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3.0 SYSTEM Rb.UIREKaM AXALYSIS (Task 2)

Susa Engineering will be included in Systems Requirements Analyses

as required by pars. 3.3, AMED Exhibit 61-99. Functional Flow

charts and Form B analyse. will be reviewed as they are developed

LI the Systems Engineering organization. Form B technical require-

ment. and personnel tasks will generally be the same as for WS-133A.

Re-design or new design Figure A requirements that emerge in WS-133B

system analysis will be reviewed to insure that functions are ap-

propristely allocated to personnel and that these functions can be

aceomplished effioiently, reliably, and safely.

Funotional Flow and Form B reviews will result in classification of

VS-133B Figure A items, designated in Exhibit G ot the referenced

Sitement of Work, into one of the three following categories:

(a) Equipment unchanged from WS-133A, with no change in human

performance requirements.

(b) Jew or modified equipment which must undergo development,

during which human engineering principles shall be applied

to detail design.

(o) •ow or moditied equipment requiring "significant critical

human performance" (as defined by pars. 6.3.5, AP•SD Exhibit

61-99) which shall be task analyzed in detail to identify

perf9rmance requirements and relate requirements to human

capabilities and limitations.

Where necessary during system analysis, trade-off studies may be re-

quired to insure that functions are properly allocated to men or to

man-machine combinations. Such trade studies will be accomplished

us.OwiNe[sNO. D2-30085
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per par&. -.•.o, AMD Exhibit 61-99, by oomparing projected per-

sonnel requirements to known human capabilities and limitations,

particularly in the areas of sensory ability, performance efficiency

aqd reliabilityp anthropometric reach and space, ergometria force,

and physiological functioning. Trade studies conclusions will be

communicated to Systems Engineering as data to support, or to re-

eomend changes to Functional Flow and For. B azn-function alloca-

tions. Figure 5 presents a typical trade off summary.

For equipment identified under (a), above, as requiring "significant

eritioal human performancet" all related tasks will be analyzed in

detail to insure that the tasks are reliably within human capabilities,

and that personnel will not be subjected to unsafe or impossible

physical demands or conditions. Task analysis data will be recorded

on data sheets similar to that shown in Figure 6. Results of the

analyses will be communicated to Systems Engineering and to responsi-

ble design groups. These along with Human Engineering and Life Support

criteria will establish the constraints upon detail design of the

equipment concerned.

Nuan engineers will coordinate this effort with Personnel Require-

ments and Maintainability groups in the Service Engineering organ-

ization and will supply information to these organizations during

the development of task analyses, maintenance analyses and personnel

requirements. As part of this effort Hu*sA Engineering personnel

will prepare and maintain human engineering sections of the Design

Discipline Documents.

pK NOD2.30085
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4.0 DETAIL DESIGN-E.,UIPMENT AND FACILITIES (Tasks 3, 4 and 8)

umen Bngineering will work with design engineers during Prelim-

mar7 Design (Task 3) and Design and Development (Task 4) to assure

lmplementation of appropriate human engineering principles in de-

tail design of equipment and facilities (Task 8).

Individual human engineers will be assigned responsibility for

specifio Figure A end-items or subsystems. They will maintain

eontinual direct personal contact with responsible design engineers

throughout the design phases. They will provide technical human

engineering data to design engineers to permit compliance with

human engineering and life support requirements iientified during

system analysis and modified during design development.

Particular and continuing attention will be concentrated on those

Figure A items identified during systems analysis as requiring

"significant critical human performance," as defined in Pars 6.-35

of AMSD Exhibit 61-99, to insure that human engineering critiria.,;

and constraints are incorporated into detail equipment design.

WS-1331 equipments initially classified into this category in-

eludei

Figure A 5151 - Shelter, Environmental, Entrance Hatch

Figure A 4024 - Semi-Trailer, R/V-G&C

Figure A 1334 - Seat, perator's

Figure A 1335 - Seat, Operator's (Second Operator)

An design progresses to a more explicit definition of technical

requirements and solutions, other items may be added to the above

list.



The uman Engineering responsibility during design vill be to In-

sure that man-equipment interfaces are engineered to enable required

system performance, i.e., that human operator and maintenance re-

quirements are within the capabilities and limitations of Air Force

personnel. Within this overall design support function, human

engineers vili work directly with personnel in other Minuteman organ-

Isations to provide design engineering with acceptable solutions to

problems involving more than one area of interest.

Reliability. (Task 11) During design and development tests,

human engineers shall identify human-induced error and re-

eammend corrective modifications. This effort shall continue

through Category I and II testing and into the operational

phase of the system, and will satisfy the requirements of

Paragraphs 3.1 (f), 3.5.-3, 3.6.4 (o), and 4.3 (a) of MIL-R-27542,

"Reliability Program Requirements for Aerospace Systems, Sub-

systems and Equipment."

Safety. (Task 14) Design features of equipment will be studied

within the oontext of its intended usage and juxýaposition to

ether equipment to elim'nate threats to personnel safety.

Yintainabili . (Task 10) Equipment end-items will be exained

in subsystem and system context to preclude problems of access

and manipulation which adversely affect maintenance functions.

this effort be directed at fulfillment of paragraphs C.1l3,

C.l.4 and D.I.4 of AMFD Exhibit 62-53, 'WS-133B Maintainability

Design Criteria."

Interface Control. Under the provisions of AFBSD Exhibit 62-46,

"Minuteman Interfaoe and Space Control Program," equipment and

]tey. 3/15/63 _ FrfP NO. D2-3008 .5
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facilities designe of subcontractore and other assooiate oon-

tractors vill be reviewed to insure that operator and mainten-

ad., personnel viii not encounter impractical requirements at

oonetrator interfaoes. Human engLnoeis vill assist in resolution

of Interface problems through negotiations with the contractor

involved, or, whero appropriate, through BSD/STL.

Wie Support. Human Engineering will review equipment and

facilities desins• to insure that personnel protection and

lif, support provisions comply with system operational and sur-

vivabLlitt requirements, as defined in AFEWD Exhibit 62-79,

"Life Support Criteria for WS-133B."

Design features vhich, require critical operator or maintenance per-

form•nce or which require performance approaching the limits of

human capacity will be mnok-up and dynamic simulation studies will

be performed whero necessary to provide realistic design information

(Teak 5.0). These mock-ups will net duplicate others required by

PDR9 CRDp or configuration control. Such mock-ups or simulations

will be employed only to study problems or work-sapae, functional

reach and vision, and force and work capabilities required to support

minor studies as described in para. 6.0 of this plan. The studies

vill be confined to those necessary to solve specific design problems

Identified during the detail design phase of equipment development.

They will employ prototype hardware, or hardware assoicated with the

engineering development laboratory effort wherever possible. When

such equipment or components are not available they will be fabricated

fm the most inexpensive material consistent with the needs of the

study.
"/14 3RMAM O I NO. D2-.3_85
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Human Engineering personnel vill maintain liaison with the Service

4ugineering organization to assist in development of personnel

requirements information (Task 13) consistent with total system

requirements for personnel performance, tasks, and functions. These

requirements viii be identified initially in systems analysis and

modified as design development progresses. Service Engineering

Publications organization vill be consulted to insure that per-

sonnel requirements and procedures are adequately incorporated into

relevant documents and technical publications.

Htman engineers will assist in preparation for and participate in

Preliminary and Critical Design Reviews. Human engineering devi-

ation reports will be submitted to BSD/STL during these reviews.

Inputs for the Performance and Design Specifications and for

Acceptance and Qualification Test requirements shall be furnished

during the design phase (see pars. 5.0, below).

Rom angineering inputs to design groups will be reported to

%yetems Engineering for ooordination within the veapon system, to

prevent perturbations in total systm planning and desiFn.

Approval of detailed equipment drawings, pack4ging dravings, panel

layout dravings, and interface control drawings by the responsible

design or systems engineers shall verify that the designs comply

wiAth applicable human engineering principles, standards and criteria.

leve 3/13/6 3 N NO..22-3O085
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6.o STUDY WFORT (Task 15)

0e Roman bingWezing organisation shall examine the studies re-

quired bV Task 15 of the Statement of Work to determine if human

engineering or life support requirements should be included as

pat of the study.

Human engineering and/or life support studies shall be undertaken

when design development requires data for specific weapon system

design objeqtives. Requirements for major study efforts required

primarily to establish human engineering or life support design

requirements will be defined later at the appropriate stag@e of

development, and submitted to BSD/STL for approval subject to con-

tract negotiation. Minor studies to resolve specific and immediate

design problems will be conducted in existing Bioastronautios

Bection humn engineering and physiological laboratories under the

di1eotion of the Ruman Engineering organization. It is expected,

subject to detail design developments, that minor studies may be

required on thq following Figure A items,

Figure A 4063 - Truk, Electronic Maintenance (Placement,

Veight, Handling and Accessibility of Stowed MOE)

Figure A 40.31 Truck, Mechanical Maintenance (Placement, Weight,

Ha•nli and Accessibility 9 f Stowed MGE)

Figure A 1432 - Control System, Blast Valves, LCEB (accessibility

feo maintenance, operability of controls, legi-

biLity of displays)

Figure A 501 - Control System, Blast Valves, LEB (accessibility

for maintenance, operability of controls, legi-

bility of displays)

Rev. 3/13/63 W NO. D2-30085
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Figure A 5002 - AC-DC Converter (placement and labeling of

torminals, and oonneciors for safety and main-

teons= accessibility)

ligure A 5000 - Valves, blast, LIM (eise, weight and configura-

tion for remove and replace, and for maintenance

acess to component parts)

Fligre A 5151 - Shelter, Eavironmental, Entrance Hatch (work

sBPaee reach, and force requirements for handling

equipment IA shelter between maintenance vans and

access batch)

Figure A 4024 - Semi-Trailer, R/V-GC (placement, veight, handling

and accessibility of stowed HOE and AVE; vorkspaceC4

for performing required receipt-through-launch

functions inside restricted van space.

Minor studies will, where possible, employ existing mockups or

engineering models. Reoessary additional mockups or simulations will

be comstruct4d, where preaticasl to the level of the problem coa-

ponmnt(p) only, such as valves, cranks, levers, switches, and tools.

Where reach or handling problems &rise, plywood vorkspace models may be

socked up, and inexpensive containers simulating weight and dimensions

of equipment requiring maintenance handling may be constructed. These

will be evaluated in existing anthropometric-ergoe trio laboratories

In Boeing Dioastronautios. Studies will be initiated as problems

are Identified in the development cycle, and will be completed and

results reported to responsible design groups not less than 15 days

plrior to rele&se of detail and assembl~y drawings. These schedules

are reflected in Figure 7.
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7.0 YALUE EGINEERING

Iuman engineers participating in detail design development rill

insure that good value engineering principles are applied to equip-

sent designed or selected for human use. This equipment viii include,

but not be limited to, switch handles, control knobs and dials, in-

dicators, valve and pump handles and carrying handles or straps

8.0 PROGRAM CONTROL EFFORT

Nhiin engineering activity will be integrated into total system

1& D. Program Control displays such as Event Networks, will,

reflect only those human engineering activities vhich become pacing

items during Category I and II testing (see para. 9.0), or which

will cause a delay in a design effort due to lack of human engineer-

ing technical data.

9.0 TD0E-PHASE SCHEDULING

oman engineering activities will be integrated into total system

R & D. Schedules will be deteraLned by the master schedule for the

aystem. Only during Category I and II testing will human en.tleer-

Ing activities become milestones in the schedulep when specific

personnel subsystem test objectives will require unencumbered access

to test systems for data collection (see Per&. 5.-3). Figure 7 presents

a summary of these milestones.
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