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The purpose of this Tee hnical Document is to acquaint NOSC person-

nel and sponsors with som,~ of the uses and app li cations of models and

mockups as design tools for man-machine systems. With a know ledge of

the usefulness of these design aids , proje c t managers and designers may

wi sh to consider using models and mockups In their programs and proj-

ects to design , develop and .iss.~ss sYstems and equipment.

All of the models and mockups presented In this Technical Document

were constructed in thy Design Aid Facili t y o~ the N.ev.e l Ocean Systems

Center ~~OSC ). Man—Systems Inter action Division s Code 823. Analysis

and design efforts utilizing these aids were performed in most instanc-

es by the Co~~and and Control Analysis .~nd Design Branch, Code $.~4..
Further information relative to the use of models and mockups can

be obtained by contacting this branch as NOSC ( 7 l .
~)22S-~~372 or AUTOVON

* 933—7)72.
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This report describes the applic ation of models and mockups as design aids
in init ia l l y determining or improving contro l panel layout s and equipment/
compartment arrangements to facilitate interacti ons between personnel and per-
sonne l and equ ipment during syste. operations and maintenance. The report de-
scribes how these models and mockups (Ma,M) have been used , types of M~M end
their applicat ions In various phases of the design development cycle , and —
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finally , a description of the use of M&M for man-machine design and design
improvements.

Three appendices are included in the report and contain :
1. An $411 Characteristics Checklist to aid in the preparation of M&M

sp.ctficat Ions

~ Examples of 146$ Specifications
3. Descriptions of NOSC $614 Applications .
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INTRODUCTION

Models and mockups (146$) are primarily representat ions or simulations

the physic al ch5sr~ cte r i st ics ot equIps~ent components and systems. They

may ~Lsu simu t .itt• fun~ tion.t l propert.ie~.. Models as referred to herein are

rt’du. ed— stjls reprose,u .It b u s  • wh i le  mockups wi lL denote t u l  l—scsle objects.

146$ lI. Vi . bt’ e~n us~~b t~ r .s var let v ol pur poses in t he ci~~~erc Ia I

in duist r 1. l  .mii m t 1 t . i r v  s i t i t~,. 1 h. m i t  lal impetus for developing an

t — 9 ~, usi ’ 14~14 ~~~~~ ~~u. ~ b u n  .snuI ur II izat liii u - .spahil i t  v was the experience

gaIned 9 n s uppi r t ~ 9 hi- Subm.ir Inc Cu’sr un .it ion Pr ogram 0111 ce~ in man—

n.~~ l t 1 :~, lo t  t ion s t  tsd ( o s  r , ’ i . u t  ( y e I h0 de s i Ru u  ot  an Integrated rad io

r n  t . ’r the ‘..t C l . s s s  ‘.ut ’n.sr~~u- . The b e n e f i t s  r t :s l i z e d  on th is  projec t

brough he us,’ 1 14614 ‘.‘ I • J  in t hu r u r her .spp lh a ion tin other

i oC~2un ic . s t  i ’ns s v~~ : ~~~~ pro~c~ s s ~u f u  .i~~ TACA.MO, TR IPFXT and the SSN—688

attack submarine . As these programs progressed , increased uses for $611

became apparent : t o  develop installation sequences of equipment and op-

erationa l and maintenance procedures , training aids , familiarization and

design review vehicles; t o  use as visua l aids during presentations of

various concepts and Ideas concerning system and equipment designs; and

to identity problem areas in existing sYstems . A recent application of

14614 has been In the study , design and Improvement of equipment , work

stations and room layouts of the Nationa l Military Comeand and Control

Center (1*4CC), the Alternate National Military Co and Center (ANMCC),

‘ as well as the EC-135 and E4A Airborne Co~~ and posts. These and other

applications and uses arc presented in this Technical Document, as well

as descri ptions of various types of 146$ applicable to various phases of

the system design and developmen t cycle. A checklist which may be used

3
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by the sponsor and designer to determine 14614 specification data f or the

modelmaker is also provided in Appendix A. Experience in the use of $614

has shown that the cost of these design s is significantly outweighed by

benefits realized through their use such as reduced syste. and equipment

design changes and retrofits , drawing changes , timely identification of

problems , and inefficiencie s associated with operating and mainta ining

equipment systems , to name just a few examples. Appendix C, Model and

Mockup Applicat ions , describe s other benefit s which have been realized

through the use of $1.14.

USE OF MODELS AND MOCKUPS

Models and mockups ire elici t lye tools for the design or the Improve-

ment of man—machine ~~~~~~~~~~~ .ind equipment t o  ensure effectiv e system / equip-

ment operabilit : and mai nt ainab i’.it’ . Repres entations of an equI~~ ent

system and Its ~nponent ~a’.• Inc lude - ‘~~t ro I .and dl spl ay panels ,

• ri ~~~~ so d l s ’ ~ . iii i t t  - : 5  ~
- i. t u- ms

as duct ing m d  .- ml’ Ii ng e~’nt a i  ned in - r- ‘‘n or i-omp .~r mt ’nt - is well .us the

room itself.

A major use of 11411 is to ass1~~t des igners In det.rmining the most

effect lye equipment arrangementc and con~ igurat ions of equipment cont rols

and d i spl m v c for man—machine op er .itlin /m aint enanu u . F- ur ther , 14614 ar e used

as analysis and study vehicles to  determine the sequenc e iii operations and

activitie s t i  be performed by equttpstent cuper.ltors arid naintenance personnel.

Anal ysis cif the interact ions between personnel .and equipment and other

personne l In terms of physical . vi smi.iI , and audio l inkages are made using

the 14614 to determine an optimum design.

146$ can also be used t o  evaluate competing rontra~~tor room layou t

proposals, documen t studies and rec~~~endatinns by neans of photographs and

videot apes , and to prepare work—station construct io~ specificat ions. They

4
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~~ have been used during design reviews and for presentations to sponsors, as

we ll is f i r or ientat ion , training, and marketing purposes.

Some other uses and benef its are:

• Study ing f low of personnel and information

• Ident i fy ing addi t iona l  equipment and support requirements

• Opt m i  z ing proccdure~s and se-luu’nues o f ac t i v i t ies

• Determin ing ac~ e ssib ilitv requirements fur ease of maintenance

• I~valu atIng habitabilit y ~- h . i r a c t e r t s t icg

• ~~ii id I og .isse” b lv o~ an Jc tua 1 svs t en

• Detc nniniT i.~ i-able and duct rout  ings

• Identif y in g inte r f ic, requirements

• Tra in ing of ope r.st  or personnel

• Pr :vi dini ~ a J~’. iinirt it ion vehi~ - lc

• Provid ing a conf  i~~ii r i t  ion management and control tool

• Ident li ving problems prior t o  hardware acquisition

Spec if i~- pro~ e~-t .~ppl i : it lens of 14614 at NOSC are presented in Appendix C.

Fi i F ’ - ~ t ’ b  “~°~~F I S \N9 ~~W KI I’S

~iodolc anti mockups arc ~~assif fed In term s of scale . dimen stonality and

degree -‘ I sim ul it ion anti det ai l. 14614 may represent two—dimensiona l or

three- -lininsi on a l charau - tc ri q tic c of the objects being simulated and ~ay

be I’~ — or redisce d— s~ ale. Another type of mockup Is the functional

mockup where operat ing cha rac te r is t i c s  of an Item or equipment are simu la ted ,

such ~c working mechanism s or changeable display formats. The particular

phase of the development cy cle and intended use of the mockups dictates the

type ‘.1 M&M to he constructed . Table 1 lists various types of mockups , and

some of their cha rac te r is t i cs  and uses.

S

—s- 
‘- - ‘ -

~~~
- -...

— - — -~~ —L~~ .- - - - ‘ - — - - -~~~~~~~~~~ — -— — - -  —





P

MODEI.S AND MOCKUPS IN THE SYSTEM DESIGN AND DEVELOPMENT CYCLE

NOSC project development requires a logical flow of events in order to

result in a high quality end product. The number of events will vary

according to the requirements and findings of the project. These events

occur within specified phases according to DoD and Navy requirements and

.ir identified as Research , Exploratory Development , Advanced Development ,

Engineering Development , Operat iona l  Sys t e m  Development, and finally,

‘f l t  0 1 lie s vs t • - •. l !l t  t I) i t ’d  u~ 1 ton and dep I ovment , Management and Support

~~~~~~~~~ e x t re me ly  us. t u l d i r  ing i- a t -h ot  t hi s.’ phases as stud y and design aids ,

fo r  d i~- un. I no m d  r .‘s. n t n~ ~! es I ~ n C ‘ fl~ OPt S .ifld final des i ~n of equip—

mon t t •on~ h~ti r.it f~~n s • -n t  ~ d is p l  - iv l i v i t i t  ~~~. ifl~ rot’m a rranp.~~~Pnts.

~~~~~~ M&M wi l l  u n d t y  go ~~~~~~ S t .ig.~~ ! r e t  m oment as the design

and - t e v i I - ’pn ~~~~~~~~~~~~~~~ it i v i’ :  0 .ifl~ t i lt  • : :  w i l l  r t siil t In fina l sophisticated

mode - - r  no~
-
~~up r i - f l ,  i~~

. 
~~~~~~ inal ,- i ’n ~ tt ~ i r i t  i ’n in i vory detail, thus

;~~-l ing the lasi s ‘i - ‘ ci a l l  ed s;’. i t  a t  I i ns

~~~~~ .‘ ind i~ u . s  p ssib~ .- .i;’;~li - i t  i - u s  ‘! MEN during each phase of

the  c y s t  us~ - t i s  I go ..‘id ii , • .~ I r’pn. n t - v 1 e

‘~‘.\ ‘~— M .-\ ( I4INF. ANA l iS IS  ~ ITU M~ M

As I n - ! i - i t  e.I p r c v l i i a s l v . the ‘r in.mrv  uses of $614 are as tools in

initially designing a system, or improving an existing system design, so as

to  ‘pt i — i  it the nun n i ch ine  tn t  . r u t  i n s  .,sc i i i  oil sith operating and

• r iint m inin g the sv4t.~t .

The design or design improvement pr ’t i c s  consis ts  o f a number of

int e rr ila t ed e ft ’r ts . i.e ., fa mI l i a r I za t I o n  w i t h  the system and its

requirements , Iden t i f i cat i on  and c o l l e c t i o n of data and Information ,

analys is of the data , development of system and equipment design speclf4—

cat lons , and fInally , man—machine interaction tests and evaluations.

7 
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The~ 14614 ~an as s i s t  the man—machine . u i h i l v s t s  and des igners in accomplishing

t hese tasks .us I o l lowu~:

V is u a l tz . u t  ion t ’ t  the physi - .u l system , interrel ationshi ps , and

locat ions u t  w o r k — s t  at  ions.

o Examinat ion • t  the. s \ s t t - m  or  equi pment in terms of distances between

pt - f  sonuic I ami d equ I pm* nt and bet wCt’n pers~’nnt’ 1 and other pers onnel  ; v iewing

.ing le s ; .t ntt . iCt  ess  I i i  Ccltl i pmeflt COffi~~Of lCfl t  , 0111 ro I s and dl sp I .ivs

o Aflal  v~, is u.! dat a in terms ill he f lat  ur e and number ~f vocal

• y j .,~~~~~ I and t . i •  t i l e  Ii nkagi’s bet we.’n per st~nne 1 and personnel and equip-

ment • and soggest Ing w.uvs tit short ening and consol idat ing these links

t hrttugh ei~u i pmcnt ri- i ocat  to n .  For e-x.uiip It . , consol idat ion of work—

~.t.it1ons f t 7 ) 5 0  le eqti t pme’fltS .,nd u t int r u - I s  and d isp lay  may be indicated

.und a ! ul I — St  .4 1 ,. i n teg rated  • onsu’ I e na\ he u’ns I r u ted and varIous C

c~ ’l’.~ igur.i t ions ,- \ .u i  uated t ogt- t he r  w i t h  t! Iier .it lonal personnel

t ’  I! tl’,iI . t t  u n  ~t S~~) t i  It t ’  at  i t i i s  and drawings b r  -onst ruc t ion of

the - t  t ,u.,l i i n i t t s ’ .

M6M .*n a ls o  .4551 st  in deve I ;’ j ug ..n i t  I pment design for ease of

~ . 4 1 C ~t .~lLin e;  b r  •-sa r .;’ le , the pro ;’ -sed sv~~t enm t omponent U such as chassis ,

I v s • i ’ ,’ r I ii~ • -d  ci r. ‘ l i t  hoards t an he’ s imula ted u~ 1 ng foam board , wood

o r  p . i st  it  r.u or -~ Is . Va r  I Ot iS  p livs it .il l~ ’t at Ion and arrangement pose i—

b i l i t  i.~s t a n  he examined Irom the stand po int t i f  visua l and physical access

I ‘~~~~ ma tnton . in  •‘.

F r  new des igns , it is important that the ~&M Interaction studies

beg in  s u f t i t  t e nt lv  early in the design phase to avoid costl y retrofits

and to assure that operabilit y and maintainability features will be

C inl orPo r .uted Into the design prior to design freeze.
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MODEL AND M R K I P  CHARA CTERlS T !’~S AN D ~~P~~ t I F 1( :ATlo ’~s

Models and mockups can be constructed to simulate objects with various

degrees u’t realism. The intended use of the 14614, whi ch is strong l y

in! luenced by the particular phase c’I the design development cy cle , often

d ic ta t es  the degree ot  s imu lat ion or realism . To avoid unnec essary expend i-

tures , the 14614 should be no more elaborate or complex than nt’t t s s . t r v t o

rm tue t hi .ide•; nat v of si :es , sh.spe~ , i t -  at ions , .i r rangement S of equip—

me’nt a . tint i- - is anti di sp I av s .Ifluj o t  he’ r intended tist’S of the 14614. The

c h.ir.it tsr  1st i cs  - t  thiS 14614 in terms i-b type • s .m lu’ , degree u’l simulat Ion

- m d  d e t a i l , I In i shes . o t t  . • sh~- u 1 i  b- . Joint lv determined ny the des igner!

-u :r.I I vs and the’  sp~ -n ’ic t i C en st f l  ,- fu.u the most c t~St ~ e’ ! I e r  t iv.- 14614 wIll be

;‘t- oc ur .-d . This ; C T s i  edur ~ a I Si pros’ ides the m~. ~1.- I —maker with the Me.”

spec if i~ .41 ions . Appendix A i s a  ho~ ~ list which list s most -1 the’ 14614

cha r .i~ t i r t s t i  s be ~ on ~ id e t  ed . An 14614 spot I it at ion In t hen he

prepa red  1m - ~’n the c ompleted - het kI 1 st .  ~- -m.- ex.imp l .-s  i - I  14614 .Cp~- C if i c a t  I -n’-

ire presented in App endux Pu .
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MODEl. AND MOCKUP REQUIREMENTS CHECKLIST

13

S

~~~ ~~~~~~~~~~~~~ ---_ -_-_- _-_‘ ---- -~~‘- --- - - . -~~~~~~-- - - ---—- —-- —~~ —-~~~~ 
- — -- - ----- --- - - -  —



—- 
~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 

-
~~~

— ---———
~

- - ---- - - -- -
~~

—-— - —- -- --------.
~~

-=- 

APPENDIX A

MODEL AND MOCKUP REQVIRF)IENTS CHECKLIST

A model and mockup checkli st has been developed to assist the

man—machine system designer and sponsor in determining the requirements

cur the 14614 in terms tot the items to be c- ernst rt&c ted , material s to he

used , level of detail . etc. The checklist can then be used t o  prepare

a spec it ic a t ion for the model / mocktu l .  maker. Examp le’s c u t  MaN spec if b it”

t tons are present  ed in this appendix.

14
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MODEL AND MOCKUP CHECKLIST

I

SCALE AND DIMENSI ONS

o Full— scale

0 Reduced—scale: 0 1:12 0 1:24 0 _____

o Two-dimensional

0 Three-dimensional

EQUIPMENT CONSTRUCT1(~
Equipment Shells: 0

o Unit 0 Component Blocks
o Rectilinear 0 Shaped Blocks

O Representative 0 Actual Mounting

Panel Faces of Equipment:

o Fixed 0 Removable

o Tape 0 Adhesive 0 Magnetic Backing
Elements of Equ ipment Panel Faces:

o Fixed 0 Removable

o Two— Dmree-diaensional Attachments

o Representative 0 Actua l Switches, Knobs, Display Scopes, etc
Material:

Construction:

O Cardboard

0 Foa& oard

* 

- D Wood
O Plexiglass

O Metal
0 Moldings or Castings
Fastening:

o Adhesive Tape
o Glue
0 Ma gnetic Tape
0 Magnets
o Pins
o
0 Inser ts
o Machine Screws

15
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Leve l of Detail of Faces of Equipment Panels:

o Painted 0 Plain Faces

Col or

0 Line Drawings 0 Photographs 0 Xeroxed Faces
C Representative D Actual  Faces

Addtt ion~u1 Detail:

Chair s L. Desks Tables Li Wastebaskets L~ Paper Storage

0 Other
U Human Fi~~nre s: — Sitting St .anding

L_. Cot  It ’.’ Mess ;.u l 1ev Other  Ho te l  Services

L.~ Yir e- Ext ingu i~.hcr~. 
0 Fire Axe

fl

Leve l of sir~tc l . t tic ’ n:

I)e g r e ’e c u t  Rt ’ , i l  icr~:

Al 1 Ctumpone*nt ~- Some’ Component ‘* 
- —  -~~ - - —

~~ A l l  A s p e c t s  ‘- ~~-rs - ,\sp~~’~ t u .  
- -  -

t ru ’ Is:

El ~~ uV , ’~ 5’fl : —~~ To gg le- Sw £ t t  h D K - t  i rv  Knob 0 Ke~’ b t - u rd  Push

~~ Other

~ t~~ - t s  Prt -du~ e-d : Li On/Of f  ij C !u-un ~ e lnfoy-ma t ion

(h, ,nge Disp liv

I) i —.p I uvc

L-i Lighted 0 ~~~ ~ — 1  j~~ht i ’ ut

D Photos

u. l t t l e s

V lewgr.iphs

0 Ove rl— u -.- u~u~hj n;, t ion s
ri._

~~ Movies

O Video .i Depic t ion

J Simulated 0 A~ tua l D ep l t t t o n  (t u f  radar teturns, etc .)

—
~ 

Audi o

Other

_ _  _ _ _  

- 
- 
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EQUIPME NT HOUSING CONSTRUCTION

Shelter Design :

O Permanent OCollapsible Walls (portability)

—i Modular Sections (for reconfiguration of sections

D Removable: OTop OSide(s) DEnd(s) ODeck

O Movable Bulkheads
0 Connectors for Joining Shelters/Cospartaent./Rooma

Material:

o Cardboard
D Foamboard

L.~i Wood

o Plexiglass
L Metal
O Moldings or Castings

Li Other

F.isten ing :
r it._~ Adhesive c ipe

L t;luc
L~i M~tgnet ic Tape

0 Magnets
C
O Dowels
r ’L.a Inserts

0 M .ichine Screw s

Level of Detail:

Interior Detail:
~~‘1L.a Electrical Conduits

OL ightbng

; DA Ir Conditioning Ducts

C Junction Eoxes

0 Deck Gridlines : 1-] 12” Intervals [36” Interval.
C I” In tervals

O Fixed U Removable Plastic Wall Cover with Details
C Transparen t 0 ‘ainted Plastic Wall Cover with Details
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Walls and Overhead :

0 Painted 0 Translucent
O Color
0 Sides 0 Ends Treated
Dim e Drawings ~~~Phetographs of Shelter Details

O ~epresentative L.~ Actual Wa ll Details

Environmental Control Units:

0 ~~inted [3 Transparent Blocks

O Line Drawings C Photographs of ~CUs

~~ Representative 0 A ctti.e 1 FCU D e t a il

Door:

0 F’ush 0 Fastened ‘n I),’’r

0 PaInted Giranslucent Door

L ine ’ Drawtn~ s L~,. Phot c ’gt ’~tph u ’t

0 ~epr ese n t .a t i v . -  L_~ At t ual fl -or D e ta i l

‘~upp~- rt  S h e l t e r s  m d  I- ; t c l pment

0 Gene ri or ~

E Supply \ i n  0 St ’r,ig.-

0 ~ .ibie’ Reels

C Tral let Mt -tin t

CON ~T RUC~ I ON (c )MP!. ET

Base :

L)PLat f-r u~ Detail s : UPI 1n LJSimulated Fi.-l d Emplacement

[~ M .itp rbals: L Wot ~’d ‘Met al [3PlexlgI .-a ss

[3 Color

DSlze and Thickness

laaep ln te :

0 Size
0 Color
O Title Wording
O Subtitle or Explanat ion

O Logo
O Typeface
OPrintLn~ : DBlack [JWhlt e
0 St and or Orraise

0 Location on Model Base

18
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Equipm ent Labels:

O Title Wording ’ D Nam e DN t~ ber O Function

C i.ette’ring : Clvpewritten on Transparent Tape

0 F’nbossed Letters DPrinted Letters

I t t  it  hut’,: 
~~ 

On Equi pment L.,ilop 0 Side 0 Bottom

0 Or. She l te r  W,i1l Con Model Base

C a r ry i n g  C , ms e:

S if t -

CWt’i ght

L,. ~1- mte r i . i l
ci 

~~J

Whe e ls

Cc l . - r

l. .,tuel l in~’

~ lM - -~t ’l: ~~~As- ;,’ -~~~
- -

~~ ~~ Disasse ~ bled for Trf ns po rt

DOCL’MF,NTATI )N AND SU~~~u) 4 j ~~~~~ i M  5 :

M u l t i pl e Mo d e l s :

a i n ~a l :u I pment

~~ Thip 1i , t ,’  ( - ~u j , ’- -~~~ A l l  i u :u I pment and Shelters

V j c u i ’ l  -
~

- ‘:‘:~~~- t

V i m-w ~’ r a t -uhs  ~ -. M d.’ ! .~ A ctua l Syste m

- P h - r  - ‘~~r .mr h~ - f  “ - -li’ 1 Li A rt u,-~l Sy stem
~1 

—

L~Bl m , k and Wh ite Color

L iS l ide t*  E P r i n ts

LVideot-ar,”;

Dun-ument Support

iMap f o r  Replacement or Reposit ioning tu f Equipment

L Blueprints

LJV ldeot ipe Ru ’t.~ Report -

L. Briefing Tape Sut~~arv :

LiMccdel Description

0 System Description using 0 Model jActua l Equipment

Lioperations L.~Maintenance

19
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C Actual Equipment in Use
0 Normal Operat ions 0 Degraded Mode

D Actual Equipment 0 Problems 0 Improvements
0 Analys is cut System Improvements via Models

C Training and Fami liarization Aid:

See Above.

U Degree of Finish to Video: ( 0 ~:orking Tapes versus
0 Presentation Tapes)

C Edit in~
T i t l i n g  0 I rn.t’rt Frames DSuperimpose-

Duhhir.~ L New Scuundtr~m t -k 0 Superimposed Sound tr ,mc -k

LScri pt : LW r i t t t ’ i  C .1d lib

L,,.J ‘~ iJe~’t .ipe ’ Roo k ~~~ ‘~~~ t ’I t

Outl ine

Li l -u ’~~ m R

~~~ S c r i p t

~~ 
S t i l l  Photos

SYST EMfE~ L’l PMENT DATA V~~ FOP.,MA~ ~~~~~~ ~K l a ~U I RF~W STS

Fc’ ;’prat’nt

L::xisttng ~ i Ncu n existin~z

Ciflueprints :
~~ .j Provide L~. S,- ,irc h

- - I
sc;;le- I ~ ~~ t S~- ,,1~-

A ccurat e’ t~~ Not A - ~- u; r.~ t

LJStandard C M o d lf i ~~d

LI Current L_- Prior C Future
UAII Plans and Elevation s : C Present L-~Miss1ng

LJ F.quipment Depicted : 1_i In Racks C !ndivlduallv

~~ Ac tua l Mcas’iremenrs of:

C Location
0 Con tact: 0 Name

Phone Nauther

0 Date Information Needed

20
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Equipment Housing :

Di~xist ing O Nonexisting

O Blueprints:

~l Prov ide ~~ Search

~
] Scale No Scale

0 Accurate C Not Accurate
J Standard E Modified

~~ 
Current ~~ 

Prior ~~ Future

0 A ll Plans and Elevations : ~~ Present ~ , Missing

Actual Measurements:

L Location

~-J Contact : ~~ Name

fl Telephone N~~ber
C- Date Information Needed

Photo Detail:

L. Photos t o  be taken

O Date Photos must be Obtained of 0 Equipment

0 Equip ment Roams/Compart ments

Finishing Construction :

Li Nameplate Ittle Wordtng
Equipmen t Labelling

C Date Information Needed

2 1/22
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APPENDIX B

EXAMPLES OF MODEL AND MOCKUP SPECIFICAT iONS

I

I
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SPECIFICAT ION

FOR

RE I)t C ID S tIAl E M C!)F I - OF T RI DENT
RADIO ( O*lt’N ICATIONS SPACES AND EQUIPMENT
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I. Ce’nt’r al

This specificat ion covers the requirements (v.. the construction of a

Rt’Jue t’d Scale Mo ck-up (RSM) of the T1UDENT radio c ,~~~un ic at in ns s pace s and

e q .

2, ‘t e a le

The scale of the sock-up shall he 1/12 . i.e., I” • l ’ -O” .

3. Descr iption of Mock-uj~

The motk-up shall be co nst ruc ted  to sh~~ ap ace bo undarie s of the comeu,mni-

rations center (Integrated radio roc-us~ inc l uding deck , hul~’hesds , and ove r-

heads excluding overhead i tess sue- h as du t a • 
caht • t rough., light i ng li x tures ,

et c., which may be specif i call y called nea t at a later dm te ,

Other item s to be constructed Include : (1) ohst ruct a t. n s or protru sions

such as ,itanchion s, co lumns , piping , etc. , (?I selec t ed rad io cc ’s imeunicat i -ns

equirrnent racks , conso les , and bulkhead mounted equlçtnar nts as identi fied on

dra~ angs , and ~~ ) furniture such as tahlrs , deik s , t h a i rs , f i l i n g c a b i n e t s ,

sat . ’~’ , w.’r k f’,’nchems , e’ t .

S i’ ,cda tcd  ha tc hes , doors , and rws c ag r  passing windr’~’s s’ .ilI he semi-

permanent lv  affixed ti  the c~~partmen t bulkhead s , d c k , etc.

4, M ,m t r r t ais

M ater ia ls used s ha l l  he such Sc t o  a -hie v e mnaxlsn,s ec-nn ’may In con streirti on

con -. a ‘- i  vn t w i t h  uu, -c .-  -- i r~- r I I • I l t  y • dua rah i  I It y • prof cc a I-wi • i’u.i f reetiom I i- - u~~

Iisc , u r t l,un . A s ’ c R r e c t e d  l is t  of s l t c r t a l c  l e a i I u ~~q:

fleck ‘ Pl yvotsaf and sheet stee l !o magnet lc-~~l lv rc (iln models of

eq .ve’ ,-nt and f u r n i t u r e .

~ta lkhea dc and Overhead C l e a r  ac ryl i c p 1 - ac t It (CAP).

- 

- 

- 
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F pa I gnn. - s a l  I t  .-w. .as i.I In  tn  I I ai rs ’ lAP (hull a~~ ai r seal Id as nppr ’~~r I at.’)

• ~~~~ l i u ’ si  t i e  -~I’Ii’, i’I..i (vi i v h a r d wood .

t~~( lie t- h t  ems — As •i,~re’s- sl capon .

I ’ I t t a_ I a ii~

A l t  I t e , t t -. ‘s%a.t tt h~’ I’,a%ntu ’t % as

~~t It II f l a i l’ •ase d Nean — equip e’nt Items : Green

~~~~~ ~. 01d I - i t t  I 1inw - i i t  

I $

~i.’nt .‘ ate ~’l draw i ngs of  equipme nts shall be reduced to 1/12 scale and

~a f lt I,’.I f t ’ t~~ ik 5  ,ated cuans o1c~~ by scans of magnetic tape and met atll ,ed

s~~i s ’ t t e  t t .’ f l  Iia;ier, Sc a le photograph s of equipment front panels 
~~

y sub-

I - lv  tie turn I stied for at a acI~ cnt to the models.

- ~~~

t~~~a ’ t .’ot , I . e. . one inch gr id l ines shall be drawn on the painted •h.et

. t e’ r l  ~~~~~ a s a n ~~ Ind ia (tel..,

-
,
‘ . ‘ a _,~ e e t i & !’tats~if a l

A 1  dec k mounted item s shall he provided with a~netic tape on the base

:~~r ret~a i n i n g these Item s (ci the deck.

9, ~j~~~~ in t  Mode l Detail

I:qt. i~—r’ .’re a models shal l  be reproduced only In term s of the $.neral shape

a i ~~ ma~~-’r e~~t l~~n~ dimensions , i.e . , no chassi s handles , connector plug pro-

t r u- ., ‘ : e . , e t i . , Majo r t e l e ty p e  cqei i;’mcnt curvatures and slop ing keyboards sha l l

he l-ei ~~ ed ed ‘n the models.

1 ) . M, 
~~~~~~~~~~ ‘ass~~~g. F a c i li t ie s

‘~. c - ~a,~,’ passing fa cIlItI e , such as passing vIndt~~’a , scut t le s , and tubas

shall be Inc l uded In the .nck ’up . Passing wtnda,. requir ing phy sical •.curtty

L I ~~~~~~~ -- —-~~~ —~~~~~~~~~~~ _-
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preetu’ct(un shall h, Identified as to t ype , I . - ., secure can ne’n-s~~ ure’.

II, i e l a ’ s i t t t j c a t i o n

Each ite’* o( cqi. t~esent sh all he Identified with a nu mber ke yed to same

..‘n assem bly drawing.. D y o  tape shall be used and a t ta che- I at the cen ter rear

~~ tPi~ model ’s top surface. A nameplate titled “TNIDFPJl’ Inte grated itadlo

Roes” sh a l l  be attached to the rectangular base and protect e d by a clear

it •‘v ,’rlay .

12. b a s e  and Hull Construction _Details

a) L~.ise - The base shall be rectangular with a lb ” border extension .

I b )  8u lk heads . A continuou s surface representing the h u l l  shaLl not be

provided because of cost and diff it ulty . All stringers shc~ n on the chip-

hta -.ld er ’s drawings shall b~ constructed and attached to the vertical bulk-

heads . The- se stringers shall be m*de of CAP. A curved p la stic looting shall

it’ e .’. ’.l :o ‘ r ,ev t tI~ th e b-ace fe-er the ita-Ingers. The verti ca l haalkh,’*d~~,

st rin g ers , and strin ger footing shall hr ‘-“st ructed as a s ingle integral un it .

3. Re(erencc Drawings and Equipment List

~~ he suppllt ’d.

14. • , ,

The completed model is to he deliver ed by

28
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Development Specification for AEGIS Mockups
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DEV ELOPMENT SPECIFiCATIONS FOR MOCKUPS

1.0 SCOPE

This spe c ifi cation est~b 1 tshe , the design and fabricat ion r.quir .nts

t~’r mockups of the AEGIS segments as required for the Human Engin..rin$ and

Sy~ teaia Enginrering Design as de scribed in the System Engineering Progr

Plan. The primary purposes o t  the mockups are to  a s s i s t  in the development

i_ i t space arrangement , during detail design and optionall y to use as a

prod ua. t i t ’ie t~~~- i during onltruc t ion . The e f f e c t on operati ng personnel

~houId he given prime concidetat ion throughout the development of arrange-

ments a’e dia. ;- 1 av.’d in mockups. The u l t imate ob~e tt lv. is to assure an

opt team .arrange’mene - !  et~t t i p~ e n t  , I i * t u r e s , and other install ed materials

~ t t h t n  al 1 - - j . a te ’t ’. ‘e;-’.it i-’e and stat i -nc witle particular attention to:

a. ui ;— . ’ r a t  i- ’~a , a - ~ ie. s ’ pt  c of the station t ’t space (functions to be

pa’? ! - a  ~~~~~~ I

~
- . — .a f , - (  v ~e’ .,t Ut,’’.

t ) pa- I a t  ing pcrc*ennc ~ I ii- it  .0— i tt v

d. Opt ime arrangement of equipment , control devices , and other

ope rat ~~~ t , i .  ili t  icc

* 
, •. Equipment environmental cont ro ls

I. A- c e ss l b i l t ty  for  eaa e of maintenance arid repair

g. Methods -~~ installing /removlng equipmen t from spaces for

maint enance or replac emen t

h. Elimination of or consideration of interferences

I. Where required, mandatory physIcal securIty requir ements

j .  Interrelat ionships of other station s and spaces

3!
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~~~~~~~
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The mockups sha ll be capable of being used as de•ign tools and

~~~~~~~~~~~~~~~~~~~~~~~~ 
to represent the current state of design .

Mockups covered by this specificat ion shall inc l ude at least those

equipme nts involving c r i t i c a l  operat or interfaces (consoles and panels ).

2.0 APPL.ICA8LE DOCUMENTS

.‘.l Covernment Documents: The fo l low ing documents of the Issue In

a’ t t e , . t on contract award form a part of this spe ci fi cation to the exten t

specified herein . In the event of a onf li ct between documents referenced

he rein and the contents  - - !  this speci fication , th. latter shall be

considered the supe r~.t-~f i n g  requirement.

* 
G -v,’ rneent M i l i t i a  v Spec if ic a t  I t’f l S

Ml l - I~-~~OOO — flr~wing ~nyini’I’rtn ~ and Associated li ,~

— h uman Enpincering Requirement for M i l it a r y -vsteas .

I ~ut;-n.-n ’ Fat - i  ~t

.- ,- ritne- ~a~ ‘!l t -er~ t

— “.ir. fng f o r  Shipment and - i~ -a - agc

- Him.,n Fng i neering Design Crit e ri a for Mi l it a ry

~-v ’tess , ~i~aa t pments and Fac ili t ie s

2.2 Ne,n-(t crr~neot 1~~c ument~~: The following documents of the exact iss ue

ihown f e -arm ~e p In of thi s specifi cation t~ the ex ten t  s p c c i f t e d  herein ,

in the event ~~~ conflict bc’t~,,,n doc ument s referenced ~nd the contents

of this cpe t ft .et ton , the latter shall be to nc ide red the su persed ing

document.

CDP.L Sequence No. lS9. System Engineering Program Plan .

AEGIS Human Factors Design GuIde . 31 May 1970.

Eng ineering Developmen t Contract . N0001’-70-C-2401 (CPIF/RCA ) for

AEGIS Iformer ly calle d Advanced Surface M i ssi le System (U)1.
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3.0 REQUIRDIENTS

3.1, item Definit ion : Three—dimensiona l , lull—seal, mockups shall be

constructed of equ ipment involving cri tic al human performance. The

mockups to be constructed shall b, defined In Paragrap h 4,2.2.2 of

Book ,~. System Eng ineerin g Program Plan , CDRI. Sequence No. 159. Proposed

mockups shall be approved by the procurin g activity, prior to fabrication ,

and shall  be kept up to date ri’ fletii ng dc~ ign progress and changes.

1,2 Char$c - t I ’ n I s t t a -s

3.2 .1 Performance: Moc kups shall be static , nonfunctional representat ions

~‘t equipment design. They shall be used as design tools and in arriving

it a;i p r .~~- r  i- a t , ’  - - v i a . a l I a’ *~t t l pmcna t - t ~~ tg nr.i t t . -Ci i i _  based tin tho analysis of

t- a . .IbiI i t - .- , ra - .it h .i;i,f t tU I  . inthro pa-wse ’ t r ic  r,- ,u ire”  - i t s .  They shall a lsca

~- . - t j ’ . , i n I he C tin, I Itia - - .  I 1. - ’. a ~‘n - ‘ 1  t h,’ i v a t  en f i t  a- , i . a’ . • in s a - I c c ~t I ng

~~~ t at - h- —a.- o- .. - ?  a - omp l i~~b a t n g  a . - - ~~~~ : t eti t a a n * t I t -n’. .ini organIz ing and

C ‘- i ’ .f.- ’. I~~’c t o  a a l i t  - i t , -  t f , -  - -pe’r.i r ions t o  be performed . No

t a r n -  t t o n a l  ~~.- ~ n;’ ’. - a ‘- .;h- m- ,irlc .ia~ - ~~‘i laid,’.t - i ’. part of t h is  apeci f i —

- .at i * ’•

I.1..~ Phy s i c a l  ( ha r . a -  ta- r i ’ eI i ~ s:  The mockups shall be full—scale

rep rcsc nt .at  itinc ot - t r v . - n t ” equi pment design. Dimensional tolerances

shall be is required t o  meet Cl i r  performance requirements of Paragraph 3.2 .1.

Thcv shall he updated mon th l y to  re f  i-r t current state of design and

changes thereto.

3,.~.3 Ce-~~~~tt b ili t 1 : Every means shall be considered to insure that

moc kups constructed by or for RCA are compatible with those construc ted

liv or fo r I ts  subcontractors .

3.3 Desi An and Cc ,nqtruct ion : The most inexpensive materials practical

shall be used for fabrication . These materials shall permIt rapid

I

I



p 
r~’~- - ~ 1~~~~~ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ - 

— 
—

- 2:—- —-- - -- —

cons t ruc t i on  and modificati on. Controls , disp lays , and other interface

hardware shall be represented by artwork. Selected pan.is may be

mocked—up using actua l hardware to demo nstrate fun ction and appearance .

it these characteristics are not well established through prior applica-

ttona . The workmanship shall be no more elaborate than is essential to

determine the adequacy of size , shape , Arrangement , and panel content of  
*

t hr equipm ent 1. - a r use by man.

3.3. 1 Materia ls:  Materials used in the t onst ruc lion t-! mockups and

mockup models shall be such t o  achie v e maximum econom y in onst ruction

and maintenance. The structur al envelope i f  the mockup *hall be

const ructed  - ‘I thar.tb it ’ mater  i.a t v it I s t a t  I I - 1, - t a t  ‘.t rengt h and rigidity to

su pport a t t a c t ~~en ts , prevent . t t ~~t o t t  h - - t , at-ad ; - a . - v t t  ;‘r - t t - tlon . The

base of the mockup sh.~l I be suf I - ien t 1-. ci r.’ng - support the ci ru c t care.

1.3 . 2  Pa int inj : Moc kups and t he i r  ass. . iat,’ f n.- ,f, - 1’. shal l he painted

at Least one o l t  o f  paint • colored as pr .-p. - s v f  t o t  the .at t tv.i l ship board

inatalla t Ion.

3.3 . 3 I Jen t i t i~ .at ion : Ilach item - f  equipuent in the mt-a . kup shal l  be

id entified. Where Siz e permi ts , the equIpment mode l sha ll be labeled

wi th m il Itar y designation and the equipment nomencl ature. Component s

may be identifi e d b y a small Ident i fication plate. in addition to  the

iden tif i c a t i o n  spe cified above , each itea of equ ipment shall he assigned

an Ident lI ving number corresponding i t ~ the nansher shown -n the equipment

lis t of th. working drawings. This identifyin g number aha li be disp layed

on the equipmen t component or i~~ediately adjacent to the equipment .

Where practicable , t he ne~~~er shall be of sufficien t size to be vI sib le

in photographs of the mockup.

.
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3.3. -. ~~~~~~~~~~ t ils : equipment functiona l components, parts , and

devices (such as sw i t c h e s. scope tat-es , connector ~acka , meters, and

pushbuttons) shall be shown and labeled as to function on models disp layed

in the mockups. These d r v i c e~ shall be shown by means of the use of

actua l equipments .-r by means ot .at t ixi n g to the mode l photographic

en largement. c r  facsim iles. D e t a i l s  (such as meter divis ions and scope

~.a.e markings ) need not hi. shown .

3 . 1.’, A cc r i i s Ke5j ut reme ntta : The spa ce required t o  full y extend furniture

drawe rs , equi pment chass Is , t~~ngo le compartment doors, or space required

i - a r  maintenance or rep lacement ot •qui pae’nt shall be simulated by

l . a R T . a o m t a a I ~ a I,- ‘.p..~ .- ri.qul ri- tI -n t ! — -  di-. . f  t h. ri. - k,- * ! — . a p  s r i .  a .

A It e a  ~i .a t i - - - ri, .a i t’. t o  a .  - - ar 1 a ch  t I - - . - - a ‘. ‘ - -a. s h-i I 1 ha - - - t~~ i d a - a i’d and

n - c oani’nthi( iou-a. ‘. t i-ar . i i i  .-d - n -, . ‘ v - a  I i t’  ~.AV - t A.

3 , I , t, Fota nd.s t ion’. .cnd ha- i c.. : ~ I ~ t. .1 ar - - ,~~-a .t ut f i. I a• nt tie tail - t

t . - i t id.a t ions , .dt - . k mount’., and  - -~ - ‘ .~~a- i-  t i - n ’ .  i i -  ,- r r e .  t ly dcp ic - t actua l

he ights and c l,• .av - .an, a’s shal l  b. p a t - v i d i d .

1. 1. Furn i l i a c , ’ : M o -  Ktips ot  t ha i .., ham ~~~ - ç  
• .iu.I s imilar func t tonal

items ‘f I a i r a t  f t  ti ra~ cIti l l f - ,  - ,-nst v u - ted with st i ff Ic lent strength to

support personnel.

3 . 3 .M t.i~~~ti,~j~~ Kcq,,uircment~~: Atf ,- - a t . i ta ’  l i ght i ng  f t -a r the inspection of

.i ri. cku p is required .

3. 1. 4 , 1 ‘ - f - . k  ,~pc :  The aock”p operat it’n.al and emergency lighting shall be

install .’al In order to deter-mine the suitab i lit y of operational lighting

. tmdi tions . Edge ligh ting for ac~ u~ l plot ting and display boards shall

be operable. if the actual boards are not installed , their models shall

be lighted as real is t ica l ly  as pos s ible. Where provided , actua l switc hes

and switchboards shall be Internally or externally lighted a. appropriate.

35
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Externally Lighted switches and switchboards (actua l arid models) shall

be ligh ted by means of overhead spotlights. Models of internally l i g hted

swI tch~g and sw itchboards shall be labeled i, i aa - itt.a t . t h at ‘.i. h of such

devices is intern allr li ghted and a at- a l t’ to this •‘ffec t shall be recorded

on the appli cable working drawing . Where possible , the actua l light ing

intended fo r  general and m.a intcnanc e p t a r p t ” . c ’ s  shall t-~ ins talled and

shall be operable. However , the i n~~t . a U.at i.-n - -I general and maintenance

lighting should aa. -t ic lay t f a . ~ - c ’ aac  t rut ion .‘ I t h. ant-kup .

. t -~ t’qCn t .a 1 . -v a : Mt-at- kups shall  bt’ present t’d ‘. - - i nsp•- . t l . - a ‘1 h’  in

opcrat ic tn.s l suit ab il i t v .  Mo. 
~~

-;p rn.~~.’aa a.a t i t tn ’, ~- l  11 5- .- ep t-an sca ra ct by

~cAV ’.~ A .

1,-. . 1 ~~~~~ 1 P ru ’ .tcnt~~ ion : ‘ - -
~~

-, p’. ..~.i iI 3-, - i- n .- s , -n tvd a l  .a p i t . -

I .  he s pc it  a ‘tf h i. ‘sAV~. S A • n - a  rot 1 ~ .1 t St .  • . -u t  r ~ t i - a t  ‘ S 3 a t I l t  i..

3 . . , .~ h,’.I.a 1~

I. • . 1 M . c  k aj- Av .i t 1. - a t - i l ily:  ‘‘. . c ; ’. -d - a - If h, •. - -~i lab l i’ - -r r a a s ’ ; t  I

t ton at on bet .-a re t hi’ ‘ O  p - I - a t  r I .h I pt-v u it ding - -~-- a a .i - t pc~ a - -.3 . a.-

~ ,c& up . a v a  II ab I ‘a i - t v sh.t I I h.’ cu it I t.a I t 1 u - T , - a.- he a ,,- o.- I a . - In the

prt-t fu . l i o n  -3 wo rking d rawings - - r  - - a t -.: ruc t I - -ta .

1. .., . 2  Goc’crnmcnt %t -t i t a t - a t t - : - a : h,- -~~~~r.i . i - i - sha l l t io i ~~ f i .

of a mockup a v a i l a b i l i ty  3. - c pr e’..-aa t it i- -an . ‘. t if i - ‘at ion c t t . a  II al l  o’—

%AVSEA approximat ely three months it- a r scheduling i f - a ,- pr.’~ a-nt..t1. - n , The

availability shall be at such t ime t- - a l l - ’w .apj-art-ctr..a ’.eiv tv .-  additional

months for approval after pre sentation is c . 3 i o f , a ~~,- ii .

3...2.3 ~~~~~~~~~~~~~~~~~~~ Personne l data on the representatives

designated to attend a XAVS EA sponsored mockup presentation wi l l  be

provided by NAVSEA . With in three working days following the completion

of a NAVSF.A sponsored presentation , the contractor shall forward to NAVSF,A

S
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a list ~ t persons at t e n d i ng  the app licable presentation , giving dates

of  attendance , name and co~~and (or company ) of each attendee .

I.-.. I Contract or Provided Services : Where the contract s pe c i f i e s  - 
-

that the mockup shall be presented at the cont ra(’ro. ’’. facility (see 6.1),

the .o v ,t t . a . t , ’ r  shall pr .~’vi.te the inspection part y during NM’SIJ. sponsored

scheduled presentat ions the services as specified below :

.i . have’ . ivat l,h .’ at the mockup si t e personne l technicall y

qual if i e d  t o  .sns~~i- r  ques t ions  on the mockup .

1-a . Have avai l.able ‘it the n.’ch’up s i t e  copies .-i the applicable shi p

sp ec i t t .  .at ton .a:ad f~AVSIA—fu rni ’.)it’d arrangemen t drawings.

c ,  Pro v i de  personne l i. rearrange the mockup as authorized by

\~~~ 
t~3 A -

d. ‘a . . -  - I t t - a l  i f  a , d  ; a - a~~~. ‘ t ; . - I a~~.,l iS h  t o  at- ,, ’, v . - ; — v .  c u i t t a t  ii.- ,

p - - I I a - - ‘t ‘. 0 ’ — tap’. I . I a - -i - f l - c i  ‘ t !  .

Pr o’.- a i t -  c i c r  i • a I a ’.’. ‘.1 - t - - - a 1 or t .ik i n~ t i c - I  c c  :t .  a a np the present a—

t ion at -ad I -
~~

t p a . - ’,’-~ r a t  1 - - . 1  1 ;c -u- - t - - t -  report s as required .

I. Pr - .- . i~- - - o f a ’ a a ’ ;, .- a- - o r  ia I ha v i c i n i ty  ‘ -1  the mockup site.

3...-. Fi na l  A Fj-r o-.- .a l : fl - a kup I in .al a a ’ . p a~t t i.- a a s  shal l  i -a ~~t heduled and

presen ted  .ic ‘.;-a,- i I ic.I in t h i s  s p a -  i f  i c a t  i . ,aa . App roval 3 a mockup

.arrangcmt-nt a.-~ 1 he prt a r a t i g a :  i - f  1- v  ‘c A V t - S A .

l. -. . -a t~Jcu* (- n t a : ton i fa .anE.-’ .:  ~~i t ht n  30 working days f o l l ow ing  the

~omp let ton ot  .a f inal a. - . ~ a a ; -  i t - a s p e c t  i - n , the te nt  a - a t  ton shall upda te

t he mockup I -  - . n f c t t’m t o  the .apprt’ved at  rangement and shall prepare

and forward i. %AV5 LA the following doc e~~entation as specified .

a. A list - f - a l l  spec ifi cation .hanges required by the approved

mockup con igurat ion .

b . A reproducible cat each of the working drawings which were used

to construc t the mockup, updated to show the approved conftgait’ation .

hid ~~~~~~ 
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c .  Photographs of the approved mockup. Ten copies a- a l  each

photograph shall be provided .

~~~ ~~~~~~~~~~~~ S u f f i c i e n t  photograp hs s hal l  be t .,ke’n t a - a  re. ord

all ang les of a mockup. All equipment , equipment components , itema of

urn it ure a- f i x t u r es , ci ruc t ura I inter feren~-ea, , i t t  in. I Ii .at v .1. i. i t  cc

displayed in a mockup shall he v i s i bia ’  w i t h i n  -i -a..’ : - s  mockup photographs .

An attempt ihe-vaild be matl e t o  , -v , a as la ig.- -an area ;aaa poss ib le in i- a la

photograp h In c- rd ea -  t o  l imi t  the nt~~he’ r - I  ph- - a - R i  ap it’. i~ a c . t  . Each

photograph i t -  a.. a ’ at t ’  shs-i Il S ,  cu. 3 i h.i .,! I c a St  the I ‘- ‘ - n t  i f  I - -a :  I on ait~~her

ta vis ibl e ta - a the n.ikcd ey e . - t  , cc an ii Ia ’ ra t .a f I c.’ , 1 a  supe a irpoci’d - at

the ph’tog rap h . ~pa. - . 1 3. - nt  1 : 1 . - a :  i ’ t i  c h a l I  lii c3a. ~~ ;- in ht’ ph~ t - -~ r .~p ba

Or the ;-ata. - t  .g I  t ;-1; Sha I ha’ I i l - a -  ~,- I - I • - - t i f ’ .- i ’ . cp a. . a - -r apaa t atS t - t

p h o t .  gr .a p lv. .i. A l l  ph . a - g r a ph-a - f  p a - f a i l s  c h a t  I be i t’ -  . hr 10 i t . I t - c  a n

at:. with a g!- -s sv j o t s ? , . ‘~~-~ t a :  f v . - ’. ..h.-iI 1 3 - .- i S ian. n. l • - .aa t h , .an -. in. I,. ’.

1-a r S an ha ’. at - - I shall i-ac - - n i g ina ! ’ ., unIt - c c - l ia r- I i - a a f e  a n - g . i t  a~~ a - ’. a r .-
r quired . Neg at l - .- a - ’ - c hi l l  he ‘.! t r p  .~~h a .  p a - . - t a - p  a at i ;ra;, r t ..

-~ by It) inches . 1: a t  all p it  t i . a l , phol -g a ;ap l; . a a ; t l o ’ ~ s ha l l  S - a  st . S - a t o

show equi pment a c’pe -i - .-c , .31  a l a  , and a w l t  - he’a - I .ac ~- p
t - • -a ; -S ; I a j u t

shall hc 1 .c ’-~ I .‘.‘ - sha-’w d i re t  I I on of v i  .~~ , - p .  . . - - v . -rp  ar t mont • t a t -  I 1. - u . S

area , shipyard - n --arr.an t providing ph - i  .-a ga- .aplt i c, r v f -  ‘- c  , and - i - a ! ‘ -  .a~ a-u

In addition, t he ba k - - 3 each prInt sIt u 1 3 - ’ - c I  art - i - - S ~. P F t a  A I’HUTOc.RArH

Ni’T Tf u gE RFUIASED FOR rt gl.I~ .\T l -a’, ’ , The t ’nt a - - a .  3 - - a -  may ret  at  r ut -  pr int

for his fi l e s . PrInt s and negat ives sent hr mail shall he pa~~k a c a - d  f l a t  ‘ -

wi thout folding and shall be p lat ed between heat’s’ t - , r a , I 2 . ! a . i  h- - . ir1, t- -

prevent damage In hantiling .

3.4.7 W o r k i ng  Draw ints : Working drawings required by this ape. 1ff. atlon

shall reflect the d emonstrated op t  imiam arrangement as developed hr th~

S
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mockups and the d imension d.,t.a obtained theretr a~~. Contractor prepared

working drawings shall c t ~~ply w i t h  MIL-D-l000.

1. ’..7 . l  I’nt~,presentat ion : At least  15 working day s  a r i a - a r  t o  a NAVSEA

sponsored moc kup presentat ion , that . con tr aa t .-r shall provide t wo  c o p ies

o f  t hea moc kup d rawings. The drawings shall show plan v iews , and where

re.~ua  red 1 , - a r I .a r i f  c , .- lec- .at Ion c i e a . s of  the ait a u.i I i t int igurat ion as

dis p layed by t he mockup.

I. ...8 Dia posit  it -an of Mockups

3. ..b.  I .‘i.-ackups cia .a ll be re ta ined  a t  the i t - t at  ion where const ruc ted

unti l disp~a s t t  ion is au tho r ized  by %AVS S .A . Such authori zation will be

tssu.’d is ‘.t- .-n is ;- a a t a .  a t - a la- ii 1,- i Ihi- mo, kup has served its usefulness.

. •~~~ a~ ’AI. 1’ A - h I  RAN( I. PROV I c I S Ii~ . s

1 I~ - a c  il-a t ii 3 , - i Inspec t i - - a t

-. .1 . I ( - a t t  r i -  t i  : In i a’ ’ . -a -1  5,.- a-wi sea spec ii ted in the t a ’ n t r .~ t or purcha se

- - i - t a - i , ii,.- c- - n i t . -  i - - i  is re- a ap . -aa ’ a t t--a l,’ i t t  the ç a e a t t -armance . - a !  an inspect ion

t a - a  determine coap l l a a a . i- w i t h  SAV SI- .A furn Ished guidan c e documents , guidance

dr aw i ngs , - - a .app li. a! lea ‘.hip~ ’. ape. if i. .it lain , as appropriate.

5.0 PREPASAT IOt~ FOR DF.I.IVUY

‘a .  I M.- . ~ tp ’. wi II he presented at the l~~t at It -i - a where construc t ed , and no

de l i ve r y  is requ iretl .

.0 SOT FS

h.l Sea u r i f v  i l . i s s t f t , a t i - a n :  Mockups , moc kup drawIngs , and photograp hs

aoa - kaa pc  w i l l  be unclassified ~jnIi’ii ia otherw ise d i rec ted .

9
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TRI ESTE II  BATH? SCAPH -- GONDOLA EQU I PMENT LAYOUT

Objective:

To optimize the arrangement of equi~~ent in the TRIESTE II Bathyscaph

gondola for ease of operation and maintenance.

Resul ts:

Pilot and navigator ~aska and equipment access requir~~ents were

identified . A model of the gondola and equipment to be initalled therein

was cons tructed to develop an equipment arrangamen t that would best

s.atts[y the need s of the pilo t and navigator 1 taking into account constraints

imposed by the ~,-foo t diameter gondola and equipment heights and depths .

See Figure ta- -i .
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DLG-26 BELKN AP CO?-t4IJNICATIONS COMPARTMENTS

Object ive:

To develop a layout for proposed radio equipment in the rad io central

compartments of a DLG—type ship.

Results:

A model of the  radio comeunicat ions spaces and equipment in the

DLG—26 was constructed to study activities , personne l mov~~ en ts, and

potential probl en areas in - the areas of equipment control , opera tion and

main tenance as influenced by the layout of equipment in these spaces. This

information was used to develop an equipment layout of new radio equipment

to avoid or mitigate identitied problems in the present system.

See Figure ~~~~~~
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SSBN-640 CLASS SUBMARINE RADiO ROOM

ObJ~~~Uve:

To develop an arrangement for proposed comeunicat tons equipment

In the rad io room of the 640 Class submarine from the man-machine

inter.ac tlon standpoint .

R esuI t~~:

Two mo-adele of the radio ro~~ and equipments were constructed

f o r  tht ’ presen t and proposed sys t ems to develop an equipment arrange-

ni’nt ?. -r the suite a a t  new equipment . Operator/maintainer interfaces

w ith the equip ment were ident ified and examined to develop a proposed

I .tva t ut  b r  sponsor and user rev iew and evalu ation . The models were

tound to be very useful In presenting arrangement concepts and associ—

ated r.at t a’It.i le t~ spt-an~ a’rs .ind ether interested persons. See

F igures ( :- 3A and L-Th.
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TRIDENT SUBMARINE RADIO ROOM a

Obj,ective:

To provide an effective means of evaluating TRIDENT radio room

equipment arrangements proposed by two competing contractors.

Results: - -

Through the use of three-dimensiona l reduced scale models of the

rad io room and proposed equi pments , sponsors and NOSC systems and engineering

personnel were able t o  quickl y pinpoint advantages and disadvantages of

t he t~~o radio room configur ation proposals. Factors such as work space ,

int~’rferences , f l o w of personnel , .ind acc es s  for maintenance were readily

‘ .‘v,l-: -at cd with the t a t — . ( i i a ~-a a 1 a -  (~~— - .) .

(3
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SSN-b 88 SUBM ARINE RADIO ROOM

‘~~
- t : v -  :

to develop .in equipment confi guration using a mixture of exist in~a

~inii p r - - 1 e’qu i pmt-n t or e~.a se’ a ’ t  opt? r~i I a a v i  and ma in t enance and to

e-n— - au r~ - - a  Je’r lv se ’~~
e i i-a n .  t of f i r s t  .11 l.r t ion of new rad to room equipments.

~e’t~ult ,.

A twta—d imens ional model . - t  r~ic k elevat ions was Used to  develop

pre ’l t i  n a r y .alt t ’ Y t t ~~b t  1 V a - a  a - a r 3 rr ipi~ent lua~ at I a -us and to update same as changes

w.’r.- ide -nt i t  led . This mockup v~as -a iso aise d to docurnent the- configurations

- -n -i pho to  opV iar ,~ in.r - h inc . t hu.s . 1 in! n.It I n~ he need for cont inua 1 changes

t -a -a ‘- I a - a w i  - :~~~t-~

A t h re e — - a t Nra’nsiona! t~~-a te - a I  ~- (  the radio room was used :s,-i tool in

det .-rn I t I  ti~~ i t a -  - s s  U’ It~ 1 - a - c i t  i -us .-a
~~ equipment items as influenced by

l~’ a  ii a b l e -a a - a -  k - a!, - p t  h 3ua ~ t - -a han I -a - . a r v - r ~ r a r e - . Th is  ~ a d e I  wa s subsequent lv

t a s e ’~~ :.-r gui ding - -n st ruct i~-ra . t  .a f u lI --s - a-
~ile eng ineering and operationa l

3-a r- - t a  v pi’ - a th e r.r t jo-t o -art ( Fi~n n r t -a (:— SA and C—5B ) -

A mockup - a - a t  the radi - -a ra --a c at” w.~s then a-onstru cted to obtain a realistic

v i c ai .ali; .it i o n of the  r.-id to  r- - a a - a r c-on! igu ration ,-inai to v.’aiida te and modif y

It ‘ Ta)tTI th a- .‘per:Itor ’c s t i n d p - i n t  in terms a- a l  vi~ ua1 and physica l access

t o  ont ra ’ Is  -i - a d d i sp l a y s . The mocku p components were t hen Installed

in in ca per -at tona l prot ’t vpe  compartment and repl— u-ed wi th actual equipment

.as t hey became av a i la b l e .  In t h in  w ay , progr~~u and project  personnel could

v is ua l ize  the I inal c - - n f i g u r nt  to n pr io r  t a - a  and d u r i ng equi pment installation .

See Figures c—SC Ma! C- S D.
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SUIII4ARINF ~t ) l ’ F .  AND VIBRAT ION MONITOR AND ANALYZER (NVMA )

Ob j a a  t

io t a - s t gu .a L.a v ou of he c e - a n t  ro 1 pane ! of t he NVMA vi th emphasis

01 a ’ a se’ 01 a - f .a t it’ ll —

ita ’sa i  It s:

C o n  t t - - It. ~a and - - I I net I .at -a - a r - a - a were-a simul a ted and backed w ith

a I i~~ t’ I a ‘-~~‘t l  t 3 ’a ’ rr-a.anne’n I iv  at t .ac h I hera to any I ut-at ion on a

. t  a a i  pa if l e’! - In t h is  w a v , a lte rnat  lye layouts were developed and

I an.t t  a - a d t .-a s a’  Ia ’ t t h. ’ pt- a- t’r red arrangement for ease of operation .

‘.- .‘ Fi gure ’s C— bA and C— I- aR .
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TACAJ4() Al KCRAFT

To id e ntit y man—equipment iapt-ratton and workspace prob lems and

t - a v i d  r r a’.. .~mnau’iad~~t ions for ove re -oa f ng t hem in .n phy sical layout a - a t

a t i t ’~~ st i l t  t’ t ’ t  I)rt)p4J51’d 1-qu I pmvnt s -

Resea it  s

A me-ac kup a !  the . t’ unicat tons centr a l spat - a’ ot the TACAJI()

.ai r ~- r - aar t a..- a s  a -a - l a s t  ruc t t’d~ and prob lems v e r a -  ide-nt it led by “walkin g

ha - - r ~:h” .i s a t -nat - n - a -  of .-aqaa ipment e - a pe r . , t  i a - a f l .  A ma lo t - finding was t h .at

t a t - a  vat  ~-h -a. arp ~- r v i  s- a - a -a - u i  d na- at  eli ce- a t I ye I ‘a-a mon It or .at  lv i t irs a I

- - - rar-’ an I - .a I I out. a q a  I pmcnt aipa’r a t , - a r s  due o equ I past-ant sepa rat I (114

i a It i ng I t  -n an in— lin t ’ t O f l  Ii gur.a t i  on a t ta t  pt-a--ax t a f t  v of the

a t I pma’nt o I hi’ -i Ii r it I hu I kht’ .id - A i.- cat~~eraded con! I gurat i can

1 - -v .’ -a a - n a -  th i  s .~nd - t tie’ r v is u a l  -a nd play s I.  a I . aa  a ess problem s

w i t  1-a n.-aw I ~mcnt a5 rIa - yt ’  I ope.~ rat.  1mg t hr ce—el tme’ns I c-ama I sa ale

mode I s . ~a ’ a- a ~ I go a a ’s  IT — A .and (~~ h -

- ___________
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UNITED STATES NAVY - HABiTABILITY STUDIES

Obj ect ive:

To improve the lIving spaces and work environment s of the officers and

~
- a n l i s t e d  personnel aboard Navy ships.

Resu l ts :

Three-dimensional models of berthing quarters were developed for ship

s pa - a c’s in ge-neral and for  the USS SANCTUARY in particular. With these models,

Jf:ae rent -onf igu r a t i - a-a ns of the bunks and lockers were experimented wi t h as a

rtt .ln5 -a~~ increasing privacy , redue- ing traffic flow and noise, and increasing

c - amvt -a n i a ’ n - a e’ ot  .iL’ a~ (’ S 5  to  lockers and stowage areas.

rv. -a -d i r te ns i..-an~il models a - a t  berthing quarters were used to assess the

pr ele- ren -acs of ~ .avy enl isted men for different room configuration s.

~;xp~’a - a im~’u t - aa I arrangements cat bunks Indicated tha t grea ter f l ex i b i l ity

of design and i n a - r e - a a s a - .t p riv .n a - v  e -a ’iil d he achieved if the orientation of the

bunks a n r i d  be , l l t e r e ’a ! , s p e a I f  Ia . a l lv , if .i thwa rtshlp as well  as longitudinal

bt ’r~ hing ..-ocn l d  be employed . A separate study on the effects of athwartship

‘t1cf l t~it I a ’flS assembled sufficie n t evidence to alter the policy of BUMED and

N AVS E C to permit a mixture of berthing orient.-at ions to be employed . See

Figur e’ (— H.

Add it i a -a n .a L l s . t h  cae~~dimcosien,* l models a t  recreat iona l area s and couches ,

- t r a i t s , .-tc . , were developed t o  experiment with different color combinations ,

l ight 5,-cara t-aS rand level s (incandescent car fluorescent ; panel— or spot—lights),

w ,ali treatments (p l a in co lo r , acc ent wa l ls , wood g r a in pane l ing , etc.).

I’taa -tographs -a1 differen t treatments were taken and used to asse ss the

pr efe re rn -ae c a l Navy enl isted men for habitability arrangements.
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WLR- 8 ECM CONTROL PANEL

Obj~çt ive :

To develop a console and control/display panel arrangement to facilitate

operator contro l and operat ion of the system.

Results:

A mockup of the console front panels and proposed controls, displays and

indica tors was constructed to develop an effective layout of these items .

All panel components were constructed so as to be readily relocated to any

locat ions on the panels. A desi gn was developed by project personnel and

coements obt -ai ined f rom operational personnel. Modifications to the layou t were

then made and a recoemended design was submitted to the sponsor. See

~ igur -s C—9A and C—98.
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SL Q—3 1 AND SLQ—32 EW CONSOLES

- ObJ~ c t i ve :

To compare the operational utility of two consoles and display conceots

- for LW systems developed by two compe t ing contractors .

- Results :

Two moc kups of the proposed conøoles were constructed includ ing simulation

- a 1  d i sp lay format sequencing using 3 5mm slide projectors. Comparative

c’val uat Ions were then made and used to brief Navy personnel on the

- oper ator ’s role in the systems as w e l l  as to femil iarize Navy Training Plan

- C4 ,nferenc e personnel with c r - a nsi- a l e operationa l concepts. Available docementa—

lion -~auld not h -ave pr ovided this typo of information. See Figure C—lO.
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ADVANCED COMMAND AND CONTROL TESTRED

Obj e c C I v a’

To provide design consultat ion Sand develop a set of approved

spec i f icat ions t i - a x - a  the man/machine i n t e r fac e  modular components in

t he Experimental Command Center ( ECC) of the Advanced Command and

Contro l Ta’st be-d (A CCA T ) .

Results:

A model of the four sImulatt’t command areas were constructed

and spec i t  i - a a t  ions for the reconmi-oded equi pment and arrangement were

deve loped .

In the per’ o rnuince of th is  t ask , design review meetin gs were

held w ith ACCAT personnel and funa - a t i r-nal and posi t iona l evaluations

- a t the displ ay console work st ation configurations and areas we re

ae-acomp lish e’d. See Fig ure C— l i .
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MINI .  (o 1 N1 I:RXEAsL’R}:s VESSE L (MCV ) — VE H ICLE MAINTENANCE C P ~~ARThENT

Oh
,,~t’ t ive: -

10 develo p an arrang&m’nt ~f faa - f  l i t l e s  and equi pmen t in the vehic le

ch~~- k - u t  and maintenanc e art’ .t of the MCV to f a c i l i ta t e  accompl istusent of

th,’~- at ’  a t  i v it  1 - s .

Rt-su l s

A l t e r na t i v e  arrangem ents -at equi pment and fa cilities were developed and

‘.‘ i lu.a t ed using a thra-ac— dim en sional model. A preferred arrangement was

Icc t t’ aJ t rk t s ’ihir t ed ca t ht sp -ansor in he form of photographs of the

(‘ a~~ p a f l V 1 i )~ a t  i a - t r a i t -a for th e  ra -a omma’nd ej  i- - a -n t  x g u r r t  Ion

t I ,~~~a r , - (—I. ).
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M I N I O t N F F P J - t t . A S t ’ R t~ -a v t s s i :i -  (MCV ) - MA I NTENANCE AND DECK AREA S

OiJ.!~~ive :

~ ro vid . .  a work ing me,.je• l t o  determine the most effective location

‘~ t ! r a - a  i -atrnte- rmeasures equi pment and .issa’ -iated handling devices .

rh- tr In i- . to r r e n t  lv being used at NAVS F( PMS— iOU t i - a  study and

~-a h I It’ 1 auxrc  t a anil ri- i s - a v t ’ r v a -  t lv t c , i es - Sea-a Figure’ s C—i 3A and

- I
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USHC AN/TP S- t~ - PORTABLE SURVEILLANCE RADAR SYSTEM

Ub,~t’ t i v ~- :

Min imize noise and provide air &- onditio nlng for equipment shelters

~ it tr - ’ - a a t  . a l t - r i n g  t h a ’ i n t e g r i ty  -ai~ the  shelter , eg . no drilling o~ holes.

Kt ’s ta ii a:

Models ca t the s he l t e r s  .ind - a i r  condi t ioning units and du c tin g were

c - a r - -a x r i -  ted i - a -a d t - t a ’rr~ inn best do t r a - u t  ing method a-’i th in constraints

~-~~-a - -s , - -a I 1-v p h v s t — a I  i n t , ’ r l c r a - a r x -  a- s  ~- t  .and between the she l te rs .  The

- - ku ; wa ~a .a 1 ‘a i..~~.! - - a- r  It  v t a- ae 1 ~. - I t 1* ’ inst  a I b a t  i a - a n  and to  provide

I~~’ -a a pcant a - r ~~t It a r.ap d i a - a ~ f l ’a  ca t v ts ia . a l izing the three—dimensiona l aspects

- t  th a- ; - a r - a - p- a -a a ’ a I 1 a , i  - in ~ - a! - I i t  I - -n t ø  d o - a t a- - a - a i l i n g  ree -oimnendation , i t  was

- a I ‘ a - a - a  recommended ~i .a n- a — i  st ab.tt a r ’- a - a t  t-~~a r  a - a r l i la h.- Inst  .,l led in cer ta in

1 -a -a - a t  I - n’. t I j~ a r T  a -a — I — -

-
-‘-a -

- - -— -a-



- - — -- --- -- - —--- ----—------ -- - - 
_ _ _

-
- 

-

-a. I”

~~~~~~~~~~~~~~ 
‘
~ 

-

Figures (‘-ISA and C— ISB . ~M — d i r e c t  - a x i r  support e-ent ral models.
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USM C - DIRECT AIR SUPPORT CENTRAL (DA SC)

O~~~ c t i ve :

-ro iden tif y problem areas in equipment/shelter/personnel design and

interact ions and recommend a shelter reconfigurat ion to overcome these problems.

In , tddi tion , docoment ex is t ing  operating procedures in norma l and deg r aded

~~~~~~~~~~~ Ifld devise a simulation control shelter.

Re~ ul t a

l)ASC operations were viewed and vide o—taped and interviews were conducted

t.’ i t h caper . rt o rs and maintenance pt-raonnvl.  Problem areas were identified and

photogra phed .ut~ or video—taped . A video-tape report was made to identify the

svs t -n components and opcrations a to descr ibe  each of the operator responsi—

hi l i t i c s /ac - t iv l t i es  and to demonstrate problems with operating/maintaining the

equipment a n I  S t A t  iS t - a i r~~s. A h - a a r - a ! — - a e p v  re-po rt  containing an outline tex t ,

phot -g r i p hs . and line ’—dra w t ngs was developed to  accompany the video—report.

rhr i - t - — -ai i-~c - a nsi x t - a x l  models -a -I the exi s t ing s t - a t - a l t e r s  and equipment were

-a - - a n- - a t ructe d to represent the presen t ca rnf lg urat  ion. Mockups of two standard

t~x 8x .~(’ she l te rs  w i t h  removable side w a l l s  were then made to represent the

pr oposed new housing -a~ ra1 dup l i ca te  copies of the exiaing equipment were made

:~ -r insta l la t i o n  In the ne-v houitng. ‘at-v configurations for the DASC to be

- - a nta ined in t w a -  shelters were then developed .

.~ three-d imensional model a - a r  a stand .-a r ai shelter and of cosponeit equipment

was devel oped fo r  a proposed simu la t ion con t rol  center. See Fig ures

(‘-l SA and C—ISB .

N
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1SM( — KNEU -a1Nt TRAILER MOUNT ASSEMBI.Y

Objyctive:

To pr ovide a veh icle to demonstrate ti -ac concept of a kneeling

t r a i l e r  mount asxae mblv for lowering and ra isIng a shelter onto a

I rai  icr .

A model ca l .a kna- i ’  I tug t r.i I l a - a - moun t ,issembly was cons t ruc t ed

, a - -a carding it’ blu eprint span 1 1 a  -at aOl ’a. The- bogie assemblies on the

I t  or we re -a ~ - a - a n s i  raw I a d  SiR h t I - a - a - a t  they a a u l d  be moved to rw ard  and

b a -a kh- -ai rd .and the t.i i l g.it t w a s  .ir t i a - u lat ~- d s - - a  t ha t  it a a ’ul d be used

i - a- .1 ramp , - a sa i t , -a -a r -i re-St a -- al  t n t  I or the ~1~t-a bie r. The reduced—

~ .i I.- ma -d e l  w.us u~ cd to demonsi rate the- lunci itan ing of the kneel ing

t r . a t I a - r n a - a u n t  .assemblv .  S na ’ a & g~~~~
. - - - C — I ~-aA~ i — I h B , i — l h C  and U— Ih D.
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NATIONAl -a MILITARY COPOIAND CENTER - PENTAGON

EMERGENCY ACTION CON SOLE

Obja-e t1_v!:

Ta -a aIe’ ve ’bop .-~n in tegra ted Emergency Act ion and Co~~unics t ions O f f i c e r s

c~~-1r sa - a j a ’ and c - a - a n t  r o I — d i ~~p lav Ia~- c a a a t  w h i c h  incorporates proposed new co nsole

equi pment a Ompoflentit .

~te’4ul l Is

.A ma ic ku p ca ’ -a Ia t t.’~~a it nd c a - a nsole was deve loped taking into consideration

the -a - a ;’a- r u t r ’ nt-a- a d- -a IflJ p F ’ ~ OS. ai new equip ments - At terna t ive layouts and

ar r lnga -e-a ut’ni - ca t  - - a n t  i -  s -a dl spl.tvs , 1mb t at  ‘a - a~ and other components were

a ! c a -a I - -pod .in 1 o v a  I - au - a t a-ad - Oi-r t h-a ’ basis of t h~ sc c-v-il ua t ions a rec-o ended

c - - a r  R - a, t - ut  n t~~~ i t tin -a ~~1a .m e! a~~i I t”iiia’aunt a , I  a cam painent -‘ was deve l —

-pa - a d  I F i g a r a -  I —  I

79
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NAT IONAL MILITAR Y CO**IAND CENTER - PENTAGON

F.MERC~~4CY ACTION ROOM (EAR)

o b j ec t  Lvi ’

Ta ’ dove -I “ a plan that w i l l  permit or - a~ IV in troduct ion of new equip-

me nt s  t n t - - t he N9CC Emergency A c t i on  Room without disrupting day—to—day

operat i ons .

Resul t s

Two- .anu-ai t~t r a - a - - d i r ~e - n , L - a - a ra - au l models  i t  present and proposed equi pments

-an d the FAR Wp r u - a - - n- a - a t ruct  oil . The a X I R I  ing l a v c - a u t  of equipment in the room

was a’ri~ igure -a d on t i  na - a ck up  ind a recowaended sequence of removal and

Inst a l l  - a ?  ion - a - a t  o - a ; au I prie’nt a w a s  elevc’ loped t o 3c c oramodat e proposed new

e’;ii I pment - Th i- a; se I ne- a n - a c w.as then vi dc-ant a pe -a d on the mockup to effectively

co~~~uni C a~ a’ the ro-a-a -a -a~~ra - a n - tc- a i su - ’ ;ue’nce i - a -a DCA sponsors . St - a ’ Figure C— 18.
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A I - aI! R NAFI. N M ! i .A !. ~ t i flA ky ( t M M AN P - a l 
~~~~

I l Ve- a

T ‘i  Idi re’ a - a ’m~~ n Lat i a -os f-a - a r ln~- a T  -a - - .- a u n~ a r;l t ion s ~i5SOC j u 1  ed w i th

~ a n a r a t  in .’ and - i t t  I r ra ~ I a~ u f l l  Iu.- :. u i  hv r ‘ -au -a m - a l  onei ipne-an t

irr illi’CflU !i t and t i u  - - pur ;a t  iri~ e - r r v l  r ‘ t i ~ ta r i t

P~e - a 5 a i  I t s :

Col ia ~~t i’d .an -a ’ a n -  -a l v .’a’d d~a t  1 a l l  ‘~~a l  a t  b u s , environment , room l-aiv - a a ut

a!rd e’qtI ( pme-a Itt - a - a rt a! ~~~a~ ~-n t s at I to  S It  - A n dcl  - a 1  I Ire- ANM( C was consi a-ue~ ted

.mnd , a n - a a l v . -a a - a d  t o  - a ! a v c l - a p  - a r - - - -an ’ dea l  t ~~~~~~~~~~ i a ~u r i t  i - a n  on Ito - a h .isls of

- - a r  - t a !  in - a t  I - a i i , t  - - t 1f lt t a a t I n - a  ( I l~~ u i a —  — I - a 4 -~e a i i a i

- -

I
81

~~~~— - --—~~~ -—--—-- - —.——-—  .~~~~~ _~~~~~~~
_. -a~~~ q - _~~~~~~~~~ . - -a~~~



-a- ~~ j*L~~~ ~~~~~ dJ T~~T . ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 
— 

~~~~~~~~ 
- - - - -  -

~~
----- - - - - -

~ 
-

~~~ 
- -

~~~~
- -

_ _ _ _ _ _  

-

_ _ _ _  

~~~~~~~~~~~~~~ 
- 

-

- ~-\ -~ 
— I c - a - a - ’ - — - -a ~~-a - - a t - a r  1 - a n .

Ft gu n ’  a — _ I — M a - a - a t ’- I - f N’-~ 
-a c a l !~ -\ - - a fl - -



p-a- ,~~. ~~~~~~ 
- - - 

~~~~~~~~~~~~~~~~~~~~ —-a- —~~~~~~~~~~~~~ -= -- -~~~ --~~ ~ —~~=---- -- —-- -a-a’—. ---=

NAIIO %A1-a Mll ,IIARY (‘&~-aQ4~-a-aND CENTER - PEN1ACON

RK’- a N i AC I ioN (:ENTER

!-aJ e I I y e -a

I -a -a pr - vi -a la - a  -u t’ a te ’ . - I gne-d work s I at lam ~nd equ ipmen t I- ~yaout in the CAC

1 ca - a ;
~ 

t I ml -a’e i - a p -z -a l t  n5 -

I~e-a5L it  ~

On t ha’ i- a . a s i ’ -a - -a -a h s a - a rv a I i - a - a i l s  -and dat - a m a i r  (A t  a- pa - l .a t Ions , models of

a p - a - a.s lb  i t ’ a.-a - a t  i s t a t  i - l i  . - a o l  I ~‘uI a t  ~~‘t1s wa-r e ’ -ale- signed , cans( ruced and

--at ’nt ii - t he’ u- -a t t t ~,: ~a~~ ’ n- a ‘.-a r t a - a  r a OzI5e’i~ t s ana ! a - v - a a  h i_ ut  1 a ! t . Fob lowing

~;.-su ’  ~~VJ I u - a u t a - a n s  - u u 1 l — ~~-a a le  -a
~ e - a l  ‘ t a  1 c a t  t ha- a pre - t  l e t  i a- a d  ~a~~tk stat be - a n

-a ~ - - a u a f  igur- it  ~- a- a n ‘. - a a ’. - a t a -a t ,~~t a - a d .o- a r - at - I t  uo t a - - at  I a - a  .Ia i cat ~-a il - aat c-a new equipment s

an-a l ii’ -a - a ! t ’ . - !  d - a i t e  - t h a t r - ’ o ’ t t t  -a , - a a - a a - a F t t ~i a r a - s  t — _ OA and C— 2O ~~.

\ a- i ’d i~~ 
—  a Ia - a  moe - • u- a - .n \t .~ i~~~ ~~~~~~ a l  la - - a t  a - a ; t I pn a-an t w ;u S - a ni~ i rue t c-ad

a S  . 1 - a - - I ‘ - a . -a . a  t ’ ~ T e ’ a ’  t a : 1 a-T! . nl 1 0 - a  tm!ie-at)aj~~~. 1l5 a t

0 - i  ;‘~~ 
- I In I -a -a~ & I - a : - ! a -  1 - - 1 -

MS
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in t h i -  “u - -a -

Pt  gtare ( — .~ lÀ, Mau ,io I au hi- -a tt - Ft gore C— . ~ - Prot ot ~-pe mockup of

I me-nded [IIS1 we--ark t a t  i - a - i t  • r tn t r o r r a ted  1)1k) won -a sI at ion ,
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NAT I ONAl. ~~ILITAJIY Ce-e~~AN!) CEN1ER -

P(’IY OFFIC ER Ii)D~ ) AND ASSISTAN T T)DO WOR}. STAT IONS

-a t I vi-

10 di-vt - L~ p S c a - al - a t igurat I- a -n mn-al e-qulpm e•nt arrang~~~ent of the work

- ; t - a i t  I -a irs in. luding new equipme nts  for e- . lSe o t  operations .

-a - v a - I  .m I .a It i- rn -a l t  i- a. - a - ca nt  I F: u t - a t t  ions - a - a t t he- a work at at I ems were developed

a n - f  c - a - a flSItu tc’d i t t  r a - d t , - a  f 5  I l a  f - a t i ~ t O t  lo~~inp i n te rv iews w i t h  var ious

~~~~~-a ar id A1)DO,. - a a xrd an a n - amlvs i s -a - f I e1 r r e - i:u lre m e nt s .  The preferred itot- t-a

-- a t  i t  i - - a r - a  w .  a r - a 0 0 5 1  r u 1  a - a t  1 a  —- , a l a -  a n t  ~~~~- i pa- f to the Pent mgi- a n for user

a v - a i iti.i t Ion. Sa -a a Ph ,-: i - a - ’ . (
-a -a LA ~in- a! &~~~~~~ 3M.

‘ ‘
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Figure (.‘ ‘A  Tv- a - t i — a :t - t t a b  a 
‘ (~~

- _ SIt - Three — -a-al ime- anatc u nal

model - a t  t a - a  - “~~
‘- . -~~~ -a - p a r — r’ c a t a  I of i-a c-aco~~ ended iFi opera

at ions i- -a - ‘—  I - u - - ‘ 1  - t I - r i - a-a room layout  -
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NAT tONAL MIL l TARY COMMAND CENTER - PENTAGON

JOINT RECONNAISSANCE CENTE R OPERATiONS ROON

Objective:

To develop a recomended rearrangement of the JRC Operations Room

equipment to provide better physical and visual access to equipments

and contro ls and display s -a

Results:

two— and three—d imensional models of the present Operations Room and

equipments were construc ted to identify man—machine interaction probl~~

areas together with operating personnel. Rearrang~~ ent alternatives

were then developed and a preferre d configuration was reco~~ ertded .

See’ Ei t~ures c— _h., (‘
~~~~ A anal (~~ I-1 ,
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JOINT RECONNAISSANCE CENTER (JRC)

WATCH OFFICER ’S CONSOLE

&) hJy~~t iv t :

~~ design a .IRC ~ ate’h o tu i cer ’s console confi guration and

c 0111 no 1 panel o impro ve coumun Ic at tons ca pab i l i t y  at this work

stat Ion .

Itt -s u i t s :

Man— equipment interat-t ion problems and possible solut ions

wormy de -ate’r mtne d join t ly by NOSC and operation al personnel. Reduced—

5 .111* ~tu c kups cu t - aulte rna t ire • out igurat tons for the console were

then devclopt-d .and e’v.u llLmte’d by w~m t e h  ot!li- acrs and the preferred

a a- air I igura t ion w~ s st- a l ccl eel . A I u l l— s e  a le  moe- kup of this con ft gura—

t t a - a r- a was c unstrtm * t c-d t a u r furthe r evaluation as well as to develop

.i . i a s t ~~ n l o t  t~ i n - a - a - a h- -a — i - a t  ro l  p-a-inc I - 5’ - ’ -  t gore s C—76A and C—?68 -a

-a 
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SURVIVABL E C0 *4AND CENTER

Obj ec t i ve:

To develop an arrangement of equipment and facIlitie, to optimi ze

interactions between personnel and personnel and equipmen t during Center

operations -

Resul ts:

Potential man—machine interaction problesim areas for a proposed Center

a oUt 1 gaur. * t ion were ident i f ted using - a m I !.‘ -~ so - a l  Ic model i-al the Center

(Figure c— ~~l).
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FC— 1 15 AIRSOL’F COf-aNAND POSTS

O~ j ec t i ve:

To evaluate and deve lcap -e l te r n at i ve  arrangements of equipment in the

radi o compartments of t he-a EC-l35 Airborne C~~ nand Posts,

• aesults :

M-aada- l s t I  four l- aC l35 -au r~~rat t -a-aon ftg ur atto ns were constructed to 
a

develop and study aI t -rn ,ute la - a o - aa a- ions of exist ing m d  pr oposed new equip—

ne-ants in the radio compartme- ants. ~“ pa - r r s - a - a r s  ~ina I 05cr representatives from th e - a

~ Isu~ .irrd OCA LA part iclpati -a -ai in -i I t~ rn L i i  I nt or.  ti~~ngt -a meet Ing -a-u NOSC

t o  - aa ce -a oitipl tsh  the iha - aVa- a using t he  -ia -a i ups -ama s tudy veh ic les,  The-a working

sess ions we’re :l - at c-a -a - a t  i ; - a e d -a -t  the ht - : ra ’  f it - ‘I ot her in crest c-at personnel

wha -a did u - a - a - a t .attend the ‘t~- . - a I i ’ r Cl  ~- a a - a a F i a z - ; r a - a — , i-a~ - \ rikade- a I -a~~ t he

P — I I S - a  a t  - r .a I I -a -a -an i -a 1 1 I -a i ~ - aa -* I ; - a ; ’ . - -aI t a a  t I -a -a P s
- a - a  -a a- el - a . - r a t  aid —

I 1 t r-ae i i  - a : a Z  -
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INTEGRATED RECORD 1~MA 5 STFM (IRDS) FOR WWMC S EC- 135 AIRCRAFT

- a (  lvi’:

to alO erm i n - a  - a - n t  iraurn ~. - a r k  stat i -on and .‘a:u i ptnen I I rout panel -a - aomp onen I

- a t  i - a - us 1 - a r  t hey IRD S oPe- t - aatO! -a ’ -a -a a ) f l t  io t o oa ns o l e

R.- seu l~~s :

A noc kup a t  ht~ I RDS w a s constructed t -
~ ir-a u l ~it e’ a proposed conso le and

i :rst a l l  ‘d .~~~~ i I plia :t 1 i - a  IS Un I - ta t  I -a r s  equ I ptnen t c a - a nt r o l panels , ke~-ab - a t a ri!

J i - a p l i v  un i t s , :~r i:r t - a r c - t o - a  An a l t - a - m at  iv a  -a tnao le da - s ig n  proposal was

a -a v. - a l - a -a~~e -a d t h r - a n :h  a~ - a I I r - a a l v s~~c Ite- r - a I t - a r S  ‘ -a re- t -ds -a hit l i- S  and f requency a l

ns~-a of  V - i a- IonS -a n - a ue ’ I t t  a and - a a - a  .-as~ i b i  1 i tv requtrc~’ri-ant s to -a ot’riunlcat ions 

t I  r - a - a a n -at  d isp Lavc . Ph- a - a t  -a -a a z r : u n h s  ol fr -a rnt p anels were attac 1re -ad

lI t t a - I - -a - ut -uH ,-a ~
t , - a t  i uI  ~~~~~~~~~~ 1 1 - 1: - a  I I~ha I t ’ S  I - q u i t  k i r  aft~- a e- a l - a - a t ’  t ifl i ev a l u - a i t e

-ai ’ I.- a I~ at i - a , -a f r  -n~ ~‘ a -~e! c -a -a nt t c - i t it ~~~ --a , f a -  a, -a
~~~

-a t e d  c - a -a n u l g - a i r - a a t  IOfl  was

1 -a~ r ~~-a -a . -a t 1a~~~l-a i1iO1t t t h - a  p r - a - p - a -a - a te - a d r t - a -a o n f t g u r - a-aa~ ton , See Figures
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Ft~ urc C-30A . Mod~ 1 of ~‘-4A NEACP b attle staff area .

1

Figure C-3O~ . Model ~f E-4A NF~ACP radio control coapartmentu.
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E-4A NATIONAL EMERCE?~CY A IRB ORN E CO~~1AND POST (NEACP )

O~jectiv .:

To identify problems in the generation of FAMs and make reco~~andations

fcr improving operations through equipment proposals and locations.

Results:

An NOSC study team obtained data during an airborne operations exercise.

These data were analyzed in conjunction with models of the radio and battle

staff comoartments to qtudv the oersonne l action . nn~ nove~ent. In generating

EAM~ and to investIgate .ultern ;~Uve lt’c.itions (~f proposed terminals to expedi—

tlouslv ~enerette ani verif y these EAZIs . St~e F~~gureK C— 3OA and C—~OB.
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Figure C-HA. Moc kup ot  portable lif e support stretcher.

1 1 i ’ ’ 1

Figure C—31$. Inglneerlng prototype of portable life support stretcher.
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PORTABLE LIFE SUPPORT STRETCHER

Objective:

• To design a portable life support stretcher that would sat isfy the need

for p roviding continuous , uninterrupted casualty care and monito ring during

the t ransporta tion phase of 11.devac operations. The unit had to be compatible

with m i l i tary ground vehicles , surface ships and rotary or fixed—wing aircraft

usod for patient transport .

Results:

A mockup of a stretcher design was constructed and alternative location s

and arrangements of medical equ ipment and supplies contained within the

stretche r were studied to develop a functional arrangement for these items.

Pre l iminary evaluations were made In terms of compatibility with military

ground vehicles and aircraft. These evaluations led to the construction of

an engineering prototype for more detailed evaluations. See Figures

C—31A and C-31B.
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Figure C—32. Prototype mockup of remote
medical diagnosis system.
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RD~DTE MEDICAL DIAGNOSIS SYST~ I (RMDS)

Objective:

To develop specifications for a slow scan video system for the Navy for

ship— to-shore transmission of emergency medical consultations.

Results:

A mockup of an ~(DS equipment arrangement concept was conStructed to

determine how best to arrange the system and locate various components. The

initial concept was modified to acco odate various require.ents and

restraints leading to the development of specifications for the system

(Figure C—32).
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Figure C— flA. 1:48 scale model of COTS system.

I
1’

4 ,

I
~~~~~~~~~~~i~~~~Figure C-33B. Actual COTS system.
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CEL — CONTAINER OFF-LOADiNG AND TRANSFER SYSTF~1 (COTS)

Objective:

To develop sequences of pier construction activities to reduce

the time for pier construction and to more efficiently uttitse

personnel and equipment.

Results:

Models of pier causeway sections , components and equipment

including operating personnel were constructed to provide a tool

for simulating pier construction sequences. An optimum sequence

was then developed, implemented and verified during actua l pier

construction. A 402 reduction in pier construction t ime and a

302 reduction in personnel requirements was reaii!ed using the

recosmended lob assignments , construction sequences and procedures

developed through studies performed on the model. The mockup was

also used for training Navy Construction Battalion (Cl) pier

construction personnel, primarily in terms of what and when tasks

had to be performed and who was to perform them. Individual task

t ime data were collected on site using video recording techniques (Fig-

ures C-33A and C-33B).
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‘ C0NTAI NE~ OFT-LOADING AND TRANSFER SYSTFII (COTS) -

I HYDRAULIC JACK - CIVIL ENCINEEP.INC LABORATORY (CEL)

0bJ~ ct ive:

To develop recomeendat ions for improvement in the design of the COTS

hydraulic Jack power control unit I or more effective set-up and operation.

Re sul t s :

A mockup of the power contro l unit front panel was constructed including

simulated cont rols and indicators which were attached to a sheet metal panel

with magnetic tape. Alternative arrangements of these components were

developed and evaluated to determine a preferred arrangement. In tiarticular ,

it w.~s recoemended that diesel engine indicators and contro ls located on the

side of the console be relocated to the front panel for rapid viewing and

c’per~~ ton , respectively . Also recc~~ ended were functional groupings of

related co nt ro ls  and Indicaturs , shape coding of ~ack lift and hold valve

contro l lever. , and recessing of hydraulic conuect ions to minimize damage

potent ia l .  Sec Figures C— 34A and C— 3 4 8 .
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! CEL CONTAINER AND OFF-LOAD I NG AND TRANSPO~~ SYST~~ (COTS)

- 

CAUSEWAy SECT I ONS

Obj~ct tv e :

To provide ~i means of effectively presenting concept, and features of

causewa Y sect ion designs.

Results:

Three-di~sensional models of proposed causeway section designs were

constructed . A high degree of realism was provided in the model to

i l lustrate function~ l aspects of side — and end-connector des1~ n features .

The models were shipped to  the sponsor for evaluations and presentations.

See Figures C— 3~A ond C—3~R.

* 

109


