f a i l u r e r a t e of one type of 
u n i t , r e p o r t s on d e t a i l e d examinations of severa l s i m i l a r f a i l u r e s w i l l 
be des i red t o d iscover t h e reason(s) fo r them. I n i t i a l l y , while f a i l u r e 
s t a t i s t i c s are being compiled for a new type of equipment, a d e t a i l e d 
examination of every ind iv idua l f a i l ed p a r t or un i t may be d e s i r a b l e . 

The information t o be requested i s l i s t e d below, with b r i e f 
explanatory comments being included, 

1 . Examining A c t i v i t y 

2 . Location 

(These items completely identify the group responsible for the 
examination.) 

3o Examined By 

(Name of personnel performing the examination. For later 
reference.) 

1:. Report Number 

(To be assigned by examining personnel. For later reference,) 

5 . Equipment Fa i lure Report Number 

6 . Submitted By (Ac t iv i ty , Location) 

(Items 5 and 6 provide i d e n t i f i c a t i o n of when and from whom t h e 
f a i l e d u n i t or p a r t was ob ta ined . For c r o s s - r e f e r e n c e . ) 

7 . Unit I d e n t i f i c a t i o n 

(Type, Serial No., where used in equipment, Contractor, Manu­
facturer, etc.) 

8. Fai led Par t s Data 

(Each fa i l ed pa r t should be l i s t e d with complete i d e n t i f i c a t i o n 
and a l l ava i l ab l e information concerning p r i o r s e r v i c e . ) 

9 . Condition, Location, and Descr ip t ion of Fai led Parts 

(This probably must be supplemented by some n a r r a t i v e . ) 
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10. Primary Cause of Failure 

(May require brief supplementary narrat ion.) 

11. Disposition 

(Repaired, returned, scraped, e t c , ) 

L 
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