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THE HABitABILlTY PROGRAM FOR SUDMAR lNES , 

Al RSHlPS AND CERTA IN OTHER LONG DURA ":~ ION MILITARY. T ASK UNITS; 

PRINCIPLES OF ANALYSIS 

It was ton years ago this June that the (now) Human Engineering 

Branch of Medical Re s earch· Laboratory began a ■yetematl .:: analy1l1 of 

the effects which htgh mechanization and long duration missions would 

be expected to have upon human factors ln military operatlona. The 

principles which were tbenformutated. dlsaernlnated, and put lnto practice 

on aubmarlne1, have 1lnce been applled eucce11fully to a wlde •edety 
of military unlts, both 1tatlc and mobllo. 

1. The purpose of habltablllty programs h, ln general, to increase 

the efficiency of the poraonnel. Specifically: 

(,-) To increase the general physlcal and mental well-being of the 

personnel by provldin& physical arrangements which enable them to sleep 

reatfully, eat with aathfactlon, work wlthconfldence and relo.x wlth ea1e. 

(' ) To promote a state of mind which causes the personnel to an­

ticipate a return to cruise duty with agreeableness or wltb pleaaure. 

(9) To minimize, as far as conslatent with operational efficiency, 

decidsd differences between the habits and customs e1tabllahed by fifteen 

to twenty years of American homo life and tho living condltiona aboard 

a ■hip. 

(-) To increase the 1atiafactlon of each indlvldual with bla own 

work and stimulate pride ln his particular ahlp. 1 

-----~-------------
2:. The above objectives are accomplished not only by actually design­

ing and installing improved living conditions, but by properly planning 

organizatiom1l relatlon■hips. 

(o) Publlclty. Service personnel, their friend■ and fomllles, must 

be kept aware of the fact that there ls a continuing habitability program, 

that staffs of men are actively planning thing• for their benellt, thnt ad­

vantage ls being taken of the experiences of other Services and that the 

living and working conditions are superior to those provided ln prlvllte 

indu■try. 

(b) Partlclpatlon of the crew■, officers and enllsted men. Advice 

should be sought from the "old timers". As soon a a the first per aonnel 
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are a111igned to a ship they should bo brought nto consultation. Thls phase 
of the work may or may not actually produce worthwhile suggestions, but 
i will result In bette r "customer ncccptnnce 1 

• of the final product. Actu­
ally, 9ome of the baAt, r:.1oet uaeful nnd easily accompliohed idoa•• will 
come from the er wmcn. Exe Jlont ideas can bo ob~ined by inap cting 
the "jerry rigs•• found on operating nits. 

(c) Invite m a nufacturers to try to produce material to me t re­
quirem3nh. Take t\dvan ge o! their "knc,w-how .. in their sp cla.lfields, 
of their init~ative,frcedom of e.c tion nd willingness to make speculative 
investment in ldeoa. 

(d) Avoid "freezing" specifications. The program must be elastic 
to permit the trial of new items, new materials and new arrangements 
on eubsoquent. ahipo. 

----------------­' 
3.0. Gonere.l Principles: - Personnel, 

(a) Pe1·mit es much privacy for the ln.divldmi.l a, possible (nt t.he 
toilet, while sleeping: end there are t:.mes whon a man "jt~st wonts to be 
alone''). 

{b) Give each ndivldual as much personal spac4? ns possible (own 
bunk or bedding, own locker, ~wn clotbt1s bag, own drawer for toilot a~tl­
clea), 

(c) O!fer opportunity for fr.,edom of movement - to "stretch the 
legs", wandor arcund, _perform aimplo exercises, get fresh air, watch 
the sea and Rky and wenthor. 

(d) Provide variety. Monotony la the arch-!oe of long-duratlor. 
mlllta:-y ta.,ka. Lighting changes should be periodic on a watch or . diurnal 
cycle, with opportunity for lndh•ldual modlf!catlon. (This requires at 
least two types of lighting - such as local and overhead - for living com­
partments). "Place variety" ls obtained by color and design differences 
between compnrtments. Provision con be made for changing furniture, 
curtains, pictures, etc., (called 11dreaeh1g" in the theatre) to provide 
vnrlety withlncompartmente. Some varioty of activity will automatically 
be furnished by work achedules but will be augmented by inventive leader• 
ship o! the officer,. 
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(o) ..,jur.ed interierencn with vensory reception. This meo.ns o. 

low level of noise, vibration, odors, bad tastes and gla:-lng llgMs. 

(f) lv1aintain touch with the nows of tho world . 

J,l. Ceneral Principlos: - Material , The over-all objectiva h not the 

salvage of a few feet of space but the elimination of mo.n hours ond job 

positions, and, th(.trefore, the reduction in number of personnel c.board. 

The ellmination of one man from the c rew does not s ave merely the few 

cubic feet his body occupies , but re leases the space of his bunk, lockt,re, 

place at table, food ,in refrigerator and the physical equipmontfor servic­

ing hls other needs. 

The following four principles are self-evident, but a systematic 

survey which employs these criteria will pay dividends: 

(a) Miniaturize: - can anything be made smaller? or lighter? or 

slmplez· ? 

{b) Eliminate: - can we get along without it? - or, can one thing 

be used for two purposes so the other can be removed? Can one space 

be used for two purposes now served by two epaces? 

(c) Compact: • can the availoblo cubic footage be reorganized to 

obtain more actual working and living space? Alm for compactness. Plan 

fo1·m-fitting units. (Specific design to anthropological and psychophysical 

measures ls the special problem for tho Human Engineer). 

(d) Choose materials: - for durnbillty, simplicity of upkeep, com­

fort and appearance •. 

----------------
4. Lighting, Poor Ughtlng not only increases fatigue and decrease• 

efficiency (leading to errors and substandard performance), but becomes 

the whipping boy for other causes for discontent . 

(a) Brlg}\tness levels for all areas for both red and white lighting 

should be determined by a careful &urvey. The nature of tho visual tasks 

Involved tn each area and· specific location should be studied, If the, 

services of a lighting specialist can be obtained, the survey should be a 

joint undertaking between, him and all lto.n,ds. The lighting design should 

provide for both visual efllclency and comfort. The goal ls to direct the 

Illumination to whero It ls needed and not waste lt where It le not useful, 

3 



l 

operationally or oesthetlcolly. This tokes conslderoble timo and work 

butwUlbewor hit invisualcf!lcicncy,crew comfort and sovingin power. 

(b) Fluorescentflxtures should be us ed whenever feasibic. From 

the variety of standard units one can be found which will bestfit each aitl?.­

atlon. Flaa Uc lnmp cylinders o.'I• 1toaknd with wbh:h white ltght!J can be 

·• converted to .tandard red llghting. The initial development coo~• nre 

rapidly repaid tn fuel 1:avings nnd in increos ed operotional efflciency. 

• 
•• • 

(c) Red lighting is sometimes ossentiol in connection with night 

operations but ahould not be inflicted on more men nor for longer periods 

than la necessary. F.od-Ughting of compn:.·tments cnu son,etimes be 

eliminated if "light trapped .. or completely shielded from periscope 

areas. I! only a fflw men are needed nt a time lor topside watch, care­

ful observance of red-gogglo routines mny permit the rest of the c:rew 

to live in ordinary white lighting. 

(d) Glare le of two kinds - high brightness, and reflected. High 

brightness contrasts can be ~•.,1c ttcl by proper placement of fixtures: 

(l) they should be directed toward the work ond not tn the eyes, nnd (Z) 

"dark hole, .. - \1nllghted areas - should be supplementary lighted to at 

least I/10th that of the bright areas. To avoid re fleeted glare it ls nee ea -

sary to place the fixtures so that the angle of incidence does not equal the 

angle of reflection to he eye, or the angle of the instrument foces moy 

be changed. It is also imperative that "bright work" of oll sorts be eliml­

n11ted. It is impossible to provide a glarelesa environment in o compart­

ment which is fitted with polhhed metals. 

5. Color. Schemes ·should be adopted with the advice of color con• 

sultants if available. The services of different design staffs may be con-
-

tracted for in order to achieve variety and provide a series of optimal 

schemes, However, with.out expert advice, the combined effort of off teer s, 

crew and "yard" per■onnel baa baquently created new and excellent 

interior schemes. (Builds morf\le,t o). The StandardNavy Colorswere 

designed by Medical Research Laboratory to provide a nearly• 'foolproof" 

variety of background colors. 

(a) Standard Navy Colors. BUSH[PS Instruction 9190.13 of ZS March 

l9S4, Subj: Interior Finl■hed Paints for Living Spaces; Habitability Im­

provement, obtainable from U. S. Navy Publications and Printing Office, 
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Third Nnval District, 2500 Hudson Stroet, New York 13, Now York. Ad­

ditional color chips are available from the Industdal Teot Laboratory, 

Philadelphia Naval Shipyard, to the attention ol Mr. Arthur P. de Marco. 

(b) t,tnndard curtoin materials, d,;icklng and upholstery ii from 

tlme to tln-.o avaf.lable from supervlsory Bureaus. I! these are not color 

compatible, mo.torinls should be obtained through open purchase. 

6. Sleepi:lg. I! it if\ possibla to avoid• 'hot bunking" every ~!fort should 

be made to do so. If lndivldunl bunks co1:.not be made o.vailo.ble to 0ach 

man, thouaht should be given to individ11n1 bedding which is person~l to 

each member of the crew. Pivoted re"°r~al.,le bunks nre nothE>r &olutfon. 

In this connection, provide individual clothes bags (o! n light, "breatl1ing" 

plastic) and individual d1·nwers !or shoving goar. U the washi ~~ ear can 

be o~a·Ned n'lar foe wa,:h basins lt reduces tra!flc confusion in narrow 

spaces. In genel'al, these things help a man to maintain his sense of 

individual personality. 

Sleep is more restful on a flat bed, and a hard-pe.n support for the 

mattress is recorntnonded rather than suspension springs. Noiso re­

duction should be a first conAideraUon lr.. sleeping quart.era (substitute 

stanchions for chairs, treat partition an<;t doors acousticnlly, use re a Uiant . 
nor.ring). Individual bunk lights for reading and writing should not in-

convenience men in other bunks. Install separate ventilation control■• 

Screening bunks from each other will promote privacy, induce ■ leep and 

somewhat reduce transmission of catarrhal infection■• 

7. Eating. A varied diet is the principle incentive to appetite. Atw,mpt 

to diminish overcrowding. Comfortable seats are preferable l? bttnches 

l.f they can be managed. The standards o! attractlvely-i,resented servings 

should be kept hig 1. Pllln tralfic routes t):lat avoid confusion. Sep~rate 

waste and garbage disposal from the eating areas. Warm tinted lt~hts 

make all foods more attractive. Investigate commercially available unite 

of such nature as drinking fountains, icf cream freezers, garbage cans, 

retractable wash basins, and coffee-dispensers bef re making ~u•tom 

built requeato. 
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8. Recr atlon. Recroation should bo deliberntely nrrnnged for. Writ­

ing materials should be provide d as well ns wrltlng conveniences. At­

tention should b given to mnking wrltlng surfaces avntlnblo (such as light, 

matte-pla■Uc eurfcce hingod do .. k-foahlon to the woll). Sto.tionery Im• 

printed with the name and insignia of the station ls sometimes the com­

mlaaloning glft ol the prlme contractor. Tho same could be t!"ue of play­

lna cards whlch can bo ordered !or use undor red llghtlng. A place for 

card,, and game boards should bo provldod. Also, H trunsparent 1>anels 

are provided on bulkh ads wlthln which photographs , pin-ups , poot cards . 
and clippings can be placed, lt ttJnds to keep the bl1.lkhoads and machinery 

1ree from unsichtly accumulation of euch matorlal. A 100-record plnyer 

ls :r·ecommended. Under vibration, needles wlll stay in the groove bt'lttel" 

with 4S RPM records than with 33 1/3 RPM. In addition to racks for 

mf\gazlnes brought in by the crew members, a small library shollld be 

carried. Consider a · 16mm projector and a wall painted wlth a matte 

white roctnnela to be URcd for tho screen. Personal, "home movies" 

should be shown 11 !\ w'9ll as professlonal. Music inst.:-:uments will en­

couirage group participation. Pots, (even octopunfls and monkeys) p1•ovide 

wonderful relaxation, a social focus, and are ln thorour,1:1.y good military 

tTadition. A surv-,y should be made to discover other types of relaxation 

which have been discovered by crews ln the past, including hobbies re­

quiring a mall, light equipment (crimshaw, fishing flies, leo.ther tooling): 

arrangemonts m st b9 made for storage of such gear. 

9. Housekeeping. [n gener l, evElry consideration should be given to 

diminishing the onerousness of housekeeping. Materials should be chosen . 

which are washable and require little or no additional treatment such as 

scrubbing, waxing or ]polishing. Also they should be chos enfor comfort: 

a raslliant deckh;.g o·r footra:l at standing stations wiil reduce fati~ue: 

cutb,l,ons in which man. are seated for long periods should be s-eaUi.tult 

but not so ~oft ns to support 'the buttocks unllormly. Safety and a feeling , 

of aecur ity ts promoted by non-slip deck covering or tile in the waah­

rooms, ahowers, laun,try spaces and exposed decks. Garbage cans, dls­

poaal and cleaning gunr are unsightly and, when le{t in passageways and 
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cor r. idors nr -::? h .\zo.rdou s ; spociol p r ovi ,.,ion 3hould be mnd !or the ir in­

corporation in cabinets. Buil\ in units should be considered for all power 

units suc h ns ice-cream free zers, rnixe . .. , washers, etc. False callings 

and plf,num■ whlch enclose ducts , cnbles , pipes and brackets can be uaed 

to reduce the areas in whtch dlrt accumulates . 
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