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ABST R 4 C  T 

U. S. S, IRE% (SS-402), an experimental snorkel submarine 

with conveatieaal superstructure and battery, conducted a rubmerged 

patrol during the pcriod 10-30 March 1948, during which time she 

woe subrner~ed 613 huurs, S90 by snorkel and 225 PZI battery pro- 

p d  e i oa . 
During this petrol, morale and health were good. The in- 

creased monotony and emotiuml stress incident to a larenly or 

totally submerged patrol is considered to make mandatory an even 

more stringent personnel selection proaram and e€fortr directed 

toward augmented physical and emationrrl comfort. proper illumi- 

nation, pleasin@ interior calor crnrl desien, and all practical diver- 

sit ic s tions . 

The effect an personnel of atmospheric pressure flucttlution 

due to openingand closing of onorkelhtcsdvalve presented no problem 

durine this patrol, However, conditions of operations did not 

nfforc? 8n evaluation of the prulrtem, In that negligible pressure 

fiuctuationo were experienced, I\ concise appraisal i s  required of 

the cfiect on persunncl of prolonged snarkelhq during periods of 

sleep; t h i s  must easily accomplished by a proposed dockside study. 
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U. S. S. IREX (SS-482) f e  An experimental snorkel submarho 

with conventional rupmrstructure and battery, lncideat to obtaining 

information tegardhg operationol material and habitabflityeharac - 

teristics, shc was dircctcd to conduct a simulated war patrol, 1-30 

Match 1748, aeauming route to be pat+olled by enemy air. surface 

and submarine units. Period of submerged operation *a6 designated 

as t - - 2 9  M a r c h  1948, The patrol tmakriali+cd essentially as plan- 

ned with tlre one exception of surfacing 34 hours on 8 March for 

required repairs on the snorkel apparatus. 

Weather conditions ranged during the submerged periods 

from relatively calm to Force07 sea; rough seas beinn mort prev- 

alent. 

Total submerged t i m e  was 6iS hours. 390 by snorkelling, 

and 225 on battery prorulsion. 

MORALE 

U. S. submarineo are undoubtedly the most livable of all, 

but the s t r e e s e ~  of canfined living conditions inhcicat in Pubmarine 

worfarc arc anticipated to increase with each step toward the true 

submersible. F ~ o r  habitability is lnberent lo the submarine. In- 

creased space is unfeasible. I t  is mandatory that every effort be 

directed toward augmented comfort, proper Illumination, pleasant 

interior calor snd design and all practicable diversifications. 



Normally, e personmay devote free time and excess energies 

to a arcat variety of actjvitics; his day is diversified by the never- 

ending chanses of environment, During a submerged eru i re ,  these 

sctivities and diversion, are greatlylhr~ited, Movementie tortrleted 

to the crowded coniperlments of the submarine. The ship may re- 

mnin submerged for days on end, Such an environment, i f  prolonged, 

particularly in inadequate individuals may produce emotional stress 

of a magnitude to result in abnormal behavior ptterns, and a 

general low state of morale, 

During this patto1,approximately 8 to 12haurs per daywere 

devoted to ship's work and underway duty statians. Leisure time 

was spent largely by sleeping, with interspersions of reading, card 

games, and group conversatinn. Recorded munic was available and 

popular. Mnvisa were occasionally shown and cnthuaiostically 

received during off -duty hours, 

W i t h  this schedule, there was m evidence of extreme mal- 

contentment but minor intermittent irritability, rcstlessfiesr, 8nd 

boredom were observed, There was no indication of lowered 

mental alertness, No overt  pathological emotional reactions were 

abse rvcd. 

During t h e  recent world war, submarine patrols continued 

for periods of 60 to 70 days, being terminated usually by exhaustion 
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of fwl, food aupplies, or torpedoes, Several patrols, however, 

were Limited earlier by personnel fatigue, a product of emotional 

as well as physical stress. In the event of future war, submarines 

will be called upon again for extended and succcslrive periods at  

sea; the entire duration of the patrol may be submerged. The nd- 

ditionnl ernatitma1 rtrdnaf continued rtibmereence rrppesrs tn make 

mandatory an even m o r e  strin~ent personnel selectien program 

and all pocsiblo proviriona far divercion. aznotioaal and pbyaicd 

comfort , 

I IU LTII 

The general health of the officers and men thraughoul this 

patrol way excellent, oxcept for B number of mildupper-respiratory 

infections, The diet waswell  balancedand the f w d  excellently pr@- 

pared; multi-vitamin capsules were available at each meal. 

The ship's personnel were weighed prior to getting under- 

way and immediately upon returnfrom the patrol with the followinyt 

results: 
Total No. P vers ee Ekttesne 
men change chanaa 

Lost weight 16* 2 Ibs, 3 lbs. 

No change in weight I5 

Ce ine d weight 38 

- - 
3.5 Ibe. 8 lba. 

* 5 men shuwing weight luss wcrc nut included becauat= they  
placed themselves on reducing diets during the patrol. The 
greatest weight loss among this group was 9 lbs. 



In an attempt Ca cvduate the effect of these operating con*- 

tiona upon physical fitness, 28  men wcrc subjected to the Navy 

"step-up test" at the beginning, sad egain toward the end of the 

cruise. The subjects hcluded the majority of tlac narn in une of 

tht three duty mections. The test was conducted at a.pprn:-imikly 

the same time during the Late alternoun on three succ\rscive dFys, 

(3,  4, and 5 March), and again under the same eoxtitisns on two 

rsuccesslve days toward the end of the cruise (27, 28 March), 

The results were scored according b the system suggested 

by Bebake et a1 ('1, which provides a range of values between 54 

(good), and 96 (poor), No significant changes were noted in suc- 

ccssivc scores. The average group score €or the first series was 

72.2 as compared to 71.7 of the second series. Thirtepn of the 

individual scores of Series I1 were  rrlightly h i ~ h e r  and 14 were 

slightly lower than their cniintrtfart in Ser ies  1. Tho remaining 

s c o r e s  w e w  the same in both ser ies .  

SNORKELLING 

The effect an personnel of atmospheric pressure fluctuation 

due to the opening nnd closing of the snorkel headvalve presented 

no problem during this patrol. There were two ca5e i  of mi ld  t r m m  

sitotg ear trauma noted, the complaint in each case being only of 

moderate discomfort in the ear and in men who were suffering 



from head colds at  the time. 

However, it  must be noted that conditions of operations 

during this cruiP@ did not afford an evaluation of the problem, in 

that n tg l i~ ib le  pressure fluctu~tions were experienced. Due to 

conditions prevailing B depth was maintained to prevent €requent 

head valve closure, Fhysiologically, the personnel “flew“ at a 

relatively unvarying eltitude of about 1500 feet during the major 

portion of the snorkel periods, Consequently, in spite of the lack 

of evidence in this report of pressure fluctuations presenting a 

medical problem, A camplacwtt attitude i s  net indicated. 

Optimum snarkel depth* varies considerably with the prc- 

vailing weather conditions, thc cmployrncnt of one or bath snorkel 

cnginoe,and the R.F,M, of the engines. Running at optiiz,rurri snorkel 

depth through various t y p a  uf seas will  result in C O S I ~ ~ U O U S  and 

Irregular atmospheric pressure fluctuations Over a range of one to 

seven. 

It is realized that it will not be necessary at all tirnes,even 

during a war patrol, to run at optimum snorkel depth. However, in 

the face of active enemy opposition and sir  cover. it  would appear 
o . . C - C ~ . ~ ~ . 3 1 . ~ . . t - - - - o - . - . ” ~ ~ ~  

*assuming the definition of this term to be the maximum und.erway 
depth on main engine propulsion not resulting in accumulative vac- 
uum and engine stoppage. 
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unquartionable b t  the anorkd &e.d, il clrpored at a& w a d d b e  

maintained at the lowest pordblc level. The dhcomfort of r t a d t -  

ant pressure fluctuation undoubtedly would be rcccpbblo b sub- 

marine personae1 19s the lesser af the evil1. W i t h  a contiawnce of 

presrurs flucttuat$olon ever a period of 24 hours or ionvr, CI real 

problem af obtainiag restful sleep mrrp edlW. A8 wa# rW*d im a 

previous report (2), the large majoritg sf ruimarirrc petronncl are 

able to cope succcclsfully with rapid f3uctu8tionr during waldag 

hours, but since prtrsurc cqualiaitioa fa the middle ear is not an 
automatic process, difficulty i s  aaticfPated duriaa rlccp. 

A study is considered indicated to enabls appraisal sf the 

seriousnebs at the problem at obtainfng adequate test in an atmas- 

+a?. conthuwrly fluctuating in preorwe toa -@tude opratioa- 

ally oxpcricacedot optimum snorkel &puh h ~ a S b U 8  bea cmdliiom*. 

It appear9 that this krvesti8afion may be msde irS a dhnple aad 

expeditious mwmer by rigging e aubmarhc for raorkcllisg along- 

ridu the dock with full crew sbon d, W i t h  snorkel -#be( 6 )  r d g ,  

the headvalve would be cycled menuafly to p r o b e  contWuPus atmos- 

pheric pressure fluctuations of II, rate, rhythm, and degree opera- 

tionally predetermined, and for CI duradon d 48 hours or less as 

may be consirtent with findin~s. 
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2, EfTCMI ‘ r e  G, 

Eeport on tho Effects of Frolonged Snorkelling on the 

Health of tho Officers and Men and on the General Hnbit- 

ability of the Guppy-SnorkelGubmarine US.$. TRUMFET- 

FISH (S1423), NMRL Confidential report Y 2 ,  BuNI&S Fro-  

ject NM 002 009 dated 12 April 1948, 
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