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lo INTRODUCTION 

A weapon system consists of: 

(a) The Weapon (in our case the interceptor aircraft)0 

(b) Facilities and Equipment to support the weapon» 
(c) Skilled manpower to operate and maintain the weapon and its 

supporting equipment» 

The Company is presently under contract to develop a weapon and its 
direct support equipment and is to advise on the requirements for 
the air-base facilities with respect to the new weapon» 

It is felt that the Company cannot absolve itself entirely from 
responsibility for advising the Air Force on the human factors 
involved in the efficient maintenance of their product» The Logistics 
Office has for some time been concerned about the personnel and field 
organizational aspects associated with aircraft maintenance» The 
belief has been growing, in this office, that field maintenance 
organizations have perhaps not kept pace with rapid technological 
advances in the product to be maintained. This might, to some extent, 
account for the low rate of serviceability encountered with modern 
interceptor aircraft. The Air Force’s "trades” structure and mainten- 
ance organization is affected by and should have a bearing on the 
interceptor’s design, the proposed maintenance procedures, the 
maintenance training programme and possibly the configuration of 
training aids. 

Under the broadest interpretation of the weapon system concept, the 
weapon manufacturer should therefore be allowed and indeed be expected 
to advise the Air Force on the number and type of tradesmen required 
to adequately maintain their new weapon, with particular emphasis 
being placed on any novel requirements in this field,» 

With these considerations in mind, and in order to gather factual 
information, trends and opinions, the Logistics Engineer has held 

■informal di_ usions with RCAF representatives of the OF-105 
Maintenance Sub-committee and it was at our Chief Design Engineer’s 
suggestion that a visit was arranged to the USAF’s Qualitative 
Personnel Requirements Information Office. This office is a branch 
of the UoS. Air Force Personnel and Training Research Center at 
Lackland Air Force Base, San Antonio, Texas» 

This document is a report on what I learned from my visit to Lackland 
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2. REPORT OF MEETING 

2.1 I was received by Dr. A.W. Melton, Technical Director of 
A.F.P.T.R.C. and Col. Cowles, the Commander» A meeting was 
arranged for me in the morning and I was enabled to have 
further discussions on detail points with some of the personnel 
of the Q.P.R.I. office in the afternoon. The following people 
attended the morning meeting: 

Dr. AoW. Melton, Technical Director, A.F.P.T.R.C. 
Lt„ Col. C.D. Ellis, Director, Q.P.R.I.-Office 
Lt. Col. F.A. Roberts, Chief, Strategic Systems Branch 
Mr. J.F. Lindsey, Strategic-Systems Branch 
Capt. A.R. Neville, Chief, Tactical & Air Defence Systems Branch 
Mr. M.T. Snyder, Air Defence Systems Branch 
Major WoR. Jones, Chief, Support Systems Branch. 

2.2 Dr. Melton asked me to open the discussion by describing the 
CF-105 aircraft and the type of information I was after. 

This I did. They were particularly interested in the CF-105 
removable armament pack, the servicing of which I subsequently 
discussed in some detail; they liked the idea. I then described 
the type of work we are engaged upon in the logistics office 
and stated that we felt that our interest should extend into the 
human aspects of aircraft maintenance and I asked for clarifica- 
tion of the organization of A.F.P.T.R.C. and the work of the 
Q.P.R.I. office and how they liaisoned with Industry. 

Dr. Melton thought that the work done by our logistics office was 
a step in the right direction and strongly recommended that we 
extend our activities to what he termed "human logistics" or 
"personnel logistics". 

2.3 He then described the organization of the Air Force Personnel 
and Training Research Center (refer Fig. 1). He said that in the 
old days the USAF's personnel research was carried out under the 
auspices of the Medical Branch; he thought this was a mistake 
and it was not until all the effort in this field was consolidated 
under one Directorate, staffed by psychologists, operators'and 
engineers that significant progress had been achieved. The Center 
is a directorate of the Air Research and Development Command. I 
learned later that its technical director, Dr. Melton, is a 
civilian appointed by Congress and is considered one of the lead- 
ing authorities in the field of applied psychology and education 
in the USA. 
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Reporting to the technical director's staff at Lackland are 

4 main laboratories located at various Air Force bases* each 
of which has small working parties which carry out research 

assignments in the field. These working parties are again 
located at various fighter, bomber or training bases. Fig, 1 
shows how the work is split up amongst the "laboratories and 
working parties. 

The total establishment of the center is approximately 750 
people* half of whom are civilians, the majority having 
doctor”s degrees. Dr, Melton emphasized that by having their 
fingers, so to speak, extending into the User Commands” field 
units, they are able to keep in close touch with actual opera- 
ting conditions and can rapidly process any research information 
required. Furthermore, by having all related personnel research 

°f all aerial weapons systems handled by one organization, it 
enables them to make recommendations within the framework of a 
coordinated policy. 

The reason why their headquarters are located at Lackland Air 
Force Base, is that this base is the main induction center for 
all personnel entering the USAF, This then provides them with 
a tremendous pool of "case” material practically on their door 

step, 

2,4 The Office for Q,P,R,I, (Qualitative Personnel Requirements 
Informationjwas established 2 years ago. It has taken them 
that long to get themselves officially recognized as the sole 
source for this type of information within the USAF, The 
office was set up in an attempt to systematise and make more 
scientific the planning required (regarding personnel and 
training methods) during the development of a new weapons 
system. Apparently they have been successful. 

It was said that the electronic era, which we have now entered, 
has "made" Q,P,R,I„ The mission and the scope of the present 
Q„P,R„I, Office may be summarized as follows: 

(1) Provide timely information and recommendations on personnel 
and training problems generated by new Air Force weapons 
during the planning and development stage of these weapons, 

(2) Focus attention on: 

(a) Manpower and Organization, 
(b) Training and Equipment Characteristics, 
(c) Long range Personnel & Training research. 
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(3) Place emphasis on: 
(a) New Positions» 

(b) Operational, Training and Support Positions» 
(c) Equipment-Tied Information, 

(4) Negotiate Q.P.R,I, Contracts with Industry. 

As may be seen from Fig, 1, the office for Q.P.R,I. is 
located at Lackland and in the same building as head- 
quarters A0F,P»T»R.C. I gather that it is of particular 
interest to and under close supervision by the Technical 
Director, Dr, Melton, The Office consists of about 40 
highly qualified people and is divided into 4 sections: 

a) An Executive Group, Lt, Col, Clay D, Ellis, Director 

Major Finis T» Bates, Executive 
Mr, Robert T, Dice, Plans & Programs, 

b) Strategic Systems Branch, under Lt, Col, F„A, Roberts, 

c) Tactical & Air Defence Branch, under Capt, A„R„ Neville, 
d) Support Systems Branch, under Major W„R, Jones, 

The output of the Q„P,R»I„ office consists of Q„P„R,I0 
reports. These reports go to USAF headquarters, to A,R,D,C,, 
to Air Training Command and to the relevant Using Command 

(SAC, TAG, ADC, etc»), A distinction is emphasized between 
the role of AFPTRC (one of several ARDC development agencies) 
and that of various Air Force using agencies; the latter 
using Q,P,R,I, for the purpose of taking action based on this 

information. The Q»P»R,I„ reports are therefore advisory and 
AFPTRC must not permit its function to shade into decision- 
making or into taking action itself on personnel matters. 

The coverage of Q„P»R„I„ is mainly oriented towards technical 
personnel. This implies an emphasis on the description and 
analysis of maintenance functions and the operation of com- 
plex sub-systems, Q,P,R,I, is equipment tied information 
and considerations relating to organizational concepts are 

not expressed as part of Q„P„R.I, reports. The recommenda- 
tions made in Q.P.R. information are based on the research 
carried out on existing equipment systems by AFPTRC. 

The efforts of the Q.P.R.I, Office are directed towards the 

development of "new" weapons systems and they start contri- 
buting their share at a very early stage in the development 
cycle. Fig. 2 shows the development cycle chart of a new 
aircraft and indicates the point at which Q.P.R.I. starts 
becoming available. By this method the Using Commands are 

4 



DOG/105/41 

fed with a fairly continuous stream of information on 

personnel requirements from the early design study 
stage through into the early production stage of the 
aircraft» They make a distinction between "Pre Mock-up" 

Q0P0R0I0 reports and "Past Mock-up" Q.P.R.I» reports. 
The information contained in these reports is as follows? 

PRE MOCK-UP REPORTS 

I Manpower and Organization 

1. General Section 
a. Systems Design 

b. Alternative Assumptions regarding operation 
and maintenance 

20 Manning Document Information 

a. Identification of Positions 
b. Task Lists and Rating for New Skills 
c. Recommended Air Force Specialty Cedes 

II Special Training Device Information (for operators 
and maintenance crews) 

1. Identification (APR 50-19) 
2. Gross Training Characteristics 

3o Long Range Development 

III Special Problem Areas 

PAST MOCK-UP REPORTS 

I Change Reportss when 

1. Operation concept altered 
2. Maintenance concept altered 

3o New equipment fitted 
4o Design revisions 

II Training Devices Report (detailed) 

1„ Specific training tasks 
2. General training content 

3o Characteristics 
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During the preparation of Pre Mock-up reports, systems design 
is relatively fluid. During this period, Q.P.R. information 
is developed for each of the more important alternative 
possibilities. This serves two purposes; it will provide 
personnel information in time to be useful in preparing the 
preliminary operational plan and it will permit early comple- 
tion of subsequent Q.P.R.I., regardless of which alternative 
system design is chosen. Past Mock-up reports are issued 
every 90 days to ensure a regular and systematic review of all 
available information pertaining to jobs, training and projected 
utilization of men for each new position within the weapons 
system. The Using agencies will thereby have the required 
information at the earliest possible moment. 

2.5 I enquired how Industry comes into the preparation of Q.P.R.I. 
It was explained to me that the cooperation of the weapons 
system Contractor is essential for providing the Air Force with 
the necessary technical information on the operation and mainten- 
ance tasks of the various sub-systems. It is the Air Force's 
responsibility to draw the inferences regarding personnel and 
training requirements from the supplied information, although 
Contractors are being encouraged to submit their own inferences 
for scrutiny by the Q.P.R.I. Office. 

The required Information is derived from Industry by one of two 
methods, 

(a) By letting a contract for a so-called Task Equipment 
Analysis. 

(b) By sending personnel from the Q.P.R.I. Office to the 
manufacturer's plant and extracting the required 
information, over a period of time, by means of dis- 
cussions with engineering personnel. 

A task-equipment analysis contains equipment-tied information 
about new personnel positions or new components of existing 
positions in the Air Forces trade structure. An analysis of 
each new position contains details of duties and tasks so that 
a clear picture is given as to exactly what actions in sequence 
must be accomplished to get the job done. When needed, illustra- 
tions and diagrams will be used. Component parts of equipment 
will be described when such descriptions will tend to clarify 
the activity of operation or maintenance personnel. Each section 
of the analysis will provide specific identification of the 
equipment with which each human activity is concerned. 
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I was able to glance at a proposal by Hughes for such a report 
on a new piece of electronic equipment and also one by Lockheed» 
The quoted prices were of the order of $32,000» 

They told me that the U„S„ aircraft industry is taking increasing 

interest in Q»P»R„X» and that practically all manufacturers are 
getting into this during their development of new aircraft» 

2.6 I endeavoured to get some information on how Q,P,R.I, is actually 
prepared» Captain Neville gave me a very brief rundown on this. 
He explained that the preparation of Q,P,R,I, is a continuous 
process starting at the design study phase and as the project 
advances through its various development phases and more knowledge 
on the systems becomes available, more and more accurate Q»P,R,I, 
is accumulated and periodically issued. Fig, 3 gives a visual 
presentation of this process. 

When preparing a task equipment analysis they start with certain 
assumptions regarding the frame-work within which they have to 
work, This frame-work consists of: 

(a) The preliminary Operations Plan for the weapon, 
(b) The preliminary Support Plan for the weapon. 

This information requires interpretation oh the following lines; 
(1) What do they say they want? 
(2) What do they really mean? 

The aircraft is then broken down into the various sub-systems 
and these again into components and parts. Charts are then 
prepared somewhat on the lines as shown in Fig, 4, The charts 
are completed by filling into the appropriate spaces the code 
numbers of the Air Force trades involved in the task. By doing 
this for the complete aircraft a summary may be extracted of all 
the maintenance trades, the number off and any new positions which 
are required to support the weapon, 

2.7 In reply to an enquiry by me, Capt, Neville said that there was 
a tendency to identify the maintenance trade with the aircraft 
and he thought that by 1958 they would be training maintenance 
personnel in specific systems. 
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3„ SUMMARY 

I feel that this was a very worthwhile visit. It has confirmed our 
belief that the planning of the personnel and organization aspects of 
aircraft maintenance requires to be tackled in an orderly manner and 
based on equipment-tied information regarding the systems to be main- 
tained. I was impressed by the enthusiasm and calibre of the men who 
are in charge of Q.P.R.I. at Lackland. 

It is to be noted that the United States' aircraft and main equipment 
manufacturers find it worthwhile to provide Q.P.R.I.j some on their 
own initiative, others under contract from ARDC. 

The following table summarizes the reasons for Q.P.R.I.s 

Situation Summary Q.P.R.Io Programme must 

(1) Personnel and Training Require- 
ments are increasingly demanding 
due to 
a. Increased complexity of 

equipment. 
b. Higher cost of human error. 
c. Growing number of skills 

required. 
d. Advanced technology which 

challenges human skill 
capability. 

(1) Provide for 
a. Earlier systematic identifi- 

cation of skills and know- 
ledge. 

b. Concentration on tasks 
required. 

c„ Prediction of number and type 
of people required. 

d. Meshing manpower capability 
and equipment capability. 

(2) Shorter lead times available 
a. Rapid rate of technology 

advance. 
b. Scarcity of people with 

potential capability. 
c. Limited duration of time 

spent in A.F. by average 
airman. 

(2) Provide for 
a. Immediate operational use of 

equipment on delivery. 
b. Maximum use of people with 

average capability. 
c. Simplification of jobs and 

duties. 
d. Best basic course data and 

training equipment. 

(3) Intended use of weapons affects 
manpower requirements. 

a. Operational concept. 
b. Maintenance concept. 

(3) Provide for 
a. Analysis of all concepts so 

that best can be selected. 
b. Minimum requirements for 

retro-fits. 

(4) Requirements for proper select- 
ion of projects on priority 
basis. 
a. Avoid spreading effort too 

thin. 

(4) Provide for " 
a. Selection of the proper 

equipment for Q.P.R.I. 
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The following table summarizes the Users and Uses of Q.P.R.I. reports: 

USAF HQ 

ARDC 

ATC 

Using Command 

for personnel planning 
manpower and organization planning 
personnel concept 
training guidance 

for equipment design 
training equipment planning 
R & D testing 
personnel and training research (AFPTRC) 

for training plans 
personnel plans 

for final operations plan 
training plan  

The value of Q.P.R.I. to the Manufacturer is: 

1) Earlier production and wider use. 
2) Effective operation and maintenance - greater saleability. 

Highlights problems of concern to the manufacturer. 
4) Avenue for expressing personnel requirements ideas. 
5) Familiarity with Air Force maintenance and operating problems. 
6) Cost of Q.PoR.I. included in Development Contract. 
/j Aid to operation and ground support during test stages. 
8) Basic source of materials for handbooks, manuals, T.O.'s etc. 

The following table shows how each agency of the development team 
can contribute to the Q.P.R.I. programme's success: 

Manufacturer 

Make pertinent data available 
Facilitate coordination 
Periodic progress reports 
Maintenance and Operations 
philosophy 

Trends in the system 
Asks for guidance if and when 
necessary 

Air Force 

Define Q.P.R.I. effort 
Monitor the programme 
Contract a work statement 
Provide information and guidance 
Review early stages of develop- 

ment 
Sample Q.P.R.I. reports 
Initiate Research 
Liaison with AFPTRC 
Briefings on Q.P.R.I. 4   
Assist the Manufacturer in all 
possible ways 
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SUB-SYSTEM: UNDERCARRIAGE 

FIGURE 4 
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