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Chief, Bureau of Medicine and Surgery 
Director, Department of Defense, Radiation Experiments 
Command Center, 6801 Telegraph Road, Alexandria, VA 
22310-3398 

AERO-OTITIS MEDIA STUDY OF SUBMARINE PERSONNEL LOG BOOK 

(a) PHONCON BUMED (CAPT La Fontaine)/RECC (COL Bailey) 
of 3 May 96 

(1) Two Copies of Aero-otitis Media Study of Submarine 
Personnel Log Book 

1. 
Submarine Personnel conducted at the Medical Research Laboratory, 
Submarine Base, New London, Connecticut in 1944-1945 was 
discovered at the Naval Submarine Medical Research Laboratory 
(NSMRL) on 30 April 1996. The Bureau of Medicine and Surgery 
(BUMED) dispatched an officer on 2 May 1996 to obtain a copy of 
the log. The original log book remains secured at NSMRL. 

The original log book of the Aero-otitis Media Study of 

2. In reference (a), it w a s  agreed that BUMED would forward two 
copies of the log book to the Department of Defense Radiation 
Experiments Command Center (RECC), and that the RECC would assume 
responsibility f o r  coordinating further evaluation of, and 
answering inquires regarding, the log's content. It was also 
agreed that the RECC would collaborate with the Department of 
Veterans Affairs (DVA) in this evaluation. 

3 .  The Navy looks forward to continued close cooperation with 
the RECC and DVA in evaluation of this important historical 
document, including the identification of study participants and 
development of public releases and reports addressing the study. 

4. My point of contact is Captain Richard L. La Fontaine, MSC, 
USN, (MED-211) who may be reached t (202)762-3447, DSN 762-3447, 
or FAX (202) 762-0931. # 

W. M. PARSONS 
Assistant Chief, Operational 
Medicine and Fleet Support 
Acting 

copy to: 
HQ AFMOA/SGOE 
NSMRL (w/o encl) 



(Original log pages and attachments not numbered. Circled 
numbers added to copied pages. Complete copy comprises 444 0 
pages, including attachments and this title page. Log ends on 
page numbered 227 with last entry dated May 10th [1946].) 

(Facsimile of Log B o o k  Cover) 
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kiis tory o f  P r o j e c t  

Previous  A r t i c l e s  i n  Navy Idedical h u l l e t i n  

Teed 's  ;iork a 4  - 4 r t i c l e s  

D r .  J t a c y  G u i l d ' s  conference 

June  l9tt3 M i t c ' e l  F'ield 

D r .  Fowlers arl6 h. Burnam's a r t i c l e s  

Jury 4 t h  P r o j e c t  Request 

D r .  i i a l q e s  a r r i v e s  - Septeqker  9 t h  l 9 k 4 .  

Xr , Earris ? re  aqd Q o s t  p -e s su re .  a r t i c l e  

Capt. S h i l l i n g ' s  ps7er Oct. 8 t F  l Y A  

P r o j e c t  - ?r?tlerns - experirnent - suxnarv  

Log began Oct. 23re l9A4. 
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Charler 1. SNlUng, ljsutrnant Commander, 

A t  the Submarine Esaapa Training T W ,  U, S. Submarhe 

Base, illerr London, Conneatiaut, s v 5 q  candidate for tllungl' 

training is subjected t o  50 pounrla increased a i r  pmsaurs 

in th roca.n;;res;rion chmbor, a8 requbwd by t ra in ing  r e p -  

lations, prior t o  enterin8 the rrator for mtud training 

with ths r u b i c e  oecs7,a eppllanoe. 

Aa the air p w s u r e  In the4 ahanber La rCiaod, a fading 
. \  . .  . .  

of pressure on the ear druau I s  noted bewurr of the inequal- 

i t y  In praemra on both d d o s  Qf h a  drsm muse& bS 2'08- 

trioted a l r  flaw throup,h the eustachian tube to the inner a i d e  

of thq drum in sontrwt to the mn madr f b v  through the  

external auditory c&s to the kter side of tho drum. 

a muma of drdnaga for the middle ear .  ln the rasting B~.ALO 

majority of tkooe taking air preeaure, it penults of a u i i i o l e n t  

l y  rapid equalisation 80 U t  M) real dif f ioul ty  is e u p r i s n d .  

f f  difficulty i r  experienued, the act of mallawing or yam- 

. . . . . , . . . - . . . . . .. _ _  - - . .. . .,. . ,~ .-. I . .  -. 
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lng aauae8 the d i lator  nwoles to aont raot  tnd thua t h e  tube 

is opnsd rrhlch for many l a  all the addltimal herpAto fekLi- 
C c d s l r  - 

tata equall.zation of air preeaure. Othera f i n d  that  by clos- 

lng the aouth, holding the nono and "blaring againat the  e a r l "  

they om more readily faoilitate the openlng of the euataohian 

tubs6 m d  thua acthieve the rapid e q u U a t i o n  nocebsary i n  

Wdng high prsssurs dr. An ear uNoh Fe t e r ~ l p r ~ n ~ i l y  **dookod" 

nay Sudde- give nay w i t h  a high  pltol-md aqueeb which i o  aud- 

iblo to all thoao near the subjrat, 

Hmomr, in mom a ~ e a ,  nons of theae aots are ef feat ive  

In permitting equalization of prosme ar*i lf &the application 

of air preaouro In aontinued under them oanditions,  aero-otit is  

media rouulta and I t  1s w i t h  this ocnd i t ioa  that t h i s  paper ie 

mnosrnsd. 

result of ignorance or inerperlenos, but equlaization of v m -  

tilatlon may be temporarily inpossi ble aaoordlng t o  Aiwa t ron8  

and Helm (1) beoause of my of the follonlw oonditiona; "Steno- 

r l s  of the rustaahian tube the result of acute and ahronio 

infeut3.a.u of the upper part, of the rerplratory treat, ~ d .  

obatruotioa, ~irruritis, tonrillitis, tumors of the no88 and 

nasopharynx, paralysis of the soft palata  or auperior pharyngeal 

muaoLb8, enlsrgunsnt Oi tho phuyngaal ar tuba l  tonsil, inflamsla- 

. 

- .  ~ .......__._. ^ . . .  . . .- ..._.,_.._ ~ .,... . . -. ... ~ .._ _... --.. 



tory oondit.Loncl of the euetaahlan tube or middle ear and e c r u  

t i m c n r .  about the oatiun of the eustachian tubsa. If suoh 

o o n d i t h n r  oxlst the air pmsuure laareaas muet be at opped 

and the subJeat returned to atawpheric a ir  preeeure (loakcd 

out) or thoro Vill be ehtup pain in the eara aaaonpanled by 

damage to the dru and middle o a r ,  

. .. 5 . .  

. .  

This Ax?natrong and ?ish (1) have a a l l e d  aero-ot i t i s  

rnsdio - ftm aouta or chronic trsumotic inflmmatior! of the 

;;lodio is cruacd by t h 3  leek cf & n t l l a t t o n  nf tho niddlo car 

duriq aharrges In atsoapheria ? r e a w e  t o  such an extent t h e t  

traurratiaaaon oacurs i n  the  t y z p r -  a m i t y .  A t  this p d n t  

It nlaht be wal l  t o  note that rhoreas the preeeura difference 

between atuospherlo pressure (750 n a  E;;j ana U , W  foet (380 

ma !ig) l a  only 380 m. of aercury, the  difference batnseui at- 

mmpherlo proeswe &id bo pmncla (l;wlgt3) lncr3bsed alr prashlie 

is 2585 m. of nercury. 

In our erporienoe, the damage whioh OM be noted r r i th  the 

otoroop. ranger all the way frm very slight oongestion through 

marked oongertion or inilammtstion, retraction, bleb fornation 

.- . -... . . .._. .. __._.._. .-.- ._ . . . . - . . .. . . . . , . . . 
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oaussd b y actuAl hemorrhage into the drum membrane, t o  camplcte 

ruptum of the drum with frank hemorrhage frcm both the  axternal 

c a n a l  and the eust.achian tube, To the minit latad,  it ie truly 

daI7Uing to look i t  an ear that a f e w  ninutee before wa8 white,  

g lbten ing  end no& and me a f lary red drum so congeeted 

and retraoted a8 t o  ;awe ohUteration of a l l  normal landmarks 

and oovsred xl th bubble-like bulges oauaed&y~himarrhago diseot- 
L 2 L  0l.e 

ing the rtrata of the d r w  mnmhrane, Often this o c t i v ~  ccngae- 

tias? and hemorrhage extend8 onto t h o  :-ial~ of t h e  extomd.  

itor;. o a n a l  arid uust a l s o  oxtand h t o  die tp;.a'iio cuvity far 

4 

%:@,labs in tke external aural. canal  or on tho CLrU mwbrcne 
I!: -6 

as l;he rarmlt of air trapped in the middle a%-''. 

t i ng  pain. Deafness, a'1ULer partial or cmple ta ,  is an b s t  

oonrtant carpplaint, Tinni tu t l  is a .frequent crla,daint. 

Sapu subjaote q x r i a n u a  o~vere  pain in their sinwes, uauaUy 

*the ironid, Tlda pain may ba notad first when the pressure ie 

boing bu i l t  up, 

ly is rbady and lever anmi@ to 

It m y  be l anue- l ike  and momentary but fraquent a stopped t h s  preesure 
/ncc-/u=c;t 

. . . . . . . . . .._. ~ .. - ... .- - . .  .. . 
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and the oubjaot ~ " l o a l r a d  out" to nolplal air presaure again. 

. .  
. . . , , . I . . .  . .  

. .  . ..: . 

Noaa bleed I s  oooar iond ly  encountered probably beoausa 

af sxoosrive trauna when holding the nose ~d ''tiloxlng againa t  

the ear8", Bleeding, of oonrre,  woaeionally ornes  from 

r b W e 8 ,  

under p r e s a m ~  h i o h  W e r e  mlieved upon return to atmaapherlc 

presaur~,  

iably found in Llose c a e a .  

&US6 Of 8evBm t o o c a a h o  have a t  t b 3 8  developed 

Hidden aavl t iaa  and Ism flllhgr have been invar- 

A fm 0810.. h a t o r i e r  may i e m  to iuustrate mare o l e a r u  

, the v a r h  type8 of danege emomtarad i a  a t t a p t i n g  to t a b  

50 porn& inareaeed air presaure. 

moo of olraring of the cwdition and by the 16th of January 

ho WM coruldared to bo ready h try It yaLn, 
. .  

Patient M - Deoerober 23, 1943. Unrbh t o  taka more than 20 

pound0 prcsaure so NIL. ibladcmd out* aa damribad above. 

Or pain left OPIP OdLy. 

but lof6 d t h  pparked congestion, ratraation and bubble-like 

arean of heaorrhage into the drum mubrano. 

Canplained 
I 

,A Exaudnaticm m W a d  right  ear normal 
t 'I 

Spit out oonsiderahle 
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blood rtreaked material 

DeoePrber a - rrune lesmning of oongestion. 

ing nios ly  w i t h  arem of haarorrhage beoaning deep purple. 

3ooeolber 2‘7 - o l e a -  aantinrlee with area8 o f  hemorrhage show- 

ing organisation with change t o  orange brown color. By January 

22,-19l+l - left. drun coPrpletoly aleerod of  acute dondition but 

dull, thlokened and ahowing areas r e a a a b l b g  acara. 

f io rp  l e f t  eurtachian tube. 

December 26 - clear- 

Patient N i  -. Jmuerg dJ l9U. “Loolcsd out,” of ~~UYBUI ’C I  at 

Cmplhlnad of p i n  in the redm of the frontal and I2 pounds. 

ethmoidal elnusee. The frontal minueea wero cloudy t o  trana- 

luainntfon and by X-ray a l s o  ahorred involvement. January 7 - 
Pain c o n t h e e  deepite  local host and rhrinkslj.6 of m e a l  mcoua 

msmbrane. January 8 - Aa pain oontinuee patient turned in s i c k  

b q  for oontlnuoua t rcahent ,  

13 of J L ~ U W ~  l’roe frm pain. 

Eas dlachargd to duty on the 

H@ nemr had any sinus pclh be- 

Patient C - January 2, 1941, A t  the o r i g i n a l  ear exemina- 

tion both dnme mre dull, saarrad and retraated and the l e f t  

had a larm whit. p1.acq.x around t h c  pripkm arbd sl.so a very 

thin translucent area just off centor a t  a t o u t  4:30 o’clock. 

ma advised of t h e  condition b c t  since ha .AB an c j f f i u w  o h i d a t e  

for SutnarFM Sohool who had been sant a long i t i ~ t i ~ ~ e ,  he waa 

lie 

t 

notad pain in hi8 l e f t  ear and then a feeling a8 if sonrething 

_ .  ..... . . . .  ~ . .  ~. . - .  . . . . --- .~-. _-_ - ..- . . .... . . . . .- ... ..., _ _  .I 
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had given away followed by re l ie f  of pain. 

training and reported to t h e  Sutxnar!ne Kedical Examiner, 

parforation with ragged edger waa fol!nd to have oomple taq  re- 

plaoed the t h i n  a r e a  noted yrior to tnlclng prsescre. 

Re oanpleted Ne 

A lare0 

The ear  

ruarined alean and dry and tho drum healed o m r  b:l the 1 8 t h  of 

January but tho area OS the mar 38 0 0  large and t h i r !  t h a t  it 

will undmbtedly rupture again a t  the l e a a t  pre68uiie. 

)?atitwit D - November a, 1940, Took 50 pound6 peesure with- 

out any diff ioul ty  but  a8 tho prosaurc: wp.a be,irg C r ~ p ~ o d  felt 

ear after cesaSlon of t:emorr)lage end olaaning out of a a r , d  re- 

voaltjd a d r u  17hlch m~ a deog p;lrylish-rd n i t h  a rupture of  

fair  ai20 on t h  priphera of t h s  drum a t  U:30 o'olock,(]?~.r-s 

flacc.ida)nith blood still d r i F F i n z  frm L~ZI  y r f o r a t i a n .  %- 

. 

amination of the r i g h t  ear shoreci nilerked conqesCIon bulging and 

evidence UL' henorrhage i n t o  the rcmbranc biit no rupture. 

Fkoaur~e of the danger of i n fec t ion ,  t.he man :'IUS tuk'ned-h oii the 

ear, refuelrg t o  bellove that I t  had boon n o m 1  upon e-- 

urn b a a  than an hour befom. t h e  20th of November, the 

dght ear had aleared except for an area of  organizing hemorrhage 

now browniah purple in aolor, The left eex drum however war 

. . . .. - . . . _.._....._.,_.._.,.._. . . --._ ~ ___,... _.-. ... . . . - .. .. . ... -...... - .  ... 
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purplish-bleak In its  entirety and davoid of the AOI-RB~ land- 

marks although the ruptumd area kid healed over. By Duoember 

3rd, both oars  were d o a t  normal axaopt that the druna were 

dull and thicbned and a b r d e h  area s t i l l  porsiated in the  

right ear. 
. .  

PatJent H, - Jmuary 8 ,  1913. Caaplebd the prosaure and 

the nlung" t r a in ing  but had uontirounl pain in l e f t  ear d n a e  

that t h e  until repwting t,o riak bqy on Januwy U. H t  which 

t h e  them mi8 marked bulging of drum d t h  evicierice of aoute 

lnflarnxat.lon. War ~ i v e n  looal tmatPsnt and general aodation 

but on 12 January oonditlon uaa uorm and a parmaantasis UCLP 

dona n i t h  e heavy drainage of pua and rprM relief of pain. 

Ear drained for a Pew days but evmntually healed with'coeapll- 

aation. 

a t  the tlm of adraiasion an the U t h  of January, it i a  bel ievsd 

that the otitis-medin had its 

imoo on tho 8th an the pain had continued from that tine. 

. .  

D u t  

Although a mild upper re8pirato1-y Infection was prerent 

0 

or ig in  in the air pressurr e F o r -  

Patient  I, - davelo.md acute m 3 L o i d i t l a  rsqclii*ing b e d i z t e  

hoapitnl ieat im.  T h i s  d m l o p d  alnmt h9~2diatel:  f U d n ~  

a painful p-csauro axpssure and t h a n  oan be no doubt M t 3  the 

O t i O l o ~ .  

Xt i o  uorthy of note that during th flscal year July 1, 
, 
l9@ to June 3, 19W, h uhiah this study rab undertaken, there 

were 4,333 officers and men amrainad for "lung" training.  

this number there were 456 turned donn for the following d e l ' a O t 8 :  

Of 

Q - S h e e t  I \  
- - .--. .. .._.-....__. . . -_. . . . - . .  --_....~.._._IC.._.. - .. . . . . . . . . . . - . . . . - - . .. . , -  _ . . _ _ .  _. 
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. .  

. .  . .  . .  . .  . .  . . : 

Catarrhal oondltlan of upper reapirstary t r a o t  - l0gj Otitis ox= 

tarna - Tachycardla - 35 Hypertenaion - 3.3; Other  general 

c u e 8  - 24. There waa an additional 222 who f a i l e d  to qua l -  

ize presaure and were thus,  a t  lead, temporarily, pzvented 

fran oarpleting training. Tlleve amdit iono Wei-0 Li t h e  m a i n ,  

only temporary for there ware but 19 who mra pemanentlg dis- 

q u a f l e d  and taken off mlmarhee;  9 beaause af IaFlure t o  

equ&llo,e preasure and 10 boatme of dsfaota nGtad during the 

physioal examination r>f a nature S O r h l 6  enough to nccessltate 

disqnelitloation. 

w c r c  

2751 of the m e n  taking the 50 pound proamre t e a t  w e r e  

Of these U66 were taking pressure inr~ludsd in this atudy. 

far t h e  f i r a t  tine, 1+4 had t r i ed  before but u v e r  succeasP;&’ 

ooaglrted the proesure teat 8 ~ 1  5i+ l  had tb preseure oze or 

more t h e n  prevlously. 

first t h e  there -re 152 men having e a r  trouble of sufficient 

semri ty  t o  cw8e t h e m  to be “locked outW or‘ the c;iaabar before 

corfiphtiq; %he test, 

pounds. 

to ntquire the i_r.zreaec of air presm1r.e to b tt stqiped one ST 

I R O ~  tiows during the taot .  

proemre, there were 54 “hoked out“ and 25 who lled to atop 

in order to equalia4. 

Of the w n  b W n g  preerrure for th 

This uiruall? o c c u r 4  before reaching 10 

In c i d d i t i m  there were 139 m n  uno had enr;.gh t r w b l s  

Qp the axyerienced raan t a g  

Sinus paFn ioraed a t o t a l  of 9 men to 
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. ,  
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. . . . .  . I  . .  
. .  . . .  

come out of  the tank W e  in addition there wore 26 who ex- 

perienced pain while the air preerure uaa hamming and 9 

who axperienaad it during tho dropping of tha p r o ~ m e .  

mn 40 

fallowhe tho preeslrcs teat. 

There 
1 

rho axparionoed nom bleed during or 3nnddiatalg 

Tho oliniual entity termed * u r o - o t l t i e  PpBdia" l e  new 

orly in i t a  apFUcatias t o  nvirtian Qsdiains ~ I R O O  traumatic 

preraurs injury to the e m  m u  obsorved and doacribed 

aa early aa 1896 when Ut (4) reported three oaree of "apopboti- 

form l a b y r i a t h l t i ~ ~  in oai~ron workers. However, hie cane6 may 

have been duo to oompreased-air illneaa for aa Anthony ( 5 )  sap, 

*Them are tuo d n  types of ear trauma, o m  where the apptools 

am part of the rymptoar cornplop of oaiaran dheaae and produaed 

by nitrogen bcbblar ia the o w b a r  and wrtlbular apparetue, 

the other +hers they . r e  dlrso& duo to the action of the cam- 

prosred air." 

Ue how that aa o a r 4  u 1900 tbi. d i r t h a t i o n  wan olearly 

u n d o r s t d  for lfeller, Ylgar md wn Suhmttm(6 )  divided their 

I 



* 

In 1909 Keays (7) reportod an 3,692 caaea o f  acxupreaeed- 

a h  i f i s ss ,  of theoe, vertigo without, other symptc0a ma8 noted 

in O a b 6 8 ,  p i n 8  h the fiBr8, hemorrhage8 them and temp- 

orary deafheria In 68 08108, Meniere's sy@ptoar-campleg in 4 

oases and apoplectiform doafrmas in 2 oams. 

Bassos ( 8 )  reported that  87 man of a group of 161 caiseon die- 

ea80 oa8ea gam a hiatory of ear affeations,  33 aomplainsd 

of dizziness, and rupture of the drum moured in tu0 C B B O L I .  

"No p a r s  later 

3ilberstern ( 9 )  in 1912 nported 0x1 190 oams of oaiaean 

dirseue lnaludlng ll a a ~ o a  of byperasmia of the ear drum, 12 of 

hemorrhage Into the tympanum, 3 awe8  of rnyringit io  end *e 0888 

of ruppurative otitis media. In ths a- p a r  Hill (10) mob 

his book m Diving l.n whiah ha says,  "T& o(ue8 of ear  trouble 

were of two kinds; (1) Carer of temporary deait~eas and vertigo, 

h a t i n g  not more than 8 to U, daye, and oausad by noa-equall- 

tation of the pi*esme on elthar side or' the drum durJng C O q X Y 3 8 8 -  

ion. 

appeared h aome C)hoaa hsptorrhages e$.ther in Its rmbstanoe or 

in the middle ear. 

the baok of the throat, tho  blood oominp froa the Euetachian tube. 

(2) Casos of Yenlere'a k p w ,  vertigo, vadtfng and deafbone- 

rpmptaw which ndght persist indetlnitely, and ware caused by-. 

lesions p&uoed b y Sir bUbbhm, either in the central traota 

Tha tympanio mabrans s h e d  signa of omgeetion, and there 

Bloodrtrined sputum might be ooughed up Pram 

. , . , . . .  s . .  . I . .. . .  

. ,  
. .  . ,  . .  . . , . .  _. 
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. .  . .  
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of the coahlear vestibular nerve or i n  the internel labyrinth 
I 

of the ear." 

Anthany ( 5 )  in his axcellent study of seventy casea af 

oolllpresaed nlr inJurie8 t0 the ear8 and acoesaory ainueea ocuur- 

lng in the Mamphia tunnels reports that, aPah oaourred in enah 

of tha 70 caaes of camprebaed a h  injuries t h a t  I have men. 

Eightsen cmea complained of coughing up bloody moretian or 
. .  . . : 

of having a bloody diecharge firm the nose, 19 oa8e8 complained 

of vertigo, seven caaee auqlained of eevere tiiulitue, three 

oa8ea shmed nyatagmua whioh deared up dthin one reek, and 

OAO case oomphined of double vision, but the diplopia l a s ted  

only two or three days. 

deafneaa in one or both erne. 

Thir ty-four  oaaei oomplaimd of marked 

Fifty-five of these aasee gave 

a M a w  of having had ian upper reapbatory infeation before 

entering the tunnel of ocmpeaaed air, and on exanination, I 

fourid that at least 95 per aent of the cases had evidance of an 

upyw respiratory i nha t ion .  
( 

' ( S W - n i n a  of the 70 oampreased air injuries had e a r  inJuriS8.  

%he injury war' bi lateral  in 31 ohlea and bifacted only one ear  

3 oanoi. Thoro wen 52 d u e s  of acute oongeetion of t h  ear 

drum, 23 a ~ e b  of hemom- in the dnm, 19 (JamdB of pari- 

labyrinthitis, nine caaea of o t i t i s  media, p u v l e n t  awte, i n  asoh 

of which it wae necessary to inciae the ear drum, and two aaaee 

of acute maatoiditia,* 

. , _  ,,,_ ., _,,_.,..,. , _ .  . . .... ... - . -~ ......... -..- . - . - _.,.__ ~ _.  .-.- ' 
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The queetion of rupture of ths tympanio manbrane is one of 

@eat intereat. 

uaaes and thee@ report ing in t h e  l i t e r a t u r e  all agree t h a t  it does 

wcur .  

a h 0  docompresaion, ll3 have suffered a rupture of  both tympanio 

membranae, 3 of  one; a t  b a a t  the latter said to tu tha t  the  blood 

d r a h d  firm but one ear, but it 16 poasibla that  the drun of the  

other m a  ruptured alqq,nithout external drainage of the blood 

b h g  produced." 

problem, f o r  he evidently is a8aumlng that beoause there is frank 

hemorrhage from the external ear that thsre met be a rupture of  

the tympanic membrane. Tbla is not t r u o  for it fmquently cccura 

that them is a hemorrhage into  the tympanio d r a m  w i t h  t h e e -  

tlon of either the vary thin outereplthallal layer or the equally 

thin inner layer fram the middle flbronaur layer and on ocoaeiana 

them $8 a rupture of either of these thin o w e d i n g  membranes 

a l h d a g  frank hemorrhage without a oomplete rupture through the 

entire tympanic membrane. 

reported n l 2  hemorfiqos h t o  the tympanum') but he doe8 not men- 

tion a aingle o a d i  of oaaplota rupture of the drum. A r  noted 

earlier in t h i a  paper, lmsorrhagia bleba and air bubbler hers 

often been observed in the dnmr i t d f b  Blood ham been 

n o w  ccyning f'run tbe external o a n a l  or *am a eustachian tube 

A l l  those norking u i t h  cmpresaed-air kove laan 

-th+A 
Duwatripont (11) reports that'beoauae of,,oompression and 

Thia quotation hrhg8  up a most l n t e r e a t h g  

A 8  rraa noted abovb Silberetarn ( 9 )  
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and upon 0xa;nination no canplata perforation of the drum could 

be drmonatrated, 

for it does; but it is simply a warning not t o  8 8 8 ~  a complete 

perforation baoauae of hemorrhtige . 
animal. exptrimental W k  and observatione on men to prove that 

in ruptura of the ear drum while diving or swimming under watar, 

there is a flow of water i u t o  the middla ear aeusing mch marked 

diesheas and loas af balanw that without autal.de help the in- 

dividual uauld not be able t o  make h b  ray t o  t h e  surface and 

would dram. 

MCO is poesible in mdmers cannot be d0ubted.e 

aero in deep diving aapeoial ly  in cold water and t h e  wearing of 

oiled ootton i n  the external audi tory canals. Van Dishoeck (15) 

has developed a pnsumophone for the maauramsnt of reaistanoe of  

eustachian tubea h caiaron uorkers. 

This  is not t o  say that perforation omnot  occur 

(Suttieh (12) (13) (14) presents 

. ,. . 

. .  

“pat  death due t o  thle typa  of veetihular U l -  

He advleea great 

U.S. Naval recorda an t h l a  oonditlon are i n c m p l o t e  einae 

m y  never report for t r e a h n t ;  othara are treated aa anbglatopj 

patienta and are not admitfad to the alok U o t  even for rmord; 

and others are given tho dieease diagnoris of Otitia Uedia. The 

proper diagnosis for thsrr a a m i  ir Rupture, Trauaretla, Tympanum 

#2$@, Speoiality l a t t e r  U,for div ing and submarine sacape 

applinnce. 

l l a t r  no auah injuries for 1935, 1936, 1937 and 1938 but does 

The Annual Heport of the Surgeon General, U. S. Navy 

Uet  2 came for 1939. V d l  (16) in 1929 quoted Prom a letter 

. ,  . .  . .  

. . . . . . . . . ._.. ._....._.... . - .. . . 

http://autal.de


frm the Surgeon General of the Navq saying t h a t  there were ''no 

adinisaim to the s i c k  Ust f o r  damage to the  e a r 8  that could be 

cmeidemd due t o  diving aotivity.* He a l s o  :potSs Lt. C&. 

G. H. M a l d n g  with  whom m w e e  when he s a p ,  "AB i a  w e l l  known, 
T 

. .  . . . , . .  . . .  . . .  

of the Navy is muoh greater than would appear f'ram a etudy of the 

Vital s t a t i a ~ c s  publlahed in the Surgeon General's annual report. 

This s t a t e  o f  &fairs obtsFnr Par one of two remom: the c m d i -  

t i o n  is ovorsbsdmed by ium other inoidant of d i v i n g  more serioua 

in nature or the ear damago i s  iniufficient to warrant plac ing  

the diver on the siok liat with the sending o f t h e  c u s t o m q  no- 

t i c e  t o  the Bureau of h d i a l n e  a i d  Surgary.'l 

two caaoa of ccmp1et.a rupture of the drum one in three plaaee 

Val1 himself reports , .  

d.th bleeding from ths nose and fra  the hffeoted aar. Proper 

recordin8 and raporting of t h i 4  oondLtion i a  of extrame importanoe 

not only because of the danger of immedlute oornplicaliione but 

also lbsoauss of t h e  frequently assoaiatad dimminutian of auditorj 

acuity. 

b noted in the illustrative aaoe hietoriea; cmpl icat iona 

range f r o m  o t i t l a  media t o  mastoiditis but the moat frequent 

and also the nost srrioun cuaplicatian of aero-otitis media 14 

the ammciated 1-8 of sudi#tary a m i t y ,  

made the sub3ect of a separate paper by S h i l l i n g  and Everley 

(17) but it 1s important at  ttda t ime  t o  amphasiw that the lose 

Thin matter haa been 

~ .___._...,_..--. . .  . . . - -  ...-_..Cr.__.._...__...._.-. . ... .___.._.. .~ .  . . ._-. 
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a t  times bo sufficiently great  t o  be diaablh4; and hat  it 

. .  
. . . , . . .  , . . ’  . . .  

. .  

. .  . .  . 
. .  . .  

mag take ae inuch aa 8 m n t h  t o  olear in favorable cauer5 and in 

iom4 owe8 may never return t o  normal. 

Troatmsnt of a consemtlve  nature ha8 been m a t  effeotiva 
* - h a  

in our seriee. In BO- of the first aaees,,an a t t ~ q t  waa rn& 

to squallae the air pressure by the uao d aaeusL~011isn ca the te r  
- P o  I it 2 -e r 

or the iWJAgmw bag but no mora rel ief  Tae obtaiced than by 

i n a t i l l a t i o n  of warm soothing o i l  to the ear. Anthony ( 5 )  t r i e d  

Mlat lon  of the eustaahlan tube3 ih 25% of hia  CBBBI but found 

no benefit and i n  fact sage it irr contr%c-iadfcated beoauee of,+ 

flarnnatlon of the Euatachian tube. At the prerant tima “aura.lginn 

w7- 

h the aXternal earn and shrinkhg of the mucous membrana of the 

oose by a p r a y i q  with m- ephedrine inhalant is umd excluaivbly 

in tha troatmmt of these ears nlth axcellent r e a u l t e ,  U d g a n  

(3) reoammende oonaervative tmktrPetnt and adviees spinst Fnna- 

b r i w .  For t h e  mutora t ion  of no& hearing time le the only . ,  

treatment hvailcbl3/ 2s it i a  necesowj to await tb organisatitxi 

and fbal  absorption of the blood and aarum 111 both the &-u 

membrana itself  and in the inner ear. 

The aUml.ation of this aondit im by the inhalation of h a l i w  

oxygen mix1,uies was advocated I n  1939 byLovelacs, Uayo and 3oothby 
- 

A l a .  4- . .-...- 

(2) Seceuee of the inoreared rpsed w i t h  whiah it would diffuse 

through the euataahian tube Into the middla ear, Crossm, Jmer 

and Sayerr (l8) in the work on the Queenr Mldtoun tunnel in N.Y .C. 

. _. . 
. . ._ . . ., _._ . . . . .*.. I. . .. .. 
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found that 82 out o f  U4 loclced out becauae of blockea ear8 were 

able t o  m-snter the preaaum ahamber wi thou t  d i f f i a u l t y  after 

1 * I 

breathing B helius-cqygen mixture for 3 minutes. Requarth (19) 

found not o n l y  that greet irnmsdiate r e l i e f  'aw obtained by breath- 

i n g  the hellurr-axyeen ra ix tu re  but t h a t  tur hkd much lee:, Ilinfeation 

and suppumt,ionn in the ears  of h e  helium trsated c u e s .  

t o  e l b i n a t e  men suffering Pram  an^' acuto 01' r h  onic u p p r  rea- 

piratsry M e o t i o n ,  ocum~on head cola,  acclb o r  chrordc tuneillitis, 

pharyngitis, ainuaitA.8, otitis or w k e d  obetruction of the 

nasal paaocigas by polyps or deviated nasal eeptum. 

The uae of the hsliuPe-oqgen d x i u r e  durJq tlre t w i n 8  of 

the p i s r u r e  waa advooaba by the authors already quoted end by 

Hnll (20) an6 has yromn So be of undoubted value in rrsaiating 

the men to h k o  sreeaure without injury t o  the tympanic rncmbram. 
, 

Ehcational  aeaeures leading to a ooaplote urideretanding of 

the value of suallaing, y m i n g  and the w e  of the Valsalva in- 

f lat ion of .;ho a= aro of ~ L i s t l n c t  value and shoula iiever be 

nogleoted. 

If extenaim preraure aq>oaure is anticipatad a pre-sxpoaurr 

audianwtric study ahould ba LDpdd boih as a saTeguard t o  the work- 

man and t o  the employer. 

S W U &  A study of 152 oa~les of asro-otitia media ocaw>g 

in Pben undergoing submarine esonpe training 5 pmsented, *,vitn 



. . . . . . . . .  

. I  
. .  . . i 

. . \  . .  . . . .  

, aeven corcpleta illustrstim a w e  h i a t o r l e a .  

The anstmy, ,. physiology, etiology, symptoolstoloa, !:atholoey, 

treatment and,Pp’t;ylaxis are diecuesed in mma deta i l .  

Spsoial mention is mads of the nsaeaaity f o r  accurate re- 

port ing of these aaeea beoause of the crcnn?lication of diminished 

asdi+tory acuity. 

Q-SkE1Zt a\  
..... . . . . . . . . .  ._- ..... .... ... -.-, .- . . . . . .  -..--.-_.._ _,__-.- . -__ .. ._._-.. ....... . . . - .  . . . . . .  
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W NOT ADOR-8 THE SIGN- OF T H l C  

IlUTAADDRU8 YOUR REPLY TO 
B U R U U  OF W m l C l H P  AND SURGE 

NAVY D ~ A R T H M T .  WASHINGTON. 

AND REFER TO NO. 

WASHINGTON, D. c. November 10 , 1 9 0 .  

. .  
. . . . . .  . . .  . .. 

Dear Sh i l l i ng :  

I have your paper on "Aero-0titi.s Media i n  Submarine Escape 
Training," and propoae t o  use it in a future number of the Bul l e t in ,  
and a t  an e a r l y  as poss ib le  da t e ,  as, of course,  t h i s  i s  r e a l l y  
naval  medicine. The p r i n c i p a l  t roub le  we have had 80 far i a  lack 
of  funds f o r  publ ica t ion ,  bu t  I am pu t t ing  up q u i t e  a acrap f o r  
more money and I thlnk I am going t o  g e t  it, and in which caae w e  
w f l l  have a l i t t l e  more leeway t o  publish.  
me t o  p u l l  a dozen o r  more a r t i c l e s  ou t  of t h e  October number and 
shift them over I n t o  January. 

Lack of funds compelled 

No doubt you have received the Surgeon General ' s  l e t t e r ,  which 
I prepared, in regard t o  the  r eques t  of t he  N e w  Pork Nay Yard fcr 
copies  of your ar t ic le  on audi tory  i n j u r i e s  from noises .  

. \  

W i t h  kind regards,  I am, 

Very s ince re ly ,  

LOUIS II, -RODDIS 
Captain, (MC) U. S. Navy 

Edi tor ,  U. S. Naval Medical Bu l l e t in  

Lieutenant  Commander C. W. Shilling, (NC) U.S.N. 
U. S, Submarine Base 
New London, Connecticut 

.-  ._ ._ . ._  ,,.,-, ...- . 





C O P Y  

. MEDICAL RESEARCH LABORATORY 
u. s. SUBMARINE BASE 

N E W  LONDON, CONNECTICUT 

December 20, 1941 

Captain John R.  Poppen ( i X )  [J .a . I I .  
Bureau of ?.eronfiu%ico 
Ilavj Departnent 
'lashing to:i, D . C . 
Dear Captain PopFen: 

I LKI sendir.C you t h i s  r e 2 o r t  :/h,icii has been  sub- 
mit t ed  f o r  publ ica t ion  i:i t ' :m Kaq. ; iedical  iiulleti!:, c in ; ) ly  
because I thoucht thLt you ziiF;tit 'Je i n t e r e s t e d  i:: tile tiviation 
an,;le w1,ich wo have sug;;ested. 

Tho r e l a t ions l i i p  Letween n e r a - a t i t i s  riadia w,ci l o s s  
of audi toyr  uoi. i ty has been well esta .z l i shod Ad \re bel ieve 
is def i : i i tc ly  proven b.:~ t h e  experirno:itnl results  wiiich ;.re 
present  rind we also f e e l  t i i n t  t h i s  :IR;.~ Le or' s.df'icietit six- 
n i f i cance  t o  tilo a v i a t i o n  Lrancii t o  indicate  a nore .thorouSii 
and painstd:i:lg i n v e s t i p t i o n  w!iich, of  course, \.re are not ia 
a pos i t i on  t o  do Sccauss of l a c k  or ni i t s r iu l .  

;,Io.:t si:icernly, 

. .  

C O P Y  



EAVY D B ' A R l X l h  

WASHRIGTOII 
No, Aer-F-30-RC BUREAU OF AERONAUTICS 

1 January 1942. 

Dear Dr, S h i l l i n g :  

I hnve received and read your a r t i c l e  on Auditory Acuity i n  
Submrine Personnel v i t l i  g r e a t  i n t e r e s t .  I t  r ep resen t s  a w e l l  p l m s d  
and w e l l  executed study and should be a valuable  con t r ibu t ion .  

Our f i r s t  r e a c t i o n  i s  t o  quevtion t h e  ser iousness  of a e r o - o t i t i s  
m d i a  as a c l i n i c a l  e n t i t y  anong fl-fing personnel. On t h e  basis of  oiir 
o l i n i c a l  e q e r i e n c e ,  f i n d  t h e  co!idition t o  the e x t e n t  of being d i s -  
abl ing,  very vory rare. 
disc*issed t h e  matter, t h e r e  is a ur.iverea1 impreaaion t h a t  it i s ,  
indeed, a rare except ion t h a t  t h e  condi t ion is  seen. The equal iza t ion  
of pressure i n  t h e  niddle  ear i s  such a comon happohstance t h a t  i t s  
e f f i c i m t  func t ion  is t h e  sub.ject of i n s t r u c t i o n ,  d i scuss ion  and l o r e ,  
?hey t1ecom so accustoned t o  t h e  condi t ion and t h e i r  o m  pe t  means f o r  
providing adequate equa l i za t ion  t h a t  t h e y  d o  not encounter serioue o r  
even disconfortin!; degrees of inadequate equql izat ion of pressure.  

AmonE t he  f l i g h t  surgeons with whou I have 

B e c s ~ s e  of our impressions, I have checked through t h e  rocords o f  
tlie Cureau of !:edioine and Surgery, and I f i n d ,  f o r  inctnnce,  t h a t  
the incidence 01' o t i t i s  ziedia, acute  ad chronic,  f o r  t:io y e w  1940 
,vas 1.37  f o r  P l i d i t  persoruiel as conpared wi th  2.32 f o r  noizflight per- 
sonnel. This nay be p u r t l y  a r e f l e c t i o n  of t h e  car0 v r i t i i  vhiich f l y i n g  
persoxml  tire se l ec t ed  but  tlio population included P l c r ~ e -  nimbor of 
nonpilotg,  e i i l i s tod  nen who ure  not so c t i re fu l ly  se l ec tod  aa t h e  p i l o t s .  
They represont t h e  cross-uection of on l i s tod  personnel i n  general .  
Accordingly, we have never been aoriously s onccrned ahout t h e  problen 
from the  po in t  of view of t t s . c l i n i c a 1  s ign i f i cance .  

Hevertheleca, your s u g p s t i o n  t o  invest iCate  tlio nattier and 
de temine  i t s  s ign i f i cance  by painstaking invee t ign t ion  is w e l l  t s l e n  
and we w i l l  i n i t i a t e  s t e p s  t o  m r q r  = u t  such a stlldy. 

7 i t h  vory Seat p e r s o m l  viisles and Smsons Greetiws, I M, 

Xespectfully ifours , 

J.  R. Poppen 
Captain, (!!C), lJ.S.?!. 

L t .  Cornur. C. V. S h i l l i n g ,  (!X) USH 
U .S .Submrino Raso 
llew Lo;idon, Connecticut . 

:.!odic81 Departnont . 
c o  F Y  



C O P Y  

MEDICAL RESEARCH LABORATORY 
U. 9. SUBMARINE BASE 

NEW LONDON, CONNECTICUT 

February 2, 1942. 

Captain J. A. Poppen (!IC) Y.S.!!. 
9 i v i s i o n  of Aeronaxtics 
!3ureaii .of l bd ic ine  and SxrLArj 
Navy I>a?artnent, CfasiiicGt'on, E C . 
Dear Doctor Poppen: 

m ihtmk you vory :n:ic!i f o r  your l e t t o r  concernin,: t he  a r t i c l e  
on Auditory Acuity o f  Schur im i 'ersomcl,  vrliich we seiit t o  you. 

I 5uess I tms ovorer, thusiastic i n  TJ cvulurition o f  the 
degree of i n p ~ r t u n c e  t o  be-attiic'ned t o  t l ie condi t ion  of 
a e r o - o t i t i s  nedia as u Glin ica l  e n t i t y  cion2 flyiiil; porsonnel.  
:'ie have a l so  noted tha t  deo2-oett divors  uncl t rk inod  pressure 
workers exporiencs ? roc t ica l  1y no d i f f i c u l t y  i n  t l io  proper 
aqua l i za t ion  of prossurs  i n  t h e  n iddle  ea r .  Xhost .  u l l  of 
our  t roub le  c m c s  with t:;o c r o q s  of studontti w!io are takin;: 
p ressure  f o r  t h e  f i r s t  t i n c .  !Io:iever, i n  tiic nunerous 

011 several occusions i. ecuuse of acute  q p o r - r e s p i r a t o r y  
infec t ions  who d id  havc narked d i f f  icdt; .  i n  ta!:inz pressure, 
--in sori0 institnces leudin:: t o  uctunl  rep ture  o f  t h e  ear  drum, 
and these  cases i m a r i a L l y  showed not  only the acute  hear ing 
l o s s  which i s  conrio:il;r zssociilted - ~ i + I i  acute  ner.0-oti t is  modia, 
bu t  e l s a  s:?ovred a permulnent l o s s  of aucli torr  acu i ty .  

* h i s t o r i e s  wliich vie took i:o d i d  f i n d  a ii.mkcr of ind iv idua ls  

1 
It is  intereoti:i; t o  :loto froi; t i m  s t a t i s t i c a l  s tnndpoint 

t h n t  f l i g h t  personno1 d i d  !lot have tis Zroat nn incidcnce of 
o t i t i s  media, acutc  nad chro:iic, as  d i d  t h e  m r . - f l i ~ I i t  personnel ,  
I!owo~er, it f 3  n ;?al l  k?o:m f a c t  t h a t  t : i t ?  u u % e  a e r o - o t i t i s  nedia 
does not p n c r r t l l y  ;;ot i:ito t ! i o  records,  f o r  tlie ca5e usca l l?  c l e a r s  
i n  two 'o r  t h r e e  days without inf'octlon of nny kind and without  t h e  
necessity of  adnission t u  the Sick L i s t .  

n n s t o i d i t i s  i n  t h e  p o u p  of subjec ts  w!iich ire liuve s tud ied  i n  t h i s  
connection. O f  over one thousand :mn experioncinc Aero -> t i t i s  ned ia ,  
cnl:: :3ne developed n n s t o i d i t i s ,  acu te ,  and only three developed 
o t i t i s  i:odiH, acute ,  but  i n  s p i t e  or' t h i s  we d id  f ind  a cons i s t en t  
l o s s  in aua i to r f  acu i ty ,  ovcn i n  t he  abson'cc of nore se r ious  c01.i- 
p l i c a t i o n s .  I t  i s  tr-ie of course t l i r i t  e x p e r i ~ n c e d  personnel r a r e l y ,  
if ever, have any difticu1t:r i n  equo.liziny, pressure.  

A s  a 1:%ttc?r of f a c t ,  we ha. 
..a very  low incidcnce of acute  o t i t i s  neclia, suppuration, and 

hJL" yo; 1:cr;r nuch f o r  yo..ir i n t c r e s t  i!i t!iis w t t e r .  

*,'fit11 kintiest  personal regards ,  
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A e r o - o t i t i s  Media which i s  t h e  .changes produced i n  t h e  
e a r  due  t o  f a i l u r e  t o  a d j u s t  t o  changes i n  ba romet r i c  pres-  
s u r e .  The changes a r e  o b j e c t i v e  and s u b j e c t i v e .  The 
s u b j e c t i v e  changes a r e  f u l l n e s s ,  d e a f n e s s ,  p a i n ,  and some- 
t imes  v e r t i g o .  T-he o b j e c t i v e  f i n d i n g ' g r a a e d  (1) r e d n e s s  and 

d i f f u s e  r e d n e s s  and echynos is  o f  drum, ( 3 )  d i f f u s e  echymosls 
and evidence o f  f l u i d  i n  drum and middle  e a r ,  (4) f r e e  

I bleedi i ig  i n  #W, -qid\rlle ear r u p t u r e d  b l ebs  on d rum,  o r  
r eup tu red  drum. r 

I i n j e c t i o n  a long  t h e  manubrium and s h r a p n e l l s  area. (2 )  i 
I 
I I 

c- - 
I I 

Wherever men have been s u b j e c t e d  t o  changes i n  p r e s s u r e  
(sand hogs,  d i v e r s ,  f l y i n g  p e r s o n n e l ,  submarines ,  e t c . )  t h e r e  
has been the  problem of a e r o - o t i t i s  media. The problem is 
not  A new one as Spanish  w r i t e r s  of t h e  1 6 t h  c e n t u r y  spoke 
o f  t h e  b l e e d i n g  from mouth, nose, and ears i n  t h e  p e a r l  and 
sponge d i v e r s .  At t h e  Submarine Base, New London, Conn., 
a e r o - o t i t i s  media is seen  i n  t h o s e  takinF: p r e s s u r e  and lung  
t r a i n i n g ,  t h e  f i g u r e  v a r y i n g  from 20% - 30% throughout  t h e  
year .  Some o f  t h e s e  w i t h  a e r o - o t i t i s  media f a i l  p r e s s u r e  
and a r e  dropped from submarirles Others  w i t h  a e r o - o t i t i s  
media p a s s  and con t inue  i n  subs.  Those f a i l i n g  p r e s s u r e  a r e  
g iven  two more chances o f  p a s s i n g  p r e s s u r e  b e f o r e  f a i l i n g  
submarines. Those p a s s i n g  p r e s s u r e  are g iven  l u n g  t r a i n i n g  
i n  t ank  and a r e  s u b j e c t e d  t o  p r e s s u r e  d u r i n g  t h i s  t ra in iv ig .  
It i s  t h e  o b j e c t  o f  this study t o  reduce  tk.e i nc idence  and 
t r e a t  a e r o - o t i t i s  medfa. The prob2em of which th ic j  , i s  a 
c o n t i n u a t i o n  has  already been under taken  by Capt.  C. W. 
S h i l l i n g ,  Lt .  (jg) Ever l ey  and Comdr. Teed. ( s e e  a r t i c l e s  i n  
log -4 

t 
The p ro t l em o f  a e r o - o t i t i s  media i n  submarine pe r sonne l  

has been magnif ied treme.Idously b y  t h e  war where many thousands 
. a r e  g i v e n  lung  t r a i n i n g  and p r e s s u r e  each y e a r .  There are  mope 
. going through lima t r a i q i n q  i n  a month now t h a n  went th rough 

lung t r a in i r l f l  in a year? b e f o r e  the  war. 1 t r a i n e d  last  year. 

4 
r 

_ -  Over 13,000 were i -- 

-c 

The problem o f  a e r o - o t i t i s  media i s  more e a s i l y  s t u d i e d  1 here  a t  Sub. base t h a n  i n  t h e  A i r  s e r v i c e .  The s u b j e c t s  a r e  
- -1 I t r e a t e d  i n  groups  and a r e  g i v e n  50 lbs. p r e s s u r e .  There a r e  

no o t h e r  c o n t r i b u t i n g  f a c t o r s  such as n o i s e  o r  l a c k  o r  i n c r e a s e  
of oxygen. Men a r e  examined imqed ia t e ly  b e f o r e  and l m n e d i a t e l y  
a f t e r  chamber r u n s .  --- _ _ _ _ _  - - - --!-"-'- -- - _  _ _ _ _  - -  
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AUDITORY ACUlTY--SELlLLlNO 27 

step townrd nn attempt to learn more concerning its nature. A 
logicnl procedure to follow will be the study of whnt mny be tliouglit 
to be normnl specimens of the fish concerned to determine normal 
findings and the type of food found in the alimentary tract. A 
limited ocennographic survey of the grounds and levels a t  which tho 
poisonous specigens nre taken might shed some light on contnniinn- 
tion of feeding grounds. The active part  of the investigntion would 
be feeding experiments with specimens of fish (when obtained) to 
determine gross toxicity in animnls, nnd finnlly an ntternpt toxi- 
cologicnlly a t  identifying and isolnting the toxin which mny be the 
active poison. A valunble lend in the identificiition of the toxin may 
be contnined in the definite chain of symptoms seen in alinost all 
reported cases of fish poisoning. The most imporiant determination 
will be locating the source or genesis of the toxin so thnt steps might 
be taken to neutralize its occurrence, nnd thus a decadent industry 
be restored to the islnnds which need both the incrensed activity 
and n sounder source of food supply. :. 

CONCLUSION 
i 
I Pending recognition of the toxin and the ngents producing it, i t  is 

recommended that the species of fish mentioned herein be nvoided in 
certain sensons when cnught in tlie Virgin Islnnd-Culebra areas; 
that  larger and spawning members of these species be avoided, and, 
finnlly, that the carnnx and barrncuda be ncoided nt all times. 
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AUDITORY ACUITY AMONG 8UBMARINE PERSOINEL 

PART I 

By Lieutenant Commander Charlu W. Bhllllng, Medloal C o w ,  Unlted Stater XAW, rsd 
Chlcf Pharmaolrt‘# Mate Ira A. Eserley, Unltcd Btatea Nary  

The term “submarine ears” hns long been applied to anyone in 
the Nnvy who has demonstrated any degree of deafness, and thus 
deafness came to be regnrded as nssociated with submarine duty. It 
has been observed by the nuthors thnt many men of long submnrine 
experience have normal hearing nnd thus we determined to investi- 
gate the allegntion to find whether or not i t  was base(! on fnct. 

. I  

- . .. . .. . . , . . . . . . . _  - . . ... _.... ... 



28 AUDITORY ACUITY-SHILLINO 

Deep-sea diving, Diesel engine exposure, gunfire exposure, and nu- 
merous other nnval and industrial hazards have likewise come to 
be regarded a s  detrimental to hearing. Little or no accurate and 
controlled investigation lis? been done regarding any of these so- 
called nnval hazards to hearing and i t  was decided, the necessary 
equipment being readily avnilable a t  tho Submarine Base, New 
London, Conn., to investigate the matter exhaustively. 

I n  the course of this investigation over 1,500 audionietric exniniua- 
tions have been made. I n  all cases n coniplete otological history and 
physical exnmination were accomplished, including a record of nny 
disnse  or injury incurred by the subject which migtit, in any way, 
affect the acuity of henring. 

diethod.-For the first and major part  of the audiometric exlrmi- 
nations, we used a standard Western Electric 2 6  audiometer and 
for the latter part, a new standard Western Electric 6I3 audiometer. 

'These instruments were calibrated in the factory and direct coni- 
parison of the two machines inve interchangeable results. Uoth 
machines mere also checked against known normals and gave accurate 
readings throughout the entire range. A Hartmnnn tuning fork 
set was used with forks ranging from 128 (C) to 2049 (C4). Tile 

I watch used for testing the hearing was an Ingersoll, although for 
a large group both the Ingersoll and a Navy standard stop wntch 
were used. The whispered and spoken voica, and coin clicks were 
done in  accordance with parngraph 1434, Mununl of the Medicul 
Department, United States Navy. The audiometric determinations 
were conducted in accordance with standard procedure either in a 
epecially constructed soundproof room where the sound level wns 
below 30 decibels, or under similnr sound conditions in a r&m in 
the mine depot. The sound levels of the audiometric rooms and 
,of the Diesel lnboratory were deteriniued by means of a General 
Radio sound level meter, type nunider 759 which wns calibrated a t  

The  otological examination included the physical examinntion of 
the ears by otoscope, the determination of the watch tick, whiuperecl 
voice, spoken voice and coin click for both ears in accordance with 
the instructions as noted above, the Weber test, the Rinne test, the 

4 Romberg, the Bnbinski-Weill, and exnmination for spontaneous 
nystagmus, with any additional comment deemed necessary. 

The  history of ench individual included the following information : 
; Date, name, age, rank or rate, ship or station, length of naval service, 
*submarine service, deep-sea diving duty, lung training duty, avia- 
Lion duty; and in the CRSB of machinist mates, the length of time 
with various types of Diesel engines; and in the case of radiomen, 
the length of time standing regular radio watches. 

' 

' 

. the factory and again a t  this base. 

f .  . %  

. .  

* '  
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A complete history of family deafness, difficulty in taking pressure, 
and of exposure to gunfire or explosion was taken. Routine gunfire 
exposure was considered to be that in which no more serious symptoms 
than slight loss of hearing for 15 to 20 minutes or ringing in tlie 
ears for about the same length of time had been experienced. Since 
almost all naval personnel have a t  times noted these minor symptoms 
they have, for the purpose of this investigation, been classified a9 
“routine.” Audiometric examination has demonstrated the correct- 
ness of this classification. The nudi tory threshold was determined by 
the “inaudibility to audibility” metliod and thus the ascending thresh- 
old is used throughout. The ;onL interrupter was used as a frequency 
check and audibility control. 

Caro was taken to have a complete understanding of the questions 
and to elicit a comprehensive history of frequent sore throat, colds 
affecting ears, bleeding from the ears, otitis media, otitis externa, per- 
forated ear drums, sinusitis, mastoiditis, and any operntive treatment 
of the ears, nose, throat, sinuses, or mastoids. Any history of diph- 
theria, scarlet fever, meningitis, and syphilis was nleo inveetigated. 

The history automatically classifies the men in the following groups : 
Negative or normal, submarine duty, submarine machinist mate duty, 
submarine radio duty, diving duty, gunfire exposure, and, in addition, 
a large miscellaneous group in which there were additional positive 
factors other thnn Lhose mentioned above or  in which two or more 
of the above were positive for the same individual. Thus a submarine 
machinist mate might also have experienced an attack of scarlet fever 
as a child or had severe otitis media or had syphilis, any of which 
factors would eliminate him from the “pure’) machinist m a b  subma- 
rine group and place him in the miscellaneous machinist mate group. 
There, of course, were others who h d  experienced severe gunfire 
trauma as well as having served in a submarine and thus must be 
included in the miscellaneous group. Those individuals having only 
one positive finding so fnr ns the history was concerned, were classified 
as “pure” cases. Thus the ((pure” submnrine machinist mates are those 
cnses giving a history of exposure to Diesel engines while on submarine 
duty nnd mho gave no other positive history go far as trauma, accident, 
or illness that might affect the hearing. The  L‘pure” machinist mate 
cases are presented as a separnte group with the “miscellaneous” 
machinist mntes composing an addi tionnl group. 

HEARINO LQBB DUE TO EXPOSURE TO DBEL moIm N O I ~ B  

A. B a t e  Zoa.-This section concerns the acute loss of hearing, as 
determined by audiometric examination, due to exposure to the noise 
of Diesel engines for periods of 1,2,3, and 4 hours. “he subjects were 
not selected men and they were not ruled out by a below average 

. ... . . _-__. .... . . -..“ ... .. .. 
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30 AUDITORY ACUITY-SHILLING 

“normal” or  preexposure audiogram, for the study was relative to the 
individual’s normal hearing and only a c u b  changes were k i n g  in- 
vestigated. A series of audiogrnms were run prior to exposure to 
determine the normal level and, routinely, a history and physicnl ex- 
amination of the ears was taken. 

The exposure was given in the Diesel laboratory a t  the Submarine 
Base to the 16-cylinder V. M. I. experiment X S-20 and to the 10- 
cylinder radial type Continental engines The V. M. I. was the 
noisier of the two with readings as high as 122 decibels as measured 
by use of the General Radio type 759 sound level meter. This level 
varied with the position of the meter from 100 decibels a t  the most 
remote point in the building to 122 decibels near the air  intake on 
either the port or starboard side a t  the after end of the engine. The  
wen where the men spent most of their time varied from 108 to 112 
decibels. The Continentnl engine produced over-all sound levels 
measuring 85 decibels minimum throughout the laborntory and 103 
to  112 decibels in various positions near the engine. These over-all 
sound levels do not reach the intensity of the engine room of n sub- 
marine ns a P26-decibel average over-all mound level was reported by 
Mr: Wohlberg for two of our new submarines with main engines 
operating a t  normnl cruising speed. 

However, the auditory trauma produced in the laboratory was suffi- 
cient to muse marked loss, as will be noted by reference to table 1, 
ahowing the results of 9 representative cases. 

TABLE l.--doute datnape, aubniarine Dieael enpinea 

I Benrsllon unllr I 
1 hour 

expmure 

Dtclbrlr 
+ I 1  
+ b  

+12 2 
+o. a 

+la. 77 
+lS.W 

St:: E 
+io. m 
+lo. 44 

+lo. b3 
+18.33 

+33.86 
+tl.  33 

+le. 77 
+a. 33 

LOS; 

Dcrlbtlr 
f10.8 

+ I .  3 

S!: z 
+lo. Q1 
+7.w 

i - 9 .62  
+10.60 

+ll.Cn 
+11.94 

+l7.!2? 

4-18.34 

+I2 b3 

+la. 61 

+14.66 
+13.03 

10.40 

NO$UUd 
lwr 

Pacrnl 

+,: ! 
8.8 
6.7 

7. 2 
7 .2  

3. 1 
24 

+. 8 
4-1. 6 

1.8 
c 7  

14 1 
21. a 
4. 3 
7. 4 

1 hour ex- 
pwum lau 

Pciunl 
18.3 
8 .3  

13 8 
11. 4 

17. I 
14.4 

io. n 

7. a 
10. 1 

7.8 

15. 7 
14. I 

1 . 3  
35.3 

13.8 
2 0 2  

0. Lu) 
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31 AUDITORY ACUITY-SEFILLNCI 

Note that the normnl level was below avernge for men of thelr age but 2 men 
of the group showed marked permanent hearlng loss due to other muses. Afler 
1 hour exposure the men were taken lmmcdlately to the eound room and in every 
case and for all  frequenclw, there waa noted a n  acute loss of henrlng. There 
was an average loss for the group of 10.4 declbele, whlch amounts to au  Increased 
loss of henrlng of 9.88 percent. Thls loss follomlng 1 hoiir exposure requlres nbout 
U hours to return to the orlglnal uormal level for the lndlvldual. 

F~OURE 1.-Acute Henrlog Loss l?Ollowlng Dlesel Eaglne Exposure. 

As seen in figure 1, the major pnrt of the hearing loss is incurred 
during the first hour of exposure, with but a comparatively slight in- 
crease following the 2-, 3-, nnd 4-hour exposures. Yet, while hearing 
loss is only moderately incrensed, recovery time is grently lengthened 
by incrensing the time of exposure as  is shown in figures 2 and 3. Fol- 
lowing the 1 hour exposure (fig. 2), return to normal is practically 

I 
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. . . , .  6 . . (  

compIete in 5 hours; whereas, following the 2-, 3- (fig. 3), and 4-hour 
exposures, i t  is not complete even by t h s  following morning or 20 
hours later. 

B. Permrment bss.-In determining the permanent loss of audi- 
tory acuity due to exposure to the noise of Diesel engines, all avail- 
able machinist’s mates on the submarines stationed here or on the Base 
itself, providing they had Eerved on submarines previously, were given 

IF’rovae 2.-Recovery T h e  From 1 Hour DIesel Englne Exposure. 

audiometric and all of the other examinations described in paragraph 
A for “acute” loss. Men with mute colds, sore throat, etc., were 
excused until the condition had cleared in order that a true determina- 
tion could be made. 

A total number of 58 mnchinist’s mates were thus examined. Of 
this number there were 22 who could be classified as “pure” inasmuch 
as they had no positive finding in their history other than service 
aboard submarines in the engine room. The remnining 36 were classi- 
fied as “miscellaneous” machinist’s mates since they had histories of 
disease, infection, accident or other conditions considered to have a 
possible bearing on their acuity of hearing. 

. .  
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TABLE 2.-Permanent damage, submarine Dleael engine8 

33 

Frequency I Ear I 68 I 128 I 256 I SI2 I 1,024 1 2.048 1 4,096 1 8.192 

+6.0 -0.2 4 - 6 6  +IO. I +I5. I Normal.eg- ~.U..--.-...... 
Submarloe machlni3t’s mate3 R +a. 0 +4.4 +12.2 +14.0 +7.7 +‘M. 7 +44.3 +34 3 

“Pure”, mean nce38.S .....: I L +7.3 +4.7 +12.3 +13.0 +8.8 +21.2 +43.8 +33.4 

31.0 __-_----____. _----______. 

y:;  Z::: G:! -.o +J.3 +12.0 

F I a v a ~  S.--Recovery Tlme From 3 Hour Dlesel Englne Exposure. 

Table 2 glves the arlthmetlc menn for the varlous frequencies for both the 
“pure” and “mlscellaneous” groups and also a s  a compnrlson gives the mean 
for our group of normal subjects with nn age range of 25 to 34 years;  mean age 
26.0 yenrs; No. 23. Thls group gave negatlve answers to all of the questlone 
in the hlstory and had normal ears on otologlcal physlcal examlnatlon and thus 
were used as the control or normal group. Our mean for the various frequenclee 
was conelderably less than that found for the same age group by the Natlonal 

- .  . 
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Health Survey (1) on 10,418 eais, but their crlterlon for normal classlflcritlou 
was only that  the subject consider hls hearlag normal, thus their group wns not 
&o sharply selected as ours. Neither were thelr testing condlUon8 a8 well con- 
trolled a s  to soundproof rooms as were ours. 

Figure 4 1s a composlte showlng the blnaurnl mean posltlon a t  each frequencY 
of our ‘6pure” and “mlscellnueous” machlnlst’s mates. In  the same flgure is H 
composite of our normnl group for the nges 25-34 and that of Public Health (1) 

4 

. .. 

F I a m  4.-A composite showing the blnaurnl mean posltlon a t  each frequency of 
our “pure” and “mlscellaneous” machlnlst’s matea  

l.--Our normal for 22 men, ages 25 to 34 yenrs. 
2.--Publlc Health normnl for an unselected group, ages S5-44. 
%-Arerage of 22 “pure” cases-average age 38.6. 
4. Average of 36 ”miscellaneous” case&-average age 37.0. 

In whlch the avernge age Is 30.5. The average age for our ”pure” group 1s 38.5 
and for the “mlscellaneous” 37.9. I t  S fnterestlng to note thnt the loas for both 
group8 rune parallel escept for the 8,192 frequency In whlch there le n sllght 
difference. I n  comparlson wlth either normal there Is showu nddltlonnl loss of 
bearlng for every frequency, whlch is erceptlonnlly marked at  2.048. 4,098, and 
8,102 frequencles. These composlte audiograms of permanent loss show a remark- 
able resemblance to the audiograms of the men who had been given a n  acute 
exposure to the nolse of Dlesel englnea. 
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Figures 6 to 10, Inclusive, a r e  6 typlcal audlogrnms of permanent damage In 

“pure” cases. The legend under each flgure gives the neceesary information in 
each case. They Illustrnte clearly the predilection to damage In the hlgtier 
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Ihouse 5.-R. T. W. Age 48 yrs. 20 yrs. Naval Service. 168 months wlth 
Nelslco, Busch Seltzer, and M. A. N. Dlesel englnes. Both ea r  drums thlck- 
ened. Wntch tlck 14/10 both ears. Rlnne posltlve. The remalnder of the 
examlnntlon was negatbe. 

120 216 312 I024 4096 1192 

Proua~ 6.-T. H. 0. Age 50 yrs. 20 yre. Naval Servlce. 48 months with Nelatco 
and AI. A. N. Diesel engines. Both drums thickened and dull. Wutch tlck- 
right 4/40, left 3/40. 
mnlnder of the examlnatlon was negntlve. 

Whlspered voice 19/15 both ears. Rinne positive. 

frequencies. W. P. (flg. 8 )  is an excellent Illustration of thi8 for all frc- 
quencles approximate the normal except for 4,W and 8,192 where the damage 
le extensive. 

..... . . .. . . . - . . . . . 
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B'Ianae 7.-J. E. F. Age 45 yra 20 yrs. Nnvnl Servlce. 168 months with Nelslco 
and M. A. N. Dlesel englnes. Both drums dull. Wntch tlck-rlght 22/40. left 
8/40. Rlnne posltlve. Tlnnltua left enr. The remainder of the exnmlnntlon 
WBB negntlve. 

FIau-mt 8.-W. P. Age 38 yrs. Naval Servtce 20 pre. 166 months exposure to 
Wntch tlck-34/40 

All other hlstory and exnrnlnntlon 
Dlesel englnes. 
rlght and 32/40 left. 
negn tlva 

Rlght drum Inrge scnr, dill1 nnd thlckencd. 
Rlnne posltlve. 
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111 156 512 1024 

F1EQlJENCY IN CYCLES P I 1  SECOND 

AIR CONDUCnON: RIGI4T 0 LEFT X 

FIOURE 0.-F. A. D. Age 48 yrs. Naval Service 27 yrs. 24 months S/M Dleser 
englnes. 38 months surface Diesel engines. 22 yenrs englue room surface ehlptj. 
Both drums sllghtly dull. Watch tlck only on contact for both ears. Whlspered 
voice, right 1/15, left  2/15. Spoken voice, right 10/15, left 12/16. &In click, 
rlght 2/20, left 3/20. Rinne posltlve. Romberg slightly posltlve. Hlstory and 
physicnl otherwise negntlve. 

1 2 1  256 512 1024 4096 1192 9 1 4 7  

FREQUENCY IN CYCLES PEL SECOND 
AIR CONDUCTION RIGHT 0 LtFT x 

FIOUBE 10.4. E. W. Age 45 yrs. Navcil servlce 20 yrs. 84 months Busch- 
Bulzer and Nelslco S/M Dlesel englnes. Remnlnder of tlme engine room surface 
ships. Both drum8 allghtly thickened. Watch Uck, right 18/40, left 3/40. Left 
ear, whispered voice 13/15, coin click 18/20. Rinne positive. History nud 
physical otherwise negntive. 
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In flgures 11 to 14, Inclusive, we present 4 illustrative cases from our “ m i s  
cellaneous” group. Again the legend under each figure 1s self-explanatory and 
givea n brlef hlstory of each caw. The loss Is the same for the lndlvldunl cnses 
as thnt noted In the composlte shown In figure 4 where the predomlnnte loss Is 
for the 3 highest frequencies wlth 8,102 being coulpletely Inaudible on maximum 
power In several cases. 

DIBCUSSION 

Data have been presented in parngrnpii A demonstrating the acute 
loss of hearing cnused by exposure to the noise of Diesel engines. 
Bunch (2) says that, “The solution to the problem (proving the cnusnl 
relationship between noise trauma and hearing loss) would be nearer 
if records of hearing tests before and after exposure to loud soiiiicls 
were available; * * *.” In  our experiment on acute hearing lass 
such records are presented in tables and figures showing normal audio- 
grams for each subject and then the audiograms sliowing the immedi- 
ate acute damage and the follow-up audiograms showing the grsdunl 
return to the original normal level. Thus the relationship between the 
acute noise trauma produced by Diesel engines and loss of hearing is 
conclusively demonstrnted.‘ 

I n  paragraph 13, dnta have been presented demonstrating marked 
permanent loss of auditory acuity f n r  in excess of any that could \:e 
accounted for by age or other factors. That  oft repeated acute trauma 
causing the acute damage noted above has resulted in permvnenc and 
irreparable damage so far as auditory acuity is concerned can be the 
only logical conclusion. 

There is quite general agreement among writers on this subject in 
describing the nature of traumatic deafness. Politzer (3) expresses 
it as follows, “In nffections of the ear induced by the various trades, 
the results of the tuning forks are characteristic of a primary dis- 
e a 4  condition of the nerves; * * *.I’ Fowler (4) in 1929 stated 
thnt “It would pppear that mid-hlgh frequenciev were particularly 
sensitive to various insults, especially acoustic trnumn *.” 
Bunch (2) presents several audiograms to illustrata the truth of 
these assertions. In both our acute and chronic cases there is ample 
confirmatory evidence that the damnge is largely to  the region of the 
cochlea involved in the reception of higher frequencies. That  there 
M an associnted actual nerve degeneration or destruction hns been 
demonstrated by numerous pathological studies. Rosenblith (5) 
in 1941 reported on a survey conducted in Frnncs to  determine the 
relationship between the “intensity nnd frequency distribution of 
industrial noises and the henring loss which is commonly encountered 
,in noisy professions * *. It wns possible to show that there 
was some proportionality between the average noise level and the 
temporary as well as  the permnnent hearing loss for corresponding 
groups of workers. However, all nttempts to relate the frequency 

. ... .. ..._.. . _- _. ___.___^ :, . . . .. .. . 
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B’IOURE ll.-S. J: 0. Age 47 years. Nnval Service 20% yra In  englne room 
on Eagle No. 55 for 11% Years nnd 7 years in the Bre room under forced d r a f t  
Both druma dull. Watch tlck contact only both ears. JSThispered voice, 1/15 
both ears. Coin click, 1/20 both ears. R i m e  posltlve. Hlstory and examl- 
nation otherwlse negatlve. 
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I”lovar 12.-L. B. W. Age 42 years. Nnval Service 16 yeara 20 mouths wlth 
Nelslco englnes. Became overheated in engine room and became completely 
deaf for 21h hours wlth but partlal recovery, accordlog to history. Both d r u m  
dull and thfckened with evidence of chronlc irritntlon In rlght. Wutch tlck, 
1/40 both ears. Whbpered volce, right 3/15, left 12/15. Colu click, right 2/20, 
left 3/20. R i m e  positive. Weber to right. Hletory and exnmlnatlon otherwise 
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F x o w ~  14.-W. T. P. Age 38 years. Naval Service 18 years. 48 months wlth 
Nelsico engines Ariation-13 hours in the nir. SyphLlb age 35 years, 'well 
trented. Ear drums sllghtly thickened. Watch tick, rlght 2/40 and left 4/4Q 
Whispered voice, rlght 6/15 nnd left lO/l5. Hlstory and 
physical examhation otherwise negative. 

Rlnne posltlve. 
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spectrum of industrial noises to the corresponding hearing loss have 
failed so far, as the most important components of such noises are 
practicnlly always below 1503 cycles while the henring loss becomes 
severe for  higher frequencies only.” We find damage throughout 
the entire mnge with the major loss in higher frequencies. Certain 
other investigators also have reported this “high frequency deafness” 
after exposure to relatively “low frequency noises.” 
‘This  loss of auditory acuity which we have shown, will of course 

reduce the efficiency of the individual so nffected for communication 
by means of voice or sound and may lead to serious accident by 
fnilure to  properly hear and execute orders or signals. Care should 
be taken to keep men who have become deaf out of positions where 
they will have to receive and relay or execute vital orders. There- 
fore, i t  is the opinion of the authors that the determination of nudi- 
tory acuity should be given more meiglit in all physical examinations 
for selection of nnval personnel. Thnt there is rnnrked slowing niid 
loss of efficiency among personnel working under noisy conditions 
has been amply proven by many extensive studies such as the Aetnn 
Life Insurnnce (1930) Zs-yenr test in which they found not only a 
genernl over-all increase in efficiency of 9 percent but an error reduc- 
tion of 29 percent for the typists and of 52 percent for the comp- 
tometer clerks when the noise level was lowered. In a subrnnrine 
there are mnny tasks more exacting than either of these nnd errors 
may be much more costly. Therefore, sound reduction nssumes vitnl 
importance. The relationship between lowered efficiency and the 
production of fatigue by noise was amply demonstrated by Laird (6) 
where he showed an almost dir$ctly proportional relationship between 
the lomering of output and the increase in the loudness of the noise 
of the surroundings. General body fatigue is definitely increased 
by exposure to loud noises. There are other factors definitely con- 
nected with the problem of noise in a submarine which, while not 
within the scope of this paper are of unquestionable militnry sig- 
nificance; for exnmple, the added protection ngainst detection by 
sound devices. 

In quieting the Diesel engines in submarines, weight, space, and 
cost are factors of such importance a s  may make such n procedure 
imprnctical or impossible. However, even though complete quieting 
was not accomplished, any reduction of noise would be splendidly 
worthwhile. 

Ear defenders, such as are manufactured by the Mine Snfety 
Applinnce Co. and others are suggested a s  an alternative. These 
ear defenders are cheap and produce marked nttenuntion of noise 
(nbout 30 decibels) according to personal correspondence received 
from Vern 0. Knudsen, without reducing the fidelity and provide 
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the necessary protection for the delicate mechanism of the ear from 
the trnuma induced by the noise of Diesel engines operating in 
confined spnce. 

SKrMMAm 

A technical introduction to a series of papers involving hearing 
losses due to exposure to  vnrious nnval hnzards has beem presented. 

Data have been presented illustrating the acute loss of henring 
caused by exposure to Diesel engine noise. 

Dnta have also been presented showing that this damnge tends to 
accumulnte nnd become permanent in those being constantly exposed 
over a period of years. 

It has been pointed out t h n t  such hearing losses are to the detriment 
of the best interests of the Service. 

The desirability of quieting the engbes is suggested. 
The wearing of ear  defenders is advocnted if quieting the engines 

Further studies concerning nnvnl hazards to hearing are in progress 
is deemed impracticnl. 

and will be presented ns the work progresses. 
, (To be Oontinued) 
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CONCLUSION 
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AUDITORY ACUITY IFI SWMAEIXfE PEBBOHTJEL 

By Lleutcnant Commander Oharlcr W. Ehlllln~, Y d o d  O o r p ,  United S t a t u  Nary, and Ohlef 
Pharmaolrt’r Mats Ira A. Everlq, United S t a t u  Haw 
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PART XI’ 
EEARlNC LOSS DUE TO EXPOSURE TO RADIO UNDEB SEBYICE CONDITIONS 

This  is the second in a series of articles on auditory acuity in sub- 
marine personnel involving both acute and permanent loss of hearing 
due to various types of auditory trauma. I n  the first article (1) 
Diesel engine noise was conclusively demonstrated to be one of the 
causes of acute and permanent loss of hearing. I n  this article, we 
present a report on radiomen, both submarine and general service, 
and compare them to “normal groups” of like age. The technical 
operations and examinations for this section were conducted as 
detailed in the original article. 

XPart 1. U N l P D  8TATDII N A V A L  MEDICAL BULLSTIN. 42 : 27-42. Jan. 1942. 

Q- s w  13 
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Opportunity for examining men suffering from acute loss due to 
exposure to sudden violent radio trnuma did not present itself. Hom- 
ever, although no cases were nctually examined a t  the time of the 
acute exposure, many of the histories contained statements to the 
effect that while listening to a distant station, n nearby station sud- 
denly came in with such power as to render the listener temporarily 
deaf, and in some cases, caused such shock that i t  was several minutes 
before recovery was sufficient to permit even routine work. Although 
but inconclusively demonstrated by our experiments, i t  is believed that 
this traumntism, especially when of t  repented, definitely leads to per- 
manent loss of henring. 
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significantly increased loss for every frequency. I n  the last two 
horizontal columns a compilation of all of the “pure” radiomen is 
given for comparison with all of the “niiscellnneoils” radiomen. As 
mould be expected the additional trauma encountered by the latter 
group shows itself in an incrensed loss of hearing over the “pure” 
group in all frequencies. 

TABLE No. 2.-Radiomen-Permanent damage 

IHEW~DE lorn In terms of declbeh or senaatlon unltd 

Frequency cycler 

. .  

5. 1 7. I 
6.9 7.5 
4.7 7.2 
7.Y 1 5 1  

10. 1 11.7 
9.0 11.3 

11.3 13. 4 

a. 6 8.0 

I 1 2 6  
1 I C 4  
1 16.3 
, 2 x 1  

21. 7 
29.7 n. 3 
29.0 

I n  figures 1 to 4, inclusive, me present four individual audiograms 
of “pure” radiomen. It will be noted that but one had submarine 
duty, thus submarine service in itself is eliminated as the cause of 
this loss. I t  has been shown that age is not the controlling factor 
and since all other factors have been ruled out in these “pure” cases, 
the damage must be considered as unquestionably resulting from radio 
acoustical traumatism. Of particular interest is the loss of hearing 
in the mid-low frequencies as compared with the loss in the same fre- 
quencies resulting from exposure to diesel engine noise. 

Significantly, the majority of earphones issued to the naval service 
are particularly resonant at  these mid-low fquenciea.  This may be 
demonstrated by maintaining II. constant input power level into the 
earphones and varying the frequency. a t  this constant level. Pro- 
nounced resonance will be noted a t  about 400 to 500 cycles. This may 
nccount for the mid-low frequency hearing loss. Extreme loss in the 
high frequencies is also noted and is, particularly in the frequency 
8192, greater than in exposure to diesel engine noise. 

Two other specific cases are reported (figs. 5 and 6) from the 
“miscellaneous” radiomen group. 

DIICOBBION 

Data have been presented showing a permanent loss of hearing for 
radiomen in the naval service. As is to be expected, this loss has 
a high correlation to the length of service as radiomen. However, 
extreme loss of hearing is usually caused by some definite or oft- 
repeated acoustic trauma such as the “blasting” effect previously 
mentioned. 

I. . 
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84 128 256 512 1024 2048 4096 8192 
C C. C. C .  c' C' C* PITCH c 

6.4 I28 256 512 1024 2048 4096 8192 

Wu.~m l - w .  M.--R. AI. I/C. Age 35 yrs. 16 yrs. navnl service. 188 months 
wearing earphonee. Hlstory otherwlse negative. Wutch tick rlght 8/40. left 
28/40. Whispered voice right 4/15, left 4/15. Ear drums thickened. Physicnl 
otherwise negatlve. 

.. . _ .  . . .  - ... . 
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64 128 256 

~ U B E  8 - 4 .  W. P . 4 .  R. M. Age 40 ym. 19 ym. naval service. No submacirlr 
servlce. 216 months a s  radlo watch stander. History othenvise negative. 
Left ear drum thickened. Watch tick right 4/40, left 2/40. Whispered voice 
rlght 7/16, left 1/15. Coln cllck right 18/20, left 2/!20. Physical othelwlse 
oega tlve. 

FIOUBE 4.-J. L. E.-R. M. l/c. 8 yrs. naval service. No submarine service. 60 
months radlo watch standing. History otherwise negatlve. Watch tick right 
4/40, left 12/40. Physlcal examination otherwise negatlve. 

. 
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J?muu 5.-H. A. M . 4 .  R M. 20 yrs. naval servlce. 144 month8 submarlne 
service. 168 months radlo watch standlng. A h  presaure accldent caused 
damage to left ear. Head colds cau8e partlal temporary deafness. Eraffilna- 
tlon rlght drum thlckened and retracted, left drum scarred, thlckened, retrncted 
and numerous whlte plaques. Watch tlck right contact, left 0/40. Whlspered 
volce right 10/15, left 0/15. Spoken volce right 15/16, left 2/15. Coln cllck 
rlght 12/20, left 2/20. Weber latertrllze to the rlght. Rlnne posltlve on rlght, 
negatlve on left. Physlcal examlnatlon otherwlee negatlve. 
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FIaum B.-J. S. L-0. R. M. 17 years naval servlce. No submarlne service. 
84 months radlo watch standlng. Abscess left ear  nge 21 years, lanced, drnlned 
3 w e k a  Hlstory otherwise negatlve. Exnminnlon, right ear drum normal. left 
ear drum scar and thickened area 3 o'clock. Watch tlck rlght 10/M, left 1/40. 
Whlspered Voice rlght 19/16, left 12/15. Coln cllck rlght 20/!20. left 18/20. 
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This trauma is not only significant from the viewpoint of loss of 
hearing but such acoustical trauma has beer, shown to have a marked 
effect in loss of &ciency and in increase in the number of errors 
made. Laird (2) demonstrated an increase in the speed of typing 
when the noise level mas lowered as well as a reduction in the number 
of errors. Also of interest was the demonstration of the increase in 
metabolic rate associated with nn elevation of the sound level, thus 
accoun ting for the early fatigue experienced when working under 
noisy conditions. 

An investigation of the literature disclosed no reports on radiomen 
but Bunch (3) presented a review of the literature on “Deafness 
From the Use of the Telephone” and discussed six cases which he 
investigated and which tend to show that the mere use of the tele- 
phone in itself is not enough to cause permanent loss of hearing but 
that some definite acoustic shock, such ns  might result from lightning 
striking the line, etc., mould definitely cause a marked permanent 
loss of hearing. 

I n  this connection, our experiments demonstrate the fact that the 
exposure to the acoustical trauma in the wearing of earphones in 
radio work is sufficient to cause permonent loss of hearing. A s  in 
telephone mork, extreme loss most often results from some oft- 
repeated trauma of a more or less violent nnture. 

It cannot be too strongly emphasized that all our radio equipment 
should be so constructed as to eliminate the possibility of such acous- 
tic shock and trauma to our operntors. Telephone companies and 
others in this field have long recognized this and have devised and 
installed various so-called guards. Of these, the “click” receiver 
is probably best adapted to navy use. The signnl is not distorted, in 
fact intelligibility is improved. I,. this type, the shielding is done 
in the earphone itself. Some receiving sets are so constructed as to 
eliminate all peaks of noise nnd to cut in again automntically when the 
sound level becomes sufficiently reduced. Any feature tending to 
lower or eliminate the acoustical trauma is worth Consideration. 

The prnctice of many radio operators of wearing the enr phones 
behind the ears and increasing the volume is definitely wrong and 
should be discouraged as it ultimntely leads to loss of hearing. The  
discomfort due to pressure on the ear is avoided by this practice but 
the acoustical trauma to the middle ear continues by way of bone 
conduction and because of the increased volume required for audibility 
may produce even greater injury. 

It is rendily seen from the data presented that i t  is not necessary 
that a man have a normal audiogrnm in order that  he be a proficient 
radioman. Inasmuch as i t  is the practice on many ships for the 
radioman to be the “sound” operator as well, i t  was considered to be 

‘\ 
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of interest to run nudiogrnms on a group of men selected by their 
commanding officers as being excellent “sound” operators. This group 
mas found to have audiograms which were below normal in every c;ise 
and thus it seemed obvious that a normal audiogram is not a require- 
ment for excellence as a “sound” operator. 

The Manual of the Medical Department, paragraph 1535 (d)  (3) 
prescribes that, “All officers and enlisted men of such ratings as may 
be assigned to listening duties shall be tested by the audiometer. The 
only permissible variation from the normal will be in the wave lengtlls 
of 128c and 4096c double frequencies.” 

Inasmuch as a majority of operntors of demonstrated ability did 
not conform to the above requirements, we debmined  to find, if 
possible, some other method of selection which would be truly in- 
dicative of ability. 

Ability in pitch discrimination being of primary importance for 
“sound” operators, a method of examining candidates for the sound 
school was set up  and work is now in progress to determine the 
correlation between ability to discriminate pitch and demonstrated 
ability as sound operators. We determine pitch discrimination by an 
audio-oscillator a t  three frequencies-256, 1024, and 2048, which per- 
mits determinations to within one cycle nbove or below the reference 
notes mentioned. Controlled background noise levels are used in 
conjunction with these examinations to simulate actual conditions 
aboard ship. 

SUMMARY 

Data have been presented showing permanent loss of hearing due 

It has been suggested that acute hearing loss probably follons 

The desirability of some guard against this traumatism has been 

A supplementary exnmination for the selection of “sound” opera- 
A study of this method is 

Further studies concerning naval hazards to hearing are in progress 

to radio acoustical traumatism. 

acoustical shock and if repeated may result in permanent loss. 

suggested and specific methods outlined for its prevention. 

tors is offered in pitch discrimination. 
now in progress. 

and will be presented as the work is colqpleted. 
To be Continued 
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CompZications.-Thirty-four patients out of this series made an 
apparent recovery and were returned to duty. Forty-six patients 
developed cardiac complications, and these were classified BS follows; 
Mitral insufficiency, 40 cases; mitral stenosis, 4 cases; and pulmonary 
stenosis, 2 cases. 

Two of the above patients during the acute stage developed a severe 
pericarditis with a large accumulation of pericardial fluid. Both 
cases with conservative treatment recovered, with complete absorptioii 
of the effusion, and a return of the heart borders to normal limits. 
Both cases had an accompanying myocarditis and endocarditis, wliicli 
persisted, so that they were eventually separated from the service by 
reason of medicnl survey. 

1 

f 

1 SUMMARY 

The increasid number of young recruits entering the Navy in thi; 
clirnata, and the acute throat and respiratory infections of minter,’ 
will undoubtedly lead to a sizable number of cases of acute rheurnittid 

The care in diagnosis and treatment of this condition is of impor-’ 
i 

. fever. i 

tance because of the serious complications which follow in its wnke. 
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HISTOEY O F  PSYCHOLOOICAL EXAMININO IN &E UNITED STATES IVAVP”, 

By Lleutenant Commander 0 .  Y. Louttlt, Unlted Stater H a d  Euerre ’. 1 

While the famous psychological examining p$gram of the Army 
during World War I was not adopted by the Navy, there wns consider- : 
able activity by naval medical officers in the use of -&ychological tests 
in recruit selection. The earliest report on psychological examining 1 

\ 
IC. M. Lauttlt. Lt. Comdr.. D-V (S), USNR: Psychologlcal eurmlnlng In the Unlted States , 

‘An abstract of the above named article lor lnlormatlon Cor the medlpl  otacers or t h e ,  
Navy ; an hlstorlcal summary. Psychol. Bull. 39 : 109-210, 1942. 
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H. Butts, who described a specially devised test in 1911. From 

started a t  recruiting stat 
gested by a drop in perce 

The second mo chological eramina- 
the first! paper was tions is in the SB 

rview method of estimating perso 

AUDITOXY ACUITY R3 BUBXARLHE PEESOHNEL 

By Lfeutenant Commander Charlea W. Shlllhg, hfedlcal G o r p ,  United State. Navy, and 
Chief Phumrclrt’r Mate Ira k Everley, United Stater Navy 

Part IlI 

Rapid change in atmospheric pressure is often manifested by an 
inflammatory reaction in the middle eaf, which, in turn, may lend to 
mute or. permanent loss of auditory acuity. We have completed a 
study on each of these conditions, and because of their interrelation- 
ship, present them as section A and section B of part 111 of the 
series on Auditory Acuity in Submarim Personne2. Section A is 
a study of “Aero-otitis Media in Submarine Escape Training” and 
section B is “Hearing Loss Due to Exposure to Increased Air 
Pressure.” 

SECTION A 

AERO-OI’I‘I%3 MEDIA IN BURMARINE ESCAPE TRAINING 

At the Submarine Escape Training Tank, United States Submarine 
Base, New London, Conn., every candidate for ‘(lung” training is sub- 

‘We wleh to e r p m e  our appreciatlon to Lt. Shirley H. Baron (Me), USNR. for nls 
eouneel and ald In interpretlog the damage to the eara. 



AUDITORY ACUITY-SKILLING AND EVERLEY 665 

jected to 50 pounds increased air pressure in the recompression cham- 
ber, as required by training regulations, prior to entering the water 
for actual training with the submarine escape appliance. 

As the air pressure in the chamber is raised, a feeling of fullness 
on the ear drums is noted because of the inequality in pressure on 
the two sides of the drum caused by restricted air flow through the 
eustachian tube to the inner side of the drum in contrast to the more 
ready flow through the external auditory canal to the outer side of 
the drum. 

The eustachian tube acts as a ventilating shaft tind as a means of 
drainage for the middle ear. I n  the resting state its walls lie in 
apposition, but notwithstanding this, for the majority of those taking 
air  pressure, it  permits sufficiently rapid equalization so that no real 
difficulty is experienced. I f  any difficulty is experienced, the act of 
swallowing or yawning causes the dilator muscles to contract and 
thus the tube is opened which for many is all the additional help 
necessary to facilitnte equnlizntion of air pressure. Others find that 
by closing the mouth, holding the nose and ‘Lblowing against the 
ears” they can more readily faciliiate the opening of the eustachian 
tubes and thus achieve the rapid equalization necessary in taking 
high-pressure air. An ear which is temporarily “blocked” may sud- 
denly give way with a high pitched squeak which is audible to all 
those near the subject. 

However, in some cases, none of these ncts are effective in perrnit- 
ting equnlizntion of pressure nnd if the application of air  pressure 
is continued under these conditions, aero-otitis media results and it 
is with this condition that this paper is concerned. 

Failure to  properly ventilate the middle ear may be the result of 
ignornnce or inexperience, but equalization or ventilation may be 
temporarily impossible according to Armstrong and Heim (1) be- 
cnuse of any of the following conditions: L‘Stenosis of the eustachian 
tube as the result of acute nnd chronic infections of the upper pnrt 
of the respiratory tract, nasal obstruction, sinusitis, tonsillitis, tumors 
of the nose and nasopharynx, paralysis of the soft palate or superior 
pharyngeal muscles, enlargement of the pharyngeal or tubal tonsil, 
inflammatory conditions of the eustachian tube or middle ear and 
scar tissue about the ostium of the eustachian tube.” I f  such condi- 
tions exist the air pressure increase must be stopped and the subject 
returned to atmospheric air pressure (locked out) or there will be 
sharp pain in the ears accompanied by damage to the drum and 
middle ear. 

This damage Armstrong and Heirn (1) have called aero-otitis 
media 

* * * an acute o r  chronic traumatic inflammation of the mlddle enr 
caused by a pressure dlfference between the alr in the tympanic cavlty and that 
of the surroundlng atmosphere, commonly occurlng dorlng changes oP altitude 

. .  

. 
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in alrplane flights and chnracterized by inflummation, discomfort, pain. tlnnltus, 
and deafness. 

Lovelace, Mayo, and Boothby (2) say : 
Aero-otltls media is caused by the lack of ventllation of the middle ear dur- 

ing changes in atmospheric pressure to such an extent that truumatlzation 
occur6 in the tympanlc cavlty. 

A t  this point it might be well to note that whereas the pressure 
difference between atmospheric pressure (760 rnrn. Hg.) and 18,000 
feet (380 mm. Hg.) is only 380 mm. of mercury, the difference be- 
tween atmospheric pressure and 50 pounds (gage) increased air 
pressure is 2,585 mm. of mercury. 

I n  our experience, the darnage which can ‘be noted with the otoscope 
ranges all the way from very slight congestion through marked con- 
gestion or inflammation, retraction, bleb formation caused by actual 
hemorrhrage into the drum membrane, to complete rupture of the 
drum with frank hemorrhage from both the external canal and the 
eustachian tube. To the uninitiated, i t  is truly alarming to look a t  
an ear that a few minutes before was white, glistening and normal 
and see a fiery red drum so congested nnd retracted as to cause oblit- 
eration of all normal landmarks and covered with bubble-like bulges 

. 

- 
caused either by air  or hemorrhage disecting the strata of the drum 
membrane. Often this active congestion and hemorrhage extends 
onto the walls of the external auditory canal and must also extend 
into the tympanic cavity for blood a t  times comes from the eustachian 
tube in the absence of a rupture of the drum membrane. 

Manigan (3) found “a fully retracted drum”, “ecchymotic hemor- 
rhages into the drum” and “inflammation around the pharyngeal 
opening of the eustachian tub . ”  He  also reports, “hemorrhngic 
blebs in the external aural canal or on the drum membrane as thc 
result of air trapped in the middle ear.’’ 

The individual complaints vary with the degree of damage from 
n mild feeling of fullness or “water in the ears” to excruciating pain. 
Deafness, either partial or complete, is an almost constant cornplaint. 
Tinnitus is a frequent complaint. 

Some subjects experience severe pain in their sinuses, usually the 
frontal. This pain may be noted first when the pressure is being built 
up. It may be lancelike and momentary, but frequently is steady 
and Severe enough to necessitate the pressure being stopped and the 
subject “locked out” to normal air  pressure again. 

Nosebleed is occasionally encountered probably because of exces- 
sive trauma when holding the nose and “blowing against the ears.” 
Bleeding, of course, occnsionnlly comes from sinuses. Cases of severe 
toothache have at times developed under pressure which were relieved 

. 
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upon return to ntmospheric pressure. Hidden cavities and leaky 
fillings have been invariably found in these cases. 

A few case histories may serve to illustrate more clearly the various 
types of damage encountered in  attempting to take 50 pounds 
increased a i r  pressure. 

C U E  REPORTB 

Patielit T.-January 13, 1941. Complained of pain In both ears, which was 
of such severlty tha t  a l r  pressure Increase was halted a t  7 pounds and the 
subject put In the outer lock where the alr pressure was slowly dropped to 
normnl atmospheric pressure whlle the o t h r s  In the main compartment con- 
tinued to lncrease the pressure untll reachlng 50 pounds. Ekamlnatlon revealed 
modernte congestlon of both drums. B y  next mornlng there was evldence of 
cldnring of the condltion and by the 16th of Janunry he was consldered to be 
rendy to try i t  agnin. 

Unable to take more than 20 pounds Pres- 
sure bo wns “locked out” as descrlbed above. Complained of pain in the left 
ear only. Exnmlnatlon revealed right ear normal but left with marked con- 
gestion, retrnction and bubblelike areas of hemorrhage Into the drum membrane. 
Splt out considerable blood-streaked material drainlng from left eustachian tube. 
December 24.-Some lessenlng of congeatlon. December 28 : clearlng nlcely 
with areas of hemorrhage becomlng deep purple. December 27: clearing con- 
tinues with arens of hemorrhage ahowlng organlzation wlth change to orange 
brown color. January 22, 1041 : left d rum completely cleared of acute condltlon 
but dull, thickened and showing areas resembllng scars. 

Patient Ni.-January 0, 1941. “Locked out” of pressure a t  12 pounds. Corn- 
plalned of pain In the region of the frontal and ethmoldal sinuses. The frontnl 
sinuses mere cloudy to translumlnation and by x-ray also showed Involvement. 
Jnnunry 7 :  Pnln continues desplte local hent and shrinkage of nasal mucous 
membrane. Jauunry 8 :  As pain contlnues patient turned In sick bay for 
contlnuous treatment. January  13: Discharged to  duty, free from pain. 

At the original ear  ernmlnntlon both drums 
were dull, scnrred and retrncted, and the left Mad a large whlte plaque around 
the periphery and nlso a very thin translucent nrea just off center a t  about 4:30 
o’clock. He mas advlsed of the condltlon but since he was a n  offt~er candidate 
for Submarhe  School who had been sent a longwdlstance, he was allowed to 
attempt “lung tralnlng”. While taking pressure, he noted pain In hls left ear 
and then a feeling as if somethlng had glven away followed by relief of pain. 
He completed hls tralnlng and reported to the Submarine Medlcal Uamine r .  
A lnrge perforatlon with ragged edges was found to Nave completely replaced 
the thin area noted prlor to taking pressure. The  ear remalned clean and dry 
and the drum healed over by the 18th of January but the area of the war le 80 

a large and thin that It will undoubtedly rupture agaln a t  the least pressure. 
Took 50 pounds pressure without any d181- 

culty but ns the pressure was belng dropped felt sllght paln and there suddenly 
appeared a marked hemorrhage of thb left ear and of the nose. Contrary to 
Instructtons this man “held hls nose and blew” whlle pressure was belng 
dropped, thus lnhlbltiug equallzatlon of pressure. Examinntlon of left ea r  after 
cessntion of hemorrhage and cleanlng out of canal revealed a drum which was a 
deep purplish-red wlth a rupture of fa i r  size on the peripliery of the drum a t  
11: 30 o’clock (pars flacclda), wlth blood stlll drlpping from the perforatlon. 
Examlnatlon of the rlght ear showed marked congestion, bulglag and evldence 

Patient N.-December 23, 1940. 

. 

Pntiait C.-January 2, 1041. 

Patient D.-November 8, 1040. 

. 
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of hemorrbage into the drum membrane but no rupture. Because of the danger 
of infectlon, the man was turned in on the ward where the ward medlcal ’ 
oficer wanted to lance the rlght ear, refusing to believe that I t  had been normal 
upon examlnatlon less than a n  hour before. November 30: The rlght ea r  has 
cleared except for a n  area of organizing hemorrhage now brownlshl purple in  
color. The left enr drum however, is purplish-black Ln i b  entlrety and devoid 
of the normal landmarks although the ruptured area has healed over. 
December 3: Both ears a r e  almost normal except that the d r u m  a r e  dull nnd 
thickened and a brownlsh area still peraists In the rlght ear. 

Patient M.-January 8, 1941. Completed the pressure and the “lung” tralnlng 
but hnd contlnoal pain in left ear slnce that tlme until reporting to sick bay 
on January 11 a t  whlch time there was marked bulging of drum with evldence 
of acute inflammation. Was given local treatment and general aedatlon but on 
January 12 condltlon was worse and a paracentesis was done wltli a heavy 
dralnage of pus and marked relief of pain. Ear drained for a few day8 but 
eventually healed without complicatlon. Although a mild upper respiratory 
infection was present a t  the tlme of admlssion on the 11th of January, It 1s 
belleved tha t  the otitis-media had it8 origln In thk a i r  pressure experience on 
the 8th a s  the pnln had continned from that  t h e .  

Pattent L.-Developed acute mastolditis requlring lmmedlate hospitallzation. 
This developed .almost immediately following a painful pressure erposure and 
there can be no doubt as to the etlology. 

It is worthy of note that during the fiscal year July 1, 1940, to 
June 30, 1941, in which this study was undertaken, there were 4,333 
officers nnd men examined for  “lung” trnining. Of this number there 
were 256 turned down from the following defects: Catarrhal condi- 
tion of upper respiratory tract, 109; otitis externa, 48; tachycardia, 
35; hypertension, 38; other general causes, 24. There were an addi- 
tional 222 mho failed to equalize pressure and were thus, a t  least 
temporarily, prevented from completing training. These conditions 
mere in the main, only temporary for there were but 19 who were 
permanently disqualified nnd taken dfI submarines; 9 because of 
failure to equalize pressure; and 10 because of defects, noted during 
the physical examinntion, of n nature serious enough to necessitate 
disqualification. 

Two thousand seven hundred and fifty-one of the men taking the 
50-pound pressure test were included in this study. Of these, 1,866 
were taking pressure for the first time, 44 had tried before but never 
successfully completed the pressure test, nnd 941 had the pressura 1 
or more times previously. Of the men taking pressure for the first 
time there were 152 men having ear trouble of sufficient severity to 
cause them to be “locked out” of the chamber before completing the 
test. This usually occurred before reaching 10 pounds. I n  addition, . 
there were 139 men who had enough trouble to require the increase of 
air pressure to be stopped 1 or more times during the test. Of the 
experienced men taking pressure, there mere 55 ‘‘locked out” and 25 
mho had to stop in order to equalize. Sinus pain forced a total of 

. . 
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9 men to come out of the tank while, in addition, there were 26 who 
’ experienced pain xvhile the air pressure was increasing, and 9 who 

experienced it during the dropping of the pressure. There were 40 
men who experienced nosebleed during or immediately following the 
pressure test. 

The clinical entity termed “nreo-otitis media” is new only in its 
application to aviation medicine since traumatic pressure injury to 
the middle ear mns observed and described as enrly as  1896 when Alt 
(4) reported three cases of “apoplectiform labyrinthitis” in caisson 
workers. However, his cases may have been due to compressed-air 
illness for as Anthony ( 5 )  says: 

There a re  two main types of ear  trauma, one where the symptoms are part 
of the symptom complex of caisson disease and produced by nltrogen bubbles 
In the cochlear and vestlbular apparatus, the other where they a re  dlrectly due 
to the actlon of the compressed ah. 

We know that as early as 1900 this distinction was clearly under- 
stood for Heller, Mager, and von Schrotter (6) divided their cases 
of ear trauma in caisson workers into two groups. The fir& ~ o u p  
consisted of cases of temporary deafness and vertigo caused by com- 
pression. The second group was composed of the cases which showed 

, “Meniere’s syndrome” and in which the aural lesions were thought to 
be due to nitrogen bubbles. 

I n  1909 Keays (7) reported on 3,692 cases of compressed-air illness. 
Of these, vertigo without other symptoms w s  noted in 113 cases, 
pains in the ears, hemorrliages froni them and temporary deafness 
in 68 cases, Meniere’s symptom-complex in 14 cases and apoplectiform 
deafness in 2 cases. Two years later Bnssoe ( 8 )  reported that 87 
men of a group of 161 caisson diseuse cases gave a history of ear 
affections, 33 complained of dizziness, and rupture of the &win 
occurred in 2 cases. 

Silberstern (9) in 1012 reported on 190 cases of caisson disease in- 
cluding 11 cases of hyperemia of the ear drum, 12 of hemorrhage into 
the tympanum, 3 cases of myringitis and 1 case of suppurative otitis 
media. I n  the same year Hill (10) wrote his book on diving in which 
lie says : 

The casea of ear  trouble were of two klnds: 1. Cases of tempornry denfness 
and Wrtigo, lasting uot more than 8 to 14 days, and caused by nonequallzatlon 
of the pressure on elther side of the drum durlng compreaalon. The  tympaolc 
membrane showed slgns of congestlon, aud there appeared in some casea hemor- 

, rhagee either in Its substance or in the mlddle ear. Bloodstafned sputum mlgbt 
be coughed up from the back of the throat, the blood comlng from the Eustachian 
tube. 2. Cases of Menleres Complex, vertlgo. vomlting and deafnesa-eymptome 
whlch might persist indeilnitely, and were caused by lesions produced by a l r  
bubbles elther in the central tracts o f  the cochle‘ar vestibular nerve or In the 
internal labyrlnth of the ear. 

8 

’ 
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Anthony (5) in his excellent study of 70 cases of compressed air 
injuries to the ears and accessory silluses occurring in the Memphis 
tunnels reports that  

‘ 

Paiu occurred in each of the 70 cases of compressed air  lnjurles thnt I have 
seen. Eighteen cases complalned of coughing up bloody secretlon or of havlng 
a bloody dlscharge from the nose, 19 cases complalned of vertlgo, 7 cases com- 
plhlned of severe tlnnltus, Y cases showed nystagmus which cleared up wlthln 1 
week, and 1 case complalued of double vlslon, but the dlplopla lasted only 2 or 
3 days. Thlrty-four c a m  coniplalned of marked deafness In one or both ears. 
Flfty-Bve of these ca8es gave a history of having had nn upper resplratory In-  
fection before entering the tiinnel of compressed tllr, and on examlnatlon, I 
fouud that  a t  least 95 percent of the cases had evidence of a n  upper respiratory 
Infectlon. 

Slxty-nine of the seventy compressed nlr Injuries had ear Injuries. The  injury 
was bllateral In 31 cnses and affected only 1 ear In 38 cases. There were 52 
cases of acute congestion of the ear drum, 23 cases of hemorrhage in the drum, 
19 cases of perllabyrlnthltls, 9 cases of otltls medln, purulent acute, in  each of 
whlch It mas necessary to Incise the ear drum, and 2 casea of acute mastolditis. 

The  question of rupture of the tympanic membrane is one of great 
interest. 
those reporting in the literature all agree that i t  does occur. Dewat.11- 
pont (11) reports thnt 

, 

All those working with compressed a i r  have seen cases and . 

Because of too rapid compresslon und also tlecompresslon, IS have suffered a 
rupture of both tpmpnnic membrane, 3 of 1; lit least the latter snld to us thnt 
the blood drained from but 1 ear, but it  Is possible that t he  drum of the other 
wns ruptured nl80 wlthout external dralnage of the blood belng produced. 

This quotation brings up B most interesting problem, for he evi- 
dently is assuming that because there is frank hemorrhage from the 
external ear there must be a rupture of the tympanic membrane. This 
is in error, for it frequently occurs that there is a hemorrhage into 
the tympanic membrane with disection of either the very thin outer 
epitlielinl layer or the equally thin inper layer from the middle fibrous 
layer, and on occasions there is 8 rupture of either of these thin cov- 
ering membranes allowing frank hemorrhage without ‘a complets 
rupture through the entire tympanic membrane. As was noted above, 
Silberstern (9) reported “12 hemorrhages into the tympanum” but he 
does not mention a single case of complete rupture of the drum. As 
noted earlier in this paper, hemorrhagic blebs and air  bubbles have 
often been observed in the drum membrane itself. Blood has been ‘ 

noted coming from’the external canal or from a eustachian tube, and, 
upon examination, no complete perforation of the drum could be . 
demonstrated. This  is not to say that perforation cannot occur for 
i t  does; but it is simply LL warning not to assume a complete perfora- 
tion because of hemorrhage. Guttich (‘12), (13),  (14) presents nni- 
mal experimental work and observations on men to prove that  in  
rupture of the ear drum while diving or swimming under water, there 

’ 
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is II flow of water into the middle ear causing such marked dizziness 
niid loss of ballince that without outside help tlie individual \rould 
not be able to make his way to the surface iind woirld drown. “That  
cleatli due to this type of vestibular imbalance is possible in swimmers 
cannot be doubted.” He advises great care in deep diving especially 
in cold water and the wearing of oiled cotton in the external auditory 
canals. Van Dishoeck (15) has developed a pneunioplione for tlie 
measurement of resistance of eustacliiaii tubes in caisson workers. 

United States naval records on this coidition are incomplete since 
maiiy never report for  trentnient, others are treated as ambulatory 
patients and are not admitted to the siclr list even for  record, aiitl 
others are given the disease diagnosis of Otitis ’Media. The proper 
diagnosis for these cases is rupture, traumatic, tyinpuiium No. 2548, 
Speciality letter U, for diving and submiirine escape appliance. The  
Annual Report of the Surgeon General, United States NIIVY lists 110 

such injuries for 1935, 1936,1937, and 1938 but does list two cases for 
1939. Vail (16) in 1929 quoted from a letter from the Surgeon General 
of the Navy saying that there were “no admissioiis to the sick list for 
damage to the ears that could be considered due to diving activity.” 
H e  also quotes Lt. Comdr. G. H. Mankiii with whom we agree when 

As is well known, the Incidence of dumnge to the ear drums nmong diving 
personnel of the Navy 1s iiiuch greater tlian moiild nppetrr froin n study of the 
vlttkl ehtlstlcs publlslied 111 the Surgeon Ceiiertrl’s annunl report. Thfs state 
of nffntrs obtalns for oiie of two reasons: the condltlon Is overshadowed by some 
other Incident of dlvlng more serious in nnture or the ear darnage 1s insufacient 
to wnrrant phclng the dlver on the slck list with the sendlng of the custommy 
notlce to the Bureau of hiediclne and Surgery. 

, 

* he says : 

Vail himself reports two cases of complete 1-iipture of the drum, oiie 
in three plnces with bleeding from thuiiose and froin the affected ear. 
Proper recording and reporting of this condition is of extreme impor- 
ttince not only because of the danger of imiiiediete complications but 
also b p u s e  of the frequently associated diminution of auditory 
aciii ty. 

As noted in the illustrntive case histories; complications range from 
otitis media to mastoiditis but the most frequent and also the most 
serious complication of aero-otitis media is the associated loss of 
auditory acuity. This is completely considered in section B of this 
paper, but it is important a t  this time to emphasize that the loss niay 
u t  times be sufficiently great to be disabling; and that i t  may take as 
much as a month to clear in favorable cases and in some cases muy 
never return to normal. 

Treatment of a coiiservative nature has been most effective in 
our series. I n  some of the first cases treated an attempt was mnde 

. 
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to equalize the air pressure by the use of an eustachian catheter or 
the Politzer bag but no more relief was obtained than by instillntion 
of warm soothing oil to the ear. Anthony (5) tried inflntion of 
the eustachian tubes in 25 percent of his cases but found no benefit 
and, in fact, says it is contra-indicated because of the frequently 
associated inflnmmation of the eustnchian tube. At the present time 
“auralgan” in the external ears and shrinking of the mucous mem- 
brane of the nose by spraying with an ephedrine inhalant is used 
exclusively in the treatment of these ears with excellent results 
Manigan (3) recommends conservative treatment and advises against 
inflation or myringotomy, even in the presence of a bulging drum 
membrane. For the restoration of normal hearing, time is the only 
treatment available, as  it is necessary to await the organization and 
final absorption of the blood and serum in both the drum membrane 
itself and in the inner ear. 

The alleviation of this condition by the inhnlation of helium- 
oxygen mixtures was advocated in 1939 by Lovelace, Mayo, nnd 
Boothby (2) because of the increased speed with which i t  would 
diffuse through the eustachian tube into the middle ear. Crosson, 
Jones, and Sayers (17) in the work on the Queens Midtown Tunnel 
in New York City found that 82 out of 84 locked out becnuse of 
blocked ears were able to  reenter the pressure chamber without 
difficulty after breathing a helium-oxygen mixture for 3 minutes. 
Requnrth (18) found not only that great immediate relief WRS 

obtained by breathing the helium-oxygen mixture but that he had 
much less “infection and suppuration” in the ears of the helium 
treated cases. 

PREVENTION 

. 

. 

* 
Prevention rests largely upon careful physical exnmiuation to 

eliminate man suffering from any acute or chronic upper respira 
tory infection, common head cold, acute or chronic tonsillitis, 
pharyngitis, sinusitis, otitis, or marked obstruction of thg nasal 
passages by polyps or deviated nasal septum. 

The use of the helium-oxygen mixture during the taking of the 
pressure was advocated by the authors already quoted and by Hall 
(19) and has proven to be of undoubted value in assisting the men 
to take pressure without injury to the tympanic membrane. 

Educational measures leading t u  a complete understanding of 
the value of swallowing, yawning and the use of the Valsalva infln- 
tion of the ear are of distinct value and should never be neglected. 

If extensive pressure exposure is anticipated, a preexposure audio- 
metric study should be made both as a safeguard to the workman 
and to  the employer. 

0 
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SUMMARY 

A study of 152 cnses of nero-otitis medin occurring in men under- 
going submarine escape training is presented, with complete illus- 
trative case histories. 

The anatomy, physiology, etiology, symptomntolog-y, pathology, 
treatment and phophylnxis are discussed in some detail. 

Special mention is made of the necessity for aceurab reporting 
of these cases because of the colnplicntion of diminished auditory 
acuity. 

SECTION B 

HEANNQ LOSS DUE TO E9p08UILE TO INCHUSED A I R  PRE6SURE 

A. Acute Lose.-The acute hearing loss as pointed out in section 
A, is usually part of the picture of aero-otitis media and results 
from dnmage to  the middle ear occurring when the individual is un- 
nble to equalize the air  pressure in the middle ear. This is most 
often caused by temporary or permnnent nonpatency of the eusta- 
chian tube. I n  these cases, the hearing usunlly returns to normnl 
within a few days but may be delayed for months in cases of severe 
damage and, in  some cases, complete return to normiil never occurs. 

. 

As will be noted by reference to table 1 and as is shown in figure 
1, there is an almost uniform loss of 20 decibels for each frequency 
between the acute aero-otitis medin cases nnd the normnl groups. 
That this 20-decibel loss wns of the conduction type of deafness 
was demonstrnted by both nudiometric and tuning-fork studies. 
Tinnitus was present in a number of cases. The  degree of damage 
observed by otoscopic examination was not consistently reflected 
in the loss of hearirrg as determined by audiometry. However, it  
is probable that were it possible to see the midlde or inner ear, 
damage would be seen to more closely parallel the hearing loss. As 
pointed out by Requarth (18) : 

In cases of more severe otitls the middle enr is  filled wlth serosnngulneous 
fluld, the drum Is n dark blulsli red and there is u mldde-ear type of denf- 
ness. The lese severe dlsordere subside ln 24 to 48 hours, the drum resumes 

1 Part I. Unlted Stntee Naval AJedlml Bulletln. 4 0 :  27-42, Jan. 1 9 1 2 ;  Pnrt XI. Unlted 
Stntee Naval bfedlcnl Bulletln. 40 : Aprll 1042. 
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. .  . .. 

674 AUDITORY ACUITY-SHILLJXG AND E V E R L E Y  

Its normnl nppenrnnce, and the hearing is unimpaired. Aero-otitis medin ns- 
socluted with much fluid in the middle ea r  resolves slowly over n period of 
severnl dnys to several weeks. In n 
slgniflcant number of pntients the fluid becomes Infected, perforntlon occurs, 
and typicnl suppurative otitis medin results. 

Hearing loss in a number of cases increased on the second and 
third days. Tliis may be explained by coagulation of tlie eutrnv- 
s a t e d  blood in the ear drum and/or the middle ear, causing de- 

Hearing returns as the fluid resolves. 

IWIUIIE l.-Acute henring loss associated with ticote aero-otitis rnedln ns coin- 
pnred with normal groups. The “nero-otitis” curve is the nvernge of 18 recent 
aero-otitls medln cnsea tested for nudltorp acuity. The ‘*same nge” norrniil 
group 18 the nvernge hearing found in u like number of men of identicnl 
nges tnken from our generul “norinnl” groups. The other nor~nnl group 1s our 
entlre norninl or control group for “ngcs 25-34.” 

creased mobility and difficulty of sound trunsmission. Another con- 
sideration is that damage to the drum and middle ear is caused by 
pnrtial or complete blockage of the eustachian tube and in tlie 
attempt to take the pressure tliere is trauma which causes increased 
swelling of the mucosa in or around the naso-pharyngeal opening 
of the eustachian tube tending to produco complete occlusion. Witli 
tliis condition existine tliere wil l  follow absorDtion of the oxveen froiii 

- -  .- .. -. .... . - ,. . .. , ~. .. . i_ . . . . - . . . . . -. . . . 
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, the ai r  t.rapped in the middle enr, and this in turn will cnuse a 
cupping effect which will lead to further damnge nnd contruction 
of th‘e drum causing increased pressure 011 the ossicles. This mily be 
severe enough to not oiily cause fixatioll of the clinin but to jam the 
stapes into the oval window causing damage to the inner ear. The 
tinnitus, experienced by many, may be caused by this dnmnge or 
niny be an nir-pressure phenomenon. This increased loss on the 
second and third day is well demonstrnted in the cnse of M. L. W. 
tihown in figure 2. 

The case of J. D. S., figure 3, clearly demonstrntes the fact thnt 
loss of auditory acuity is nssocinted with nero-otitis media caused 
by failure to equalize air pressure, for in this case the right ear 
was not damaged in the least and suffered no auditory loss, whereas 
the left ear wns damaged on three attempts a t  taking air pressure 
nnd showed marked loss of auditory acuity. Only the left ear is 
shown in figure 3. 

That  severe damage to the middle cnr and the ear drum 
. leads to marked loss of auditory acuity is shown by thc cnses 

of Dewatripont (11). 
He reports 18 cases havlng sufPered a rupture of both tympaiilc menibriines 

‘ and 3 of 1, due to “too rapld compresslon and also decompreaalon.” Of 
thls group, “propreeslre deafness was started wlth all of them; 5 hare  a 
sllght loss of henrlng on 1 slde and a medium or 5 percent loss on the 
other;  6 have R bllaternl medium loss of 10 percent; 3 In 1 ear a medium 
loss and in  the other n sharp  loss, 15 percent; 2 hnvlng In 1 ear  a ehnrp 
henrlng loss and in the other a remarkable loss, 20 percent; 1 wlth marked 
tlnnltus, 25 percent; 1 does not perceive In any manner the  whlspered volce 
a t  more than 10 centimeters and the conversntlonnl volce a t  more than 50 
centlmeters, therefore, attainlng n bilateral denfness qulte complete, 30 per- 
cent;  1 does not hear the watch nor the whispered volce, nor any tuning 
fork, nor even the conversntlonal volce near to the enrs and must be consid- 
ered as attulnlng a complete bilateral deafness, 40 percent; and 1 has on 
1 slde a sharp henrlng loss and on the other complete deafness, 50 percent; 
and also is subject to Intense and frequent vertlgo.” 

It should be noted thnt the diagnosis of perforation mas made in 
several of these cases from n history of hemorrhnge nnd we know 
that hemorrhage may occur in ncute nero-otitis niedin without 
complete rupture of the drum. 

Although in the cases presented in this paper the damage hns 
been cnused by pressure in excess of one ntmosphere, it is equnlly 
likely to occur, as pointed out by Armstrong nnd Heim ( l ) ,  in 
aviators upon too rapid return from n rarified ntmosphere to at- 
mospheric pressure. It seeins certnin tlint loss of auditory acuity 
must also be associated with dnmnge to the ears under thcse con- 
ditions. I n  1935, Armstrong (21) in reporting n free fall in space, 
reported an apparent diniinution of hearing acuity probably due 

. . .. 
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m o m  3.-J. D. S., Sea. 2c. -4ge 17 years. Six months navnl e rv ice .  No 
hfstory of auditory trauma or predisposing dlsease. Failed preamre a t -  
tempt 5-27-41 because of paln left ear. Failed second nttempt 6-441 again 
paln left ear. Third nttempt f3-17-41 failed as above. Left  ear otoscopic 
examlnatlon revealed marked congestion, actuui hemorrhage into drum nnd 
bubble formation. ' IXnnitnefrequency 9747 amplltude plus 10 db wiis an 
early and distreaslng symptom. The right enr remained uormal a t  all  times 
both otologically and by nudiogram. n 1 s  flgure presents flve of many audlo- 
grams taken In thls case. I t  mill be noted that although the recovery has 
been marked and is almost complete In the middle and lower frequencies, on 
the two higher frequencies marked loss still exlsts after a period of 5 months, 
and the prognosis js unfavorable for complete recovery. 

-. . .. - .  . . . .... , -. ~ . . - 
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Froquency (cycla~).. _ _ _ _ _  _ _ _  ___.______._..______ _ _ _ _  123 !L% 512 1,024 2 . M  

Dlven--"Pure" mean nge 30.3 years.. . -. -. -. . -. -. . . 2.3 B 0 11.0 4.6 

Dlven--"Mlse." mean age37.3yem ______________ .  6.0 14.7 17.0 0.2 21.3 
P.H.normal-Ages35-44yeers _ _ _ _ _ _  ~ ____________. 3.8 8.6 8.0 3.0 4.2 

Our normal-ARes 25-34 yesn ... ____________._______ 1.2 4 . 7  7 . 1  - 4 . 4  

to "atmospheric conditions." I n  16 cases presented by Lovelace, 
Mayo, and Boothby (2) experiencing difficulty with the ears during 
rapid descent froni a high altitude, subjective deafness was a symp- 
tom in 7, 1 complnined of tinnitus, and all experienced a feeling 
of fullness or pain in the ears. Tliis loss of hearing in the aviators 
becomes of particular significance during flight when voice com- 
munication is necessary. 

Grent care should be exercised in nll activities where individuals 
are exposed to high pressure air in order to preclude this damage. 
As stated in section A, careful physical examination, particularly 
of the ear, nose, arid throat, and proper instruction in  the methods 
of clenring the ears are of prime importance. 

I t  is fully realized thnt no fine line of demarcation can be drawn 
between acute and chronic or permanent loss. Acute damage may 
result from aero-otitis media and if not severe it may clear quickly 
and completely. On the other hand, the damage may be sufficiently 
severe thnt permnnent loss will result. I n  like mnnner the damnge 
purported to occur as the result of compressed-air illness is usually 
reported in the literature to be acute or sudden in  its onset, but 
by most authors is said to be more apt to result in permanent loss 
of hearing than the damage caused by too rapid compression. For 
this reason the subject of hearing loss due to compressed-air illness 
is discussed under the heading of permanent loss. 

B. Permanent Los.p.-As pointed out above, permanent damage 
to hearing, particularly in the higher frequencies, may result in any 
cnse where damnge to the middle enr lins been extensive. This is 
well illustrated by the two cases (figures 2 and 3) presented under 
acute loss. Boot (22) reports 13 cases of hearing loss in caisson 
workers arid says: 

' 

* 

. 

4,006 

-; 
14.0 
U . 3  
26.2 

The most charncteristlc result of work under compressed air le n loss 
of the upper tone limlt correspondlng in type to the 1068 of hearing due to 
worklng in extremely noisy places such as, for instance, in boilermnlrlng 
shops. It appears to be a slow degeneriition that, starting at  the upper 
llnilt of hearing, gradually extends downwards. The amount of deafness 
of this type occurring in caisson workers corresponds to some extent to the 
t h e  the patient hnR s+nt working under completlsed air. 

He does report that some of the men were "blocked" several 
times, i. e., failure to equalize pressure resulting in  aero-otitis media, 
but still credits routine pressure exposure as the cause of the deafness. 

. 

TABLE 2.--Wearing loas in terins o f  decibel8 or seneation unite 

8.192 

24. J 
16.3 
39.3 
21. i 

- - . -  . . _ .  - -  . . . .  
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Were peraiiinent loss of hearing likely to occur froui exposure to 
high-pressure air, ycr se ,  then deep-sea divers mould show iiinrketi 
diminution of puditory iicuity, for no group of individutils in  the 
navnl service are exposed to Iiigli-pressure air more frequeiitly thuir 
are deep-sea divers. Yet, in our experieiice, they do not develop 
extensive loss of hetiring, due undoubtedly to the fact thut as ii 

group they encounter little or no difficulty in equalizing air  pressure 
and, therefore, do not develop iiero-otitis iiiediii and its ussociiiteil 
damage to the mechanism of hearing. This is illustrated by table 2 

‘ 

r 

FIGWE 4. 

and figure 4 where the loss of iiuditory :tcuity to the “pure)’ divers 
is very little greilter than would be expected for their iige alone. 
Even this slightly increased loss, we believe, is due to certain indi- 
viduals in the group who linve, on occusion, lind difficulty in equal- 
izing pressure and show considerable loss which, of course, adversely 
affects the generiil average for the divers’ group iis ii whole. The 
“miscellnneous” group, iiS would be expected, bemuse of additional 
trnuma, infection, and disease, shows n somewhat greater loss. 

Tlie authors have, during the past 12 years, consistently been ex- 
posed to high-pressure air  up to 10 atmospheres absolute niitl yet 

, 
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the avernge auditory acuity for one of us is 1.0 db  above the normal 
for all frequencies and the other shows only an avernge loss of 5 db  for 
it11 frequencies, which is less than would be expected for his age 
group. Thus, i t  is again demonstrated that the taking of pressure 
is, in itself, not the cause of loss of auditory acuity, but that such 
loss is associated with damage to the middle ear due to inability to 
equalize nir pressure. The author, whose hearing is most acute, has 
had mild compressed-air illness on three occasions but has never had 
difficulty in taking air  pressure; whereas, the other has, on two oc- 
casions, had slight nero-otitis media due to inability to equalize 
pressure and hns never had compressed-air illness. 

“Pure” cases showing permnnent damage tire presented in figures 5 

I l l  1014 1048 1191 no 

. 

I l l  1 >6 911 IO24 1048 4aH 8192 9747 

FlEQIJrNCY IN C Y C L U  PLl SKCOND 

AJR CONDUCTION. RIGHT 0 LEFr x 
Fioonc 6.-Permanent loso “pure” dlver. 

A. J. V., T. M. IC. Age 35 years. Seventeen years naval service. Nlirety- 
six montlis diving duty. No submarine service. Had mlld fungus infection 
left ear. Had no difficulty taking pressure at any time. Both ear drums 
dull. Watch tick rlght 32/40. Examination otherwise negative. 

and 6. Neither of these cases shows very marked loss of hearing 
although by compnrison with figure 4, i t  will be noted that both are 
below the nvernge hearing loss for the entire group. The two 
“miscellaneous” cases presented in figures 7 and 8, as would be ex- 
pected, show more marked loss. One of them, E. A. C., was dropped 
to a depth of 90 feet without being checked, and he suffered a severe 
injury to his right ear which undoubtedly caused the permnnent loss 
of hearing in that ear. The other case, J. C. H., was also dropped, 
causing rupture of his left ear followed by acute otitis media. This 
is also reflected in extensive loss of hearing in the left ear. Both 

... - . .  , -  . . . 
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of these men must have suffered from acute aero-otitis medin as a 
result of these accidents. 

The association of deafness with compressed-air illness has for  
years been reported in the liternture. However, differentiation be- 
tween the damage caused to the ears by too rapid compression n s  
compared with damage following the development of compressed air  
illness has not been clearly mnde. Among the earliest authors to 
mnke a clear distinction were Heller, Mager, and von Schrotter ( 6 )  
who divided their cases of ea1 trauma in caisson workers into two 
groups. The first group consisted of cases of tempornry deafness 
and vertigo caused by compression. T h e  second group was com- 

, 

I I1 I ¶6 to96 1192 9141 

c 

1% $11 1014 2048 , 8191 9 ’ 0  

FIEQUENCY IN CYCLES PLI YCOND 

A l l  CONDUCTION: RIGHT 0 LEFT X 

FIGIJUE &-Permanent 1088 “pure” dlver. 

C.  N., B. M. IC. Age 20 yenrs. Twelve yenrs’ naval service. Sixty-six 
months’ diving duty. No submarine service. Had no dltllculty taking pres- 
sure n t  nny time. Both ear drums dull nnd retrncted. 
Watch tick right 25/40. Left 28/40. Ernminntion otherwlse negative. 

“Lung” trnining twice. 

posed of the cnses which showed “Meniere’s syndrome” and in which 
the aural lesions were thought to be due to nitrogen bubbles. 

Lestienne (23) reports R most interesting case which must be con- 
sidered to be due to bubble formation: 

Worked 7 hrs. in a caisson depth 24 meters . . . decompression lasting 35 
minutes . . . in free a i r  20 minutes . . . stricken sharply wlth intense vertigo 
. . . vornltlng . . . violent tinnitis, especinlly left enr . . . rapldly progresslve 
nnd bilnteml denhness . . . could not hear yells. 

His condition improved somewhat but in left ear 7 months later 
there was still marked deafness. Although he says that his cases 
are nll due to errors in decompression, he points out that damage 
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niiiy be caused by injudicious conipression but that these nccidents 
are not either tis coi1iii1011 nor iis serious in the production of denfness. 

Bunch (24) reports two cnses of almost total loss of hearing as 
caisson deafness but insofnr as his report is concerned, neither 
compressed-nir illness nor aero-otitis medin were considered as cnusn- 
tive factors. Vail (16) reports cases of deafness due to errors in both 
conipression and decompression, and lie siiys thnt in the first group 
the hearing loss miry be temporary or permonent, whereas i n  the 
second group they are usually permanent. Miilan (25) studied tlie 
ncoustic function both before arid after compression arid reports the 
diimnge produced upon the physiologicnl function of the enr. 

I n  figures 9 nnd 10, we present two ciises of men who have hnd 

9741 
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FREQUENCY IN CICLLS PEL SECOND 
F l G O E E  ‘I.-I’ermnnent lose “mleeellnneous“ diver. 

E. A. C.. C. 1’. A l .  Age 30 years. Seventeen yeiirs nnvpl service. Foiir- 
Iiich guu tlred over his stntlon cuused “rlnging” nnd pnrtinl denfness for 
ctbout 2 hours. Dropped to Bo feet  by tenders-rlght ear  bled und 8ometlrne 
later had “boll” In enr cnnnl. Unnble to tnke pressure only once und thell 
qult dlvlng. Rlght ear drum dull. scarred, retrncted mid thickened. I k f t  
drum dull tind thickened. Wutch tlck right contact only, left 2/40. Whin. 
F r e d  volce rlght 13/16. Otherwlse normnl. 

most severe compressed-air illness several times nnd who hnve been 
exposed to high air pressure for periods of 7y2 and 8’ycnrs, respec- 
tively, niid yet show no general loss of nuditory acuity, despite 
iiiimerous coinplicnting conditions reported in their histories. J. M. 
liad serious difficulty in equalizing presslire once irnd shows cliar- 

- - .  - .- . ..__ , . . . . . _ _ . . “ .  - : ... 
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acteristic loss in frequencies 4,096 and 8,192. The two cases here 
presented still have serviceable hearing f a r  better than most authors 
lead one to suspect would result from compressed-air illness such lis 

these men have experienced, to say nothing of their long nnd oft- 
repented exposures to compressed air up to and including 10 at-  
mospheres. We  also have other audiograms in our series of divers 
who have had extensive pressure exposure and whose audiogrit Ins 
npproximate the normnl throughout. These are included in table 
2 and figure 4. 

The extensive report of Keays (7) substaiitiutea our  contention 

111 1% 1014 8191 1141 

1 1% > I 1  1014 1041 w 
?RBQUlNCY IN CYCLIS PEL SECOND 

A I M  CONDIJCTION: RIGHT 0 LEFT X .  

Picoes &--Permanent losa “mlacellaneoua” dlver. 

J. G. N., C. T. M. Age 44 yenrs. Twenty-live yenrs nuvnl servlce. Ten 
yenrs dlvlng duty. No sutrninrliie servlce. k’uther p r t i u l l y  deaf a t  uge 43. 
Dropped by tenders to bottom too rnpldly cnuxing rupture left eur drum- 
bled freely nnd nfterwnrd becnrne Infected. Some drulnage for several yenre. 
Noted some deafness for past severnl yenrs. Both ear  drums dull and re- 

’ tracted. Left  scnrred. Romberg-Sllght sway. Weber lnternllzev to the 
right. Whlspered volce rlght 7/16, 
left 1/15. Spoken volce rlght 10115, left 5/15. Coin click rlght 20120, left 

Wntch tlck rlght 5/40, left contact only. 

’ 2/20. Physical exurnlnntlon otherwise negntlve. 

that compressed-air illness rarely is responsible for deafness for in 
3,692 cases of “caisson illness” vertigo without other symptoms was 
noted in 113, pain in  the ears, hemorrhages from them and tempo- 
rary deiifness in  68 (nero-otitis media), Meniere’s syndrome symptom- 
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J. hf., C. T. M. Age 20 years. Twelve yenre nuvril servlce. Nlnety m o u h  
dlvlng duty. No submnrlne servlce. (Twenty-four months luatructor In "Lung' 
trnlnlng Included In dlvlng duty.) Deufeued for B few rulnutee rrevernl tlines 
from gunfire. Absms-left ear, r u p  
tured epontaneously, no treatment. Compree8ed-nlr lllnesa of a severe nature 
several tlines. Left dnr dull and allglrtly retracted. Watch tlrk rlght 12/40. 
left 18/40. Exnmlnntlori otherwlse uegntlve. 

Dltaculty In tnklng pressure only once. 

111 I Y6 1014 1048 1191 9741 
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PU!QUl!NCi IN CYCLIS ?El SECOND 
1 

All CONDUCJJON: llCHT 0 LEFT x 
Biome 10.-Permanent Ions (compressed-alr Illness) dlver. 

0. L. O., C. €3. M. Age 37 yeure. Seventeen years navnl servlce. Nlncty- 
(lhvenly-four iuonths "Lung' 

cralnlng Instructor Included lo dlvlng duty.) Denfened for 2040 rulirutes sev- 
eral tlmes from gunfire. Grandmother denf In old nge. Hnd compressed-nlr 
Illness of a severe nnture several times. Both enr drums normnl. WntclI 
tlck right 20/40, left 20/40. Examlnutlon othenvlse negntive. 

, SIX months dlvlng duty. No subrnurlne servlce. 
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complex in 14 aiid apoplwtifonn deafness i n  but 2 cases. Tliirs at 
the most but 16 cases out of 3,69!2 citn be counted :is having suffered 
loss of hearing due to compressed-air illiiess. 

A report froni the United States Navy experirne~it;il diving unit, 
(26) presented 46 cases of experimentally produced compressed-air 
illness in which every factor was completely studied and controlletl. 
In this group there were no 2 cases d i k e  and yet not 1 single cuse 
compfained.of or developed any loss of auditory ncuity. Tliis is not 
a large series but if deafness were such n common coniplication u t  
least 1 case would be expected to occur. 

The conclusion is inevitable thnt whe~~ens deafness may result from 
compressed-air illness i t  is an extremely rare occurrelice. It is i l h  

certain that exposure to cornpressed air  in itself does not adversely 
affect the hearing. I n  other words most of the deafness found to I N  
associated with work under compressed uir is due to damage to the 
ears because of failure to properly equiilize air pressure in the middle 
ear-aero-otitis media. 

BlJMMAl{Y 

Data have been presented showing acute loss of auditory acuity 
associated with aero-otitis medin. 

Exposure to air  pressure, in itself, \viis shonm to have little, if nny, 
effect in producing loss of auditory acuity. 

Compressed-air illness was shown to be a rare cnuse of loss of 
auditory acuity. 

The positive relationship between loss of auditory acuity due to 
damage to the ears of divers during exposure to high pressure ilir 
and the same type of damage to aviators during too rapid return to 
atmospheric pressure from a rarified ntmospltere wns suggested. . 

The importnnce of great care in the physicnl examinntion and of 
proper instruction of the men prior to the “taking of pressure” wns 
stressed. 

Further studies concerning naval hazards to hearing nre in 
progress nnd will be presented as the work is completed. 

To be continued 
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mediate vicinity of an engine crank case explosion, and oiie wlio had 
been exposed to dynamitiiig. Thew cases were included in this cate- 
gory because tlie etiology and character of the resulting loss of hearing 
closely resembles that focllid in the yrii ire cases. 

The “pure” cases in this article are, as before, only those who gave 110 

history of any disease or condition considered conducive to loss of 
hearing, other than exposure to 6’u”firo as d e h e d  above. The ‘‘mis- 
cellaneous’’ gunfire cases were those whose history indicated that in 
addition to gunfire, they had suffered from infections, diseases, or 
acoustical trnumn other than gunfire, which, in themselves, were pre- 
disposing to deafness. 

Opportunity for examining men experiencing acute loss of auditory 
acuity due to exposure to gunfiro did iiot present itself ; but acute loss 
has been of such frequent incidence in both civil and military life thal 
its occurrence cannot be questioned. Many of our subjects gave definite 
histories to this effect. For example, one man said, following exposure 
to 6-inch 51-caliber firing, “I just couldn’t hear a t  all.” Again, an 
officer reported that following discharge of a 45-caliber automatic pistol 
immediately beside his riglit ear, he mas totally deaf in that ear for 
“many hours’) and this deafness was associated with pnin nnd tinnitus 
Another man reported that he was “deaf in the right ear for a few days 
and had ringing and a dull ache for B week” following gunfire exposure. 
Another lost the cotton from his left ear on the first shot of a 4-incli 
SO-caliber gun with the result that after “cease firing” he had a complete 
iupture of his left drum with 1ietnorrh:ige lasting for half an hour and 
complete deafness lasting for a dny. The hearing gradually improved. 
This type of history mas encountered so often that even though unsub- 
stantiated by audiometry, there caii be. iio doubt that gunfire causes 
loss of auditory acuity in many cases. A case showing marked acute 
loss due to exposure to ii fire-criickcr explosion, with subsequent 
recovery, was presented by Bunch (2) .  He ills0 presetits a iiunibcr 
of cases of acute and permanent loss of auditory acuity associated with 
exposure to small arms firing (3). 

Permanent loss of auditory acuity among men exposctl to heavy 
gunfire is presented in table 1. In this table we present our “ptire” 
citses \viiobt! lt~citn ago is 30.36 years, il~ld, for coinparisoii, give our 
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normal group for ages 25 to 34 years. The loss for the four higher 
frequencies averages 15 decibels more than that of the nornlal ~ ~ O U I )  
of the same age and for  the two highest, i. e. 4096 and 81%) the aver- 
age is 21.5 decibels greater. Neither group gave tl positive history of 
any disease, injury or condition which might adversely affect the hear- 
ing, except that  the ‘‘pure” group answered the gunfire question in 
the aftirmative. The “miscellaneous” group, mean age 35.80 ycars, also 
presented in this table, shows a loss much greater than the “pure” 
group, which is to be expected because of the multiplicity of etiological 
factors. For comparison with this group we hnve presented the 
United States Public Health (4) normal for ages 35 to 44 years. Our 
“miscellaneous” group shows a total average loss 13.5 decibels greater 
ihan that of the Public Health normal even thougli the Public Health 
nverage age is considerably greater. The loss tit 2048 is 22.6 decibels 
greater. I n  as much as the Public Health normal is on a relatively 
nnselected group, as explained in Par t  I of this series, this extreme 
loss in our “miscellaneous” group assume added significance. Also 
presented in this table (table 1) are the records for officers, ages 30 
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‘W’ O I J N E l B e  

b’rowr 1 . 4 .  E;. B., C. B. M. Age 48 years. No sub- 
marine duty. Was out of the Bervlce for 11 years, then recalled to active duty. 
Wae exposed to heavy gunfire many tlmes. On hls flrst crulse noted aome loas 
of henrlng. He Is conrlnced hle loss of hearing Is due to treulnatlsm by gunfire. 
Hlstory otherwise negative. Both drum6 sllghtly retracted. Watch tick : rlght 
and left, contact only. Whispered voice: right 3/13, left 2/15. &hi cllck: 
0/20 I~otIt t w s .  Phyfiirnl crrimlnalioii cdierwiljc wgntlw. 

Nnval service 10 yews. 



to 39, exposed to giiiifite, :IS reportccl by 12itlout ( 5 ) .  11idivitlu;il c;15cs 
presenting tlie elfcct of gii1ifii.e trauina ;is evitlcrmxl IJY 10:s of ;111(1itory 
acuity arc given in figures 1 to 8;  figtires 1 to 4 beiiig “pure” cases 
and figures 5 to 8 “miscellaneous” cases. 11 ;~lt l i t ioriaI  case 1)reseiit~tl 
as figure 9 in this series i1lustr;ites tlie i’atlier rare condition of I i y p r -  
esthesia acoustica. Even n inoderntely lour1 sound is distressiiig i i i t l  

causes a feeling of a c t ~ i l l  pain i i i  liis ears. ‘l’lie condition was eitlrer 
precipitated by or first noticed following gunfire trauma, :\lid for this 
renson the case is included io tlic gunfire section. Tlris case ~ c s e ~ i ~ l ~ l ~ ~ s  
shellshock and his reactions are definitely neurotic, but tlie loss uf 
auditory acuity is an actual loss and  must be considered due to twuinii- 
tisin by gunfire. d detailecl descript io11 accompanies  eacli of t Iicsc: 
representative cases. 

DISCUSSIOS 

Deafness due to gullfire t ixu i i ia  is wcll L - I I ~ I V I I  to 1Iiilit;lry i l lc ‘1 i  ; r l ~ t l  

is expected to occur in the majority of cases i i i  wIiic11 the t i x i m ; ~  is 
severe. Such deiifIless is of the percept ioii or l a i~~r i i i t l i i i~e  tyljc. 
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“POIUS” (lUN1.’IlU 

FIGURE 2 - 4 .  H., Lt., U. S. C. G. Age 33 years. Nuvill servicc 8 yeiirs. Tuiiilly 
tlriLi! for 2 d:iys Pollowil1K eiposurc lo 5” 51-caliber gutitire. ”Just coulda’r 
hear.” History otherwise negative. Both drunis dull and thlckencd. Watch 
tkk:  right %/do, left contact only. WhisImed voice: right 3/15, left 1/15. 
spokeu voice: right 15/15, left l O / l 5 .  Coin click: right 10/20. left 5/20, 
Rinne positire. Physicnl eximii1:ition othci-wisc iiegniivc.. 
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of crnnlal perceptlon to the watch, abolltion or conslderable dlmluutlon ot aerial 
perceptlon, dlmluutlon of acuity more marked for hlgh than for low tones, for 
whisper than for spoken voice. Rlnncc posltlve or barely negatlve; laterallzatioir 
of the Weber test to the sound or the less afPected alde 11 the du lness  
Increases, It 1s on nccount of some intercurrent muse arlsing. 

Nimier (7) in 1889, stated that much of the hearing loss caused by 
these explosions wns due not to the trauma in the middle ear but to the 
effects on the nervous structures within the cochlea. It will be noted 
that ourexperimentsconfirm this fact. The loss in our cases is particu- 
lurly marked in the higher frequencies, and is of the perception type. 
Otliers have reported losses predominantly in the fourth and fifth 
octaves, but, ns seen in our figures, altliough we linve rioted some loss in 
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''XI SCELLAN EOUB" 0 LlN &IBE 

F l o w  5 . 4 .  E. O., C. Al. AJ. Age 40 years. Nuvnl service 18 ycurv. l l i l r l l l ~  

World War at  uge of 29 purs \VIIS exiiosetl for 1 ycur to firiiig of UUI. 

howltzeru. Eurs seemed Qlitlnuously '%topped up". Wua In  0. 8. Army 
Artlllery 4 yenrs. At nge of 27 yenrs lrlid tlnnituv for u week followliig 
Fourth of July celebrntlon. Scarlet fever a t  age of 9 years. Sgphllla a t  age 
37 years, well treated. Father ellghtly deaf ull of adult Me. Hlstory other- 
wlee negatlve. Physlcnl examlnatlon : Ear  drums sllghtly thlckeoed. Watch 
tlck: contact only. TVhlspered volce: 0/15 both ears. Spoken volce: rlght 
15/15, left 13/16. Coln cllck: rlght 3/20. left  5/20. Physlcnl examliinfloii 
otherwlse negntlve. 

6 



944 AUDITORY ACUI‘I’Y-SHILL1 N G AND E V E R L E Y  

these frequencies, the more coilsisterit and greater losses are in tlic 
seventh octave wliicli includes the frequency 4006. 
As a group, these cases also shorn a rather marked diminution of autli- 

tory acuity when tested by spoken voice, whispered voice, coin click, and 
watch tick. Tuning fork examinations demonstrated that air conduc- 
tion mas greater thnn bone conduction (positive Rinne). As a rule, 
the Weber test was negativh. 

PREVENTION 

The cases presented are represeiitntive of inany giviiig siinilar liis- 
lories. Obviously, the prevention of this traumatism is of great im- 
portance and, since the use of cotton plugs, if properly applied, and 
if not removed until after all firiiig lias been coinpleted, has been 
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F~OUIIE 6.-J. J. M., bl. M. IC. 
’ 

Age 31 years. Naval servlce 13 yeare. On the 
U. 8. 8. 8-35 III 1031 erperleiiced severe truiimn whlle w a r  the 4” guns. “Welt 
llke I was hlt with n sledge hammer.” Ears ‘:rung” for 2 weeka. Partlnl 
dea fnus  continued. Subsequent tonslllectomy subjectively Improved hearing, 
but stlll experlencea tlnnltus occaalonally. Had eyphllls In 1032, adequntely 
treated. Bubmarlne Dlesel enghes  OB month& History otherwlse negatlve. 
l ramlna t lon  reveals marked thlckenlng of rlght drum wlth whlte plaques 
nround the Inferlor portion. Left normal. Watch tlck: rlght: contact only, 
left, none. Whlspered volce: rlght 0/15, left 2/16. Spoken volce: rlght 7flG, 
left 15/16. coln cllvk: right 0/20. left U20. Hliiiie: bone coiiductlon greater 
than a i r  canduction on the rlght. Physlcsl examlnntlan otherwlse negative. . 
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demonstrated ns being a good safeguard, their use by all the ship’s ; 
company should be made mandatory. Wax plugs and oil-impregnated 
cotton plugs have been used. Over-all “ear-muff-type” protective 
devices have also bean used, but are expensive, clumsy, and less satis- 
factory in general. I t  is suggested that the use of ear defenders of 
the type mentioned in parts 1 and 2 of this series would be prcfernblc 
to cotton plugs, particulnrly for members of gun craws who have little ’ 

or no time to replace plugs if they fall out. These crews need added 
protection due to their proximity to the guns. Considerable work is 
now being done by various experimenters in the development of more : 

satisfactory ear defenders. The principnl defects in those now in use ‘ 

is that if worn for a long time they prove uncomfortable. Consider- [ 
iiig the possible incidence of bombings to civilian centers BS well ns - 
military objectives, the following simple practicas are recommended . 

. for the use of all hands: placing the finger over the external auditory 
meatus, or opening the mouth when an explosion b imminent. Ail- 

. .  

thorities generally agree ns to the desirability of these practices. $ 
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FIGUB~ 7.--B. M. V., M. M. IC. Age 30 yeurs. 16 years’ naval s e r v l c e  Served 106 
months In the engine room of n submarlne. On the first burst OC tl 4” 60- 
callber salvo, cotton blew out of hls eara. Lelt ear drum ruptured. Deaf lu 
both ears for a day. Cleared without Infectlon. Progressive deafness for the 
Past 10 years. Hlstory otherwlse riegutlve. Physlcai examination shows 
both dnuns thickened and retracted. Watch tlck: both earn, contact only. ; 
Whispered voice: right 6/15, left 2/15. spoken volce: 15/15 both ears. Coin : 
cllck: right 8/20, left lo/=. Weber: lnterallzea to the rlyht. Physlcai examl- ’ 
notion otherwise negatlve. 
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“Mlscellaneous” Guuflrc 

FiavaE 8.-H. Y., M. M. IC. Age 35 years. 11 years naval servlce. Served ns 
a machlnist’a mate for 160 months on a aubmarlne. Severe traumatlsrn by crank- 
cow erploelon In 193eunconsclolis for a few mlnutea For 8 months lol- 
l 0 W h g  had tlnnitua and partlal d e n h a s  in left ear. Hlstory otherwlee negatlve. 
Physlcal examlnatlon : both drums Show thlckeulug and marked retractlou. 
Watch tlck: rlght 32/40, left 1/40. Whlspered volce: rlght 15/15, left 6/15. 
Spoken VOlCe: rlght 16/15, left 12/15. Weber: marked ln1er;lllzntlon to the 
left. Left bone conductlon better than nir conduction for 250, 51z 1024 and 2018 
cycles. Physlcal exarninatlon otherwlse negatlve. 
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F~OURE 9.-N. H. M., M. N. 2c. Age 26 years. Nova1 servlce 4 %  years. Subma- 
rlne duty 38 months. Patlent gives a hlstory of belng obwrver In plts during 

volley, erperlenced such severe trauma 88  to cause hlm to drop the phones a n d  
run. Reported to the oficer in charge that the paln and rlnglng In hls ears wns 
so Intense that he could not stand I t .  Returned to the ahlp, treated by the ehlp’a 
medlcal ofecer for months. Bventually referred to u hosyltul where treatment 
was contlnued and tonsillectomy performed-no rellef. 

Appeared LYII- 

slderably agltated durlng the examinntlon and complulned that he could not 
stand to llsten to the hlgher frt?qlleIlClef?, aud thnt uny loud nolse wiis lntoleruble 
to hlm and “hurt hls enr drums”. He would not hold the recelver up to hls ear 
If the tones were ompllfled much nbove hls threshold level. 

Phyelcal examlnatlon: rlght t h m  sllghtly dull, the left dull and retracted. 
Watch tick 0/40 both ears; whispered volce: rlglit lA6, left, %/la;  spoken 
volce: d g h t  16/15, left 8/15; colo cllck, rlght 1/20, left ?4/20; Weber lateriillzes 
to the right. Rlnne poeltlve on rlght, negative on l e f t  

Thls cnee resembles “8hell-BhWk” and seems deanltely neurotlc. 

f 30-30 rifle flre; removed head ptimes thlnklng the flrlng was over; on another 

,. 

Present complalnt : progresalvz deafness and marked tlnnltua. 

BUMMAXY 

A discussion of both “pure” and “miscellaneQus” cases showing per- 

Data have been reported showing the loss nt the various frequencies 

Audiograms of individual cases demonstrating this loss are included. 
Prevention of this hearing loss being in the best interest, of the 

Further studies concerning naval Iinznrds to hearing are in progress 

mniient loss of hearing due to exposure to pinfire has been presented. 

nnd the resulting type of deafness. 

, 
Navy, several preventive methods have been suggested and evaluated. 

and will be presented subsequently. 
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' 44 ' FACTORS PRODUCING OBSTRUCTION OF THE AUDITORY 
TUBE IN SUBMARINE PERSONNEL 

R. WALLACE) TEED 
Lleutennnt Commander (MC) U. 8. N. R. 

An important item in the instruction of submarine personnel is 
training in the use of the escape device. This involves exposure to 
50 pounds of air  pressure as a preliminary test; next, two escnpes from 
the diving bell a t  12 feet, and finnlly, two f-rom the 18-foot lock of 
the training tank, using the escape device. Optionally they may also 
completo two escapes from the So-foot lock and two from the 100-foot 
lock. The most common difficulty encountered in these teats is in- 
ability to equalize pressure in the ears due to obstruction of the 
eustachian tubes. 

I n  certein instances pain is noted in the sinus area for the same ,',, reason-the inability to equalize pressure in the sinuses. Toothache 
is occnsioiially noted, the usual cause being a leaky filling. Psycho- '* logic di5culties are sometimes encountered and usually mark the 

. individual as unfit for the submarine service. I n  the present dis- 
cussion only the first condition mentioned will be considered. 

In  order to learn more about the factors causing obstruction of the 
eustachian tube in these men an investigation was carried out on four 
aspects of the subject. 

1. Thearecords of the training tank for a period of 1 year were re- 
. viewed to provide a basis of comparison and to determine the effect 

that weather might have on the condition. 
2. One group of several hundred men was examined immediately 

after completing the tests. 
3. In  another group, routine ear, nose, and throat examinations 

were made both before nnd after the tests to determine the effect of 
various existing conditions in the nose and throat on the eustnchinn 
tube and ear. 

4. The effect of various types of treatment on the patency of the 
tube was studied. 

" 

tl REVIEW OF TRAININQ TANK RECORDS 

i l  
Between 1 October 1941 and 1 October 1942, 5,110 men mere given 

Of these, 271 were classed as failures because 
of inability to ventilate the ears spontaneously. Of this number, 147 
were passed on a second, third, or fourth attempt. The  rpmaining 124 

:' the routine tank tests. 

58341644-3 293 
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were disqualified, the total of those finally disqualified being 2.4 percelit 
of the whole group. 

Tlie findings on the effects of weather on ear conditions are shown 
in table 1. The year was arbitrarily divided into two  sons, the 
period from 1 bfny to 1 October being designated as the warm season 

1 

' 

arid the remainder of the year as the cold season. 

son TABLE 1.-Seasonal coinpal 

' Total - 
Cold weather group. .................................. 2 501 
Warm weather group.. ............................... 2.608 

P a d  

J 
I 

A difference of 2.6 percent appears to be statistically significant. 
I t  indicates that weather does play some role in influencing the 
factors responsible for obstruction of the eustachian tube. This is 
probably related to the greater number of upper respiratory iiifec- 
tions during the cold season. 

The criterion for failing to pass the tank tests lins been ear paiii. , I 

' During the period covered by this study many with tympanic per- 
forations, hemotympanum and similar conditions pnssed, while others 
who failed were found to have minimal clinnges in the ear. I t  be- 
cume evident that fear, anxiety, or a low pain tlireshold miglit lead 
to a loud complaint of pain, with very slight or  no apparent changes 
in the ear. On the other hand a phlegmatic peisonality, great 
desire to pass the test, or fear bf being considered a cowar'd miglit 
cause lack of expression of even severe pain while actunl otopatliol- 
ogy exists. 

It therefore seemed desirable to carry out routine otoscopy on a 
group of trainees in order to evaluate the adequacy of pain as a 
criterion and to ascertain the extent of ear damage. Accordingly, 
708 men were exnmined otoscopicnlly immediately after they had 
.Fompleted the various tank tests. No changes were made in the 
nnnner of selecting ti10 men, of making the tests, or of adjudging 
fuilures. Ears  were graded u s  follows: Grade 0, normal; grade 1, 
retraction with redness in Shrnpnell's membrane and along the manu- 
brium; grade 2, retraction with redness of the entire myringa; grade , 
3, same as grade 2 plus evidence of fluid in the tympanum ; grade 4, , , 

Hearing loss was encountered in all grndes except grade 0, as was : 

7 
nlso noted by Sliilling and Everley (1). In boll1 grades 1 and 2, I 
the hearing is restored within a few hours, but in grades 3 and 4, . 
weeks or even months may be required for recovery. In a few, 

hemotympanum, perforation of the myringa, or both. < 1 1 
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hearing loss has been permanent. Shilling and Everley, and Camp- 
bell and Hargreaves (9) considered this loss of hearing as of the 
conduction type, but in some pntients in this series, i t  mas of the 
higher frequency, perception type. This mas also the finding of 
Simpson (3). Tinnitus was mentioiled by many of the men, but 
usually disappeared within a few dnys. 

I n  addition to evidence of patliologic cliaiiges in the middle ant1 
inner ears, there was frequent evidence of damage in the exterIii\l 
canal. The mildest form was a marked vascular congestion of tlie 
skin of the canal, most noticeable a t  the fundus. In more nclvaiiced 
cases there mas hemorrhage, eitlier into tlie lumen of the canal or 
forming a subcutaneous or intracutaneous Iiematoina. Sinal1 hemor- 
rliii:!ic blebs were occasionally seeii on the myringq tint1 appeared to 

. he due to a dissection of the layers n f  tlie membr:iiie by extravasated 
blood. I n  a few cases these blebs ruptured iind provided the only 
visible source of bleeding mit l i in  the external canal. This would 
seem to indicate, as Shilling and Everley pointed out, that Iiemor- 

, rhage from the ear is not necessarily a criterion of tympanal perforil- 
, tion. I n  some instances, blood appeared to have burrowed from the 
, tympnnum underneath the attacluneiit of the myringa to form a 
,e subcutaneous hematoma in the canal. These were never opened :inti 

none became infected. 

t .  
DEBnUdar ls44l A U D I l O R Y  T U B E  OBSTRUCTION--TEED 

, 

4 

L 

. 

PRyS101.OOIO bI ECIl.4 N ISM OF C i i  '\ NCES 

Close observation of these patients tendctl to iiitlicate tliiit ;it 

1. Negative pressure in the tympiiium and tube. 
2. Expansion of the blood vessels. 
3. Vascular paresis. 
4. Rupture of either inyrjiiga or blood vessels, or both. 
If a person mho cannot infliite lris eustachian tubes were to be 

placed in a pressure chamber and the air pressure increased 2 poiiiitls; 
a negative pressure, or vacuum, of 2 pounds in the tubotjiriptiiium 
would occur since equnlizntion cannot take place. The result is tlie 
same ns i f  n suction pump hnd been npplietl to tlie tubnl ostiiiiii i i i i t l  ; I  

vncuum of 2 pounds created. The blood vessels of the tubotyinl,iiililill. 
moreover, nre under 2 pounds less pressure than those in otller por- 
tions of the body; consequently they expand. Tlie first area to es- 
hibit this coiigestioii is the membrana flaccida and mnnubriuin 
mallei. Tlie satne chunge cui be seeti iir tlie ear of a crying baby or . in the enr of one wlio is ntteinptiiig to inflate his tyinpiiiuiii irlieii 
there is obstruction in the eustachian tube. Tliis is the coiitlition 
classified as grade-1 ear. 

least 4 fnctors nre responsible for tlig pathologic changes iiotetl : 

, 

I 
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If a t  this time the pressure is reduced to atmospheric, the congestion 
disappears within a short time, usually in  an hour but sometimes in 
a few minutes. Applicution of a vasoconstrictor to the ostium of the 
tube will greatly hasten the resolution of congestion and relieve the 
pain, even though the myringa still appears retracted, probably due to 
partial absorption of the air originally in t!ie middle ear. Despite 
this apparent return to normal very few people cnn perform t 
Valsalva maneuver immediately after nn experience of this sort, and 
require considerably more time for functional recovery. 

If, however, the individual remains in the pressure chamber, and 
the pressure is increased another 2 or 3 pounds, expansion of the blood 
vessels continues, affecting the entire tube, tympanum, and myringa, 
which now appears fiery red. This condition constitutes grade-2 ear. 
At  this time application of a vasoconstrictor to the tubal ostium will 
not reduce the congestion of the drum, nor will it influence the pain. . 
Apparently, then, the vessels hnve become expanded beyond the limit 
of nervous control and are temporarily paralyzed. Only time will , * 

bring about a return of function, which usually occurs in 8 to 72 hours, , ': 
depending on the degree of vascular paresis. 

Congestion of the tube increases the difficulty of spontaneous infla- '. 9 

tion, and the individual should be removed from the pressure cham- .,I. 

ber; otherwise the grade of damage increases with the length of time 
lie remains inside the chamber. Congestion may occur a t  any time 

. if equalizution of air pressure fails. Individuals are frequently seen 
who easily equalize up to 20 or 30 pounds and then for some unknown '. 
reason stop. Then congestion quickly occurs with further increase 
in pressure, and the individual finds himself unable to equalize a t  all. 

' 

Pain in this type of otitis has usually been ascribed to external 
pressure on the myringa, but my'observations lead to the conclusion 
that this is not entirely true. The myringa is well supplied with sen- 
sory corpuscles, but these are not responsive to all types of stimuli. 
For example, one can produce considerable pressure on the ear drum 
in the performance of the Gel16 test without causing pain. Also, I 
have seen several patients with perforation of the myringa due to 
pressure, who stated that they had felt no pain and mere unaware of 
the rupture. On the other hand the eustachian tube in most grade-2 
ears can be easily catheterized, yet this inflation has no influenca on 
either the congestion or the pnin. 

basis of vascular expansion and paresis. An analogy may be found in 
a toy rubber balloon which offers considerable resistance to inflation 
up to a certain point und then begins to expand very easily. Blood 
vessels likewise apparently have a ciiticnl point and when it is exceeded 
they temporarily lose their ability to contract. 

' 

9, 

. 

_. 

Hence 3 must be inferred thut both pain and congestion are on 

' 

' 

@!a&- Y 



If tlie indivitliinl rciiiiiiiis in tlie pressure. chamber after this point 
is reached ant1 tlic pressure is still further increased, the relative 

,, negative pressure i i i  tlic t ~ i l ) t ~ t ~ i i l ~ ~ i i ~ i ~ ~ ~ i l  like\vise incmises. In adcli- 
tion, some of the originill iiir is :ibsorbetl, thus adding to tlie vaciiuii). 
As a result, a traiisutlatioii o f  sei’uiii talres place, wliicli muy be iiotetl 

; ns a fluid level, or as  small tlrol’lets of fiuitl mixed mitli air. Tliis is 
the condition classified as gri i ik 3. Such iiii  ear  contlitioii niny rerliiirc 
from 2 to 8 days for recoveiy, and myringotoniy may be necessary. 
Inflation may be Iielpful after 1 or 2 (lays. . 

With further increase in air  pressure, blood vessels of the tube 01’ 

tympanum may rupture, induced occasionally by striiining on the 1)ilrt 
of the individual. The entire tymp;inuin may become filled with blood: 
in which case tlie ear drum appears solidly black, or there may be only 
scattered hemorrliages in various parts of the tympunuin. Dissecting 
hemorrliages may occiir in  the myringa, or in the external can;il, as 
already noted. n’asopli:iryiigoscoi)y may reveal blood emerging from 
the ostium of one or both eustachian tubes. Tliis condition is terrnetl 

Perforation of tlic myringii is :ilso classed as grade 4, altliougli :id- 

mittedly in  some instances i t  occurs very early owing to a previous 
I have seen it occur before the drum hns 

become congested. Ho\rever it is tisually a late manifestatioii occiir- 
ring in either the flaccid or tense portion of tlie rnyriiiga. Tliis liitter 
represented the majority of perforations seen in this series. Alan! 
openings were rounded while a few were vertical slits. None receivcd 
treatment of any kind and none became infected. Tlic greitter number 
healed quickly but a few ;*cmainetl pateiit after tlic lapse of sevei*al 
months . 

If the perforation occurs early, tlie p i l i  stops immedi:itely, but i f  i t  
occurs after viisciiliir paresis lias appeared, tlie pahi m:ly contiiiue for 
several hours. 

It would seem tliat nltlioiigli tlie term aero-otitis media espresscs the 
etiology of this condition, the term salpingotyinpnnitis would refor 
more specifically to tlie anatomic-pathologic cliunges in tliis coirtlition, 
or if one wishes to include Llie etiologic factor in tlie noinenclnturt~, 
one might use the term aero-salpingotympaiiitis. 

Suppurative otitis arid mastoiditis lis complicatioris of aero-otitis 
media mere noted by Sliilliiig and Everley. In this series, however, no ‘ such complication was seen. I n  10 months a t  tlie submarine base, dur- 
ing which time more tlinn. G,000 inen mere given the tests, no case of ; otorrliea was seen whicli mas considered to liave resulted from pressure 
damage to the ear. 

Many textbooks mention auto-inflation as a cause of purulent otitis. 
Ouly 1 such instance mas seen in this series. The man went througll 

* grade 4 ;  i t  may require from 2 to 8 weeks for recovery. 
, 

, weakening of the myringa. 
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the tests without difficulty, and routine otoscopy yielded norrnnl find- 
ings. Two hours later, however, he complnined of pnin in the left ear, 
which a t  this time was fiiintly pink but not retracted. He could still 
perform the Valsalva marieuver. Nose and throat findings were nega- 
tive. The eustncliian tube was treated with a vasoconstrictor and the 
patient dismissed. He returned 2 hours later complaining of severe 
pain. The ear drum wns light red, bulging, and when i t  wm incised 
a copious amount of seropurulent fluid was released. During the next 
2 weeks, he had a very acute otomastoiditis, with high fever, but innde 
a complete recovery. The acuity af tile inflammatory process resem- 
bled frontal sinusitis after swimming. I n  both instances, soiliige 
occurs on Q clean, unprotected mucosa. This case indicates that the 
Valsalva maneuver may originate ti suppurative otitis, but the occur- 
rence of only 1 case in more than 6,000 men minimizes i t  as an etiologic 
factor. 

TULE P.-dtialyaia of dolo 

' 

+' 

Totulnumber of men in groui)-------------_-_------------__--------- 7 0 8  
Number classifled ns fallureu------------_-----_------------------ 47 (66%) , 
Number passed---_--------------------------------------------- 661 
Number passed ehowlug otopathologlc chuiigar _____-__________-_ 1M (W%)  e 

evidence of salpingotympanitis, although only 6.6 percent of tlie entire ' 
group had complained of pain and been classed as failures. I n  other 
words, nearly five times ns mnny men hnd ear damage as complained 
of it. Questioning elicited a history of pain in all. 

The percentage of failures in this group (6.6 percoit) coiiicides with 
that of the cold weather period in group 1. (These observntions were 
made in November and December.) A11 the failures occurred in tlie 
dry pressure tank. Forty-nine pbrcent cnme out a t  pressures below 5 
pounds; 25 percent came out a t  pressures of 6 to 12 pounds. This leaves 
only 26 percent who came out a t  pressures above 12 pounds, indicnting 
that in the majority of cases, the eustacliian tubes were obstructed 
before the tank was entered, and equalization never occurred. 

Whether a man complained of pnin n t  1 or 2 pounds pressure or a t  
l2 pounds, depended apparently on individual reactions. It wns noted, 
however, that the longer a man stayed under pressure after pain began, 
the higher was the grade of his enr damage. Those who were able 
to equalize up to 12 or more pounds and then developed pain, in gen- 
eral were found to have stopped equalizing, and then after noting puin , 
were no longer able to equalize. After instruction, the majority of 
these passed easily on a subsequent test. An analysis of the various 6 

grades of ear damage in this group is given in table 3. * 

As shown in table 2, 30 percent of the men who passed the tests had . 
. 
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TABLE 3.-Uonapan'ron of ear damage 
6 

arade oi w damage 
'a 

Paued .... _ _ _ _ _ _ _  _ _ _ _  _ _ _ _  _ _ _ _ _  . . . ... .._.__ 
Fallurea- _ _ _ _ _  _ _ _  __. _ _  _ _ _ _  ___. . . _.. . .._. _. I 47 

Total .... _ _ _ _ _  ~ _ _ _ _ _ _ _  ~ _ _ _ _ _ _ _ _ _  -.-.I 469(  1121 041 2 4 1  9 1  708 
\ 

With reference to  the failures it should be noted first that 5 (11 
percent) had normal hearing and normal uppearing ears on emerging 

Obviously, some other factor, as fear, general dis- 
comfort, tension and the like rather than actual otopathologic changes 
had induced them to complain of otalgia. Second, it should be noted 
that 39 (83 percent) had grades 1 and 2 enis, while only 3 (6 percent) 
had the more serious grades 3 and 4. On the other hand, of the 19T 
men who passed yet exhibited ear damage, 30 (15 percent). lint1 
grades 3 and 4 ears. 

In other words, tlie men mho complained of pain had less than half 
, the percentage of grades 3 and 4 ears that were suffered by those wlio 

endured the pain and said nothing. From a statistical point of view, 
pain bears a reliable relationship to ear damnke, but from a practical 
point of view, failure to admit pain makes it a very inadequate crite- 
rion of failure. Only routine otoscopy can determine' the conditioii. 

. from the tank. 

' 

' 

EVALUATION OF EI'IOUMIC FAOPORS 

To evaluate, if possible, the various factors which have in the past 
been held responsible for tubal obstruction, 858 men were examined 
before they started the pressure tests. Evidence of acute and chronic 
infections of the upper respiratory tract were noted, as well as the 
condition of tonsils and adenoids, clinical allergy, and obstructions 
of the nose due to septal deviations nnd spurs, hypertrophic turbinates 
and the like. Routine otoscopy was carried out on each mnii as soon 
as the pressure tests were completed. 

Upper respiratory infections mere graded as follows: No evidencc 
of infection (0) ; slightly acute ( sa . )  ; moderately acute ( n u . )  ; 
slightly chronic (s.c.) ; and moderately chronic (m.c.). Men mitli 
severe infections were excused. 

Tonsils were graded 1 to 4 on the basis of size and septic appearance. 
Adenoids were graded 0 if no adenoid tissue was observable; 1 if only ' n smnll midline mass was present; 2, lobes were well marked and . touching the tubal labium; 3, larger mass encroaching upon the tubal 

, ostium; and grade 4, a large, vegetative mass. 
Septal obstructions were considered functional if they interfered 

with either sinnl drainage, nasal breathing, or both. Obstructions 
helow the middle meatus were generally considered nonfunctional. 

. 

i 
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TABLE 4.-Analysl8 01 data 

Total number of men examined-_-------_--------------------_- 858 
Number classed as  falluree------------------------------------- 90 (112%) 
Number 782 
Number passed wlth normal ears _--_-_--_---- - ---_--__-__--__-_ 653 (725%) 
Number passed wlth evidence of otopathologlc changes ---------__ 209 (27 5%) 

The 11.2 percent of the whole group classed as failures offers a con- 
trast to the 6.6 percent of failures in group 2. The reason for this 
increase probably lies in the fact that more stress was laid on the need 
of indicating the presence of earnche as a sign of trouble. 
of this, however, practically the same percentage (27.5 percent) of the 
passed group showed signs of salpingotympanitis (aero-otitis media) 
ns in group 2 (30 percent), again proving the inadequacy of pain as 
a criterion of ear damage. Table 5 gives n comparative analysis of the 
ear condition in the men of this group : 

6 

, I  

I 

I n  spite . 

. 

Total * 

782 ' w 

It will be noted here, ns in the second group studied, that 4 percent 
of the failures had normal ears and only 2 percent grades 3 and 4 
ears. In  the passed group with damaged ean ,  however, 13 (6 per- 
cent) had grades 3 and 4 ears. Thus the percentage of grades 3 and 
4 ears among the failures was only one-third of that in the passed 
group. 

Table 6 gives a brief analysis of the 96 failures in this third group 
studied, including findings on.tonsils, adenoids and upper respiratory 
infection. Since the group is small, all grades of ear darnage are 
considered together. 

TAXLE 6.--Concurrent coiiditionr 

Upper resplrntory lalectlon -1 CarCr ando CoraC 

25 0 _.__._ _.__. a Bll&hllg wb...... _ _ _ _ _ _  2 ' 
81 bfodentslg a b  __._. _. . I.! 
1 flllphlly chroolo .... _ _  _ _  _ _  4 .  

- - 6 A! 
0 Modmtelg chronlo ....-. 
I ________.____ ~ .______ _____. w i 

Since according to this table, 54 of the failures had no enlarged 
tonsils and 25 no observable adenoids, i t  would appear that hyper- ' 
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trophied tonsils and adenoids are not, essential to the development 
of eustnchian tube obstruction. I t  will be noted in addition that 29 
men had grndes 1 nnd 2 tonsils, and 69 had relntively small, grades 
1 and 2 adenoids. When examined with the nnsophnryngoscope 
however, practically all were seen to have adenoidal tissue in the 
eustachian tube, the fossa of Rosenmueller, or both. 

The fact thnt only 6 percent were free from infection would indi- 
cate that  infection is one of the factors operative in producing tubal 
obstruction; 80 patients hnd slight or moderately ncute infections. 

Tables 7, 8, and 9 correlate the findings in the third group studied 
and enable compnrison between the groups with negntive and positive 
otoscopic findings. Table 7 compares the grnde of tonsils with the 
grade of ear damage: 

b '" 

' 

I' ' 

, 

. 

TABLE 'I.-~ompariron o/ toneil prader wi th  ear dat)rope 

Orades ol  tonslk 

F 

. 
D 

Of this group, 361 did not exhibit enlnrged tonsils nnd 224 showed 
grndes 1 and 2 tonsils. Moreover the group with grade 4 tonsils 
had no ear involvement in 19 instnnces, grades 1 nnd 2 ears in 12 
instances, and no grades 3 or 4 ears. I n  each tonsil grnde there were 

' fnr more negative than positive otic findings and the greatest num- 
ber of damaged ears (105) wns in the group with grade 0 tonsils. 
The conclusion thnt enlarged tonsils are not essential to the develop- 
ment of eustachinn tube obstructron is thus confirmed. 

' 

' Table 8 correlntes grade of adenoid with grnde of ear damage: 

TABLE 8.-COtnPQriUOn of adenoid prader with ear  darnape 

Qnde of Adenold 
Total 

0 1 a 3 4 ------ 
184 164 171 1 4  0 653 
40 w 43 a 0 i d a  
17 12 11 3 0 44 
3 4 2 0 0 0 
1 1 1 0 0 1 

w ui ni IO 0 70.2 
------ 

Table 8 indicates that  254 of a total of 762 men had no adenoidnl 
involvement, and 489 had grades 1 and 2 ndenoids. I n  the grade 3 

, *  
I ?  
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adenoid group, there were 14 men with negative ear findings, and 
only 5 with ear involvement. As with tonsils, thero were f a r  more 
negative than positive ear findings in each adenoid grade. I n  the 
grade 0 adenoid group, there were 70 men with ear involvement as 
contrasted with 73 in the grade 1 adenoid group. It may thus be 
concluded that enlarged adenoids are not the essentinl cause of , 
eustachian tube obstruction. A large number of men with ear in- 
' volvements did however on nasopharyngoscopic exnminatiori show 

ovidence of growth of adenoidal tissue in the eustachian tules. 
Table 9 compares the grutle of ear damage wit11 upper respiratory 

infections : 

' 

,, 

I 
TABLE O.-Ccn#ipariamr of upper respiratory infectionr m'lh  ear dainage 

1---l-l----1-1- I--- 
Ear damage, grade: 

0. ........................................... I1 I 282 61 BB I 1  K.3 
............................................ h 152 I 4  21 1 26 86 

1 ............................................ 6 28 6 h 0 U 
3 ............................................ 0 h a I 1 0 
4. ........................................... 1 2 0 0 1 4 

Told ..................................... 1 143 UU1 831 1151 181 02 
-- 

From table 9 i t  is seen that while 442 of the group with normal enrs 
had upper respiratory infections of some grade, 177 of tho group 
with damaged ears also showed infection of some grade. This distri- 
bution would indicate that upper respiratory infection must play some 
par t  in the production of eustncliinn tube obstruction, nltliougli i t  is 
not the only factor. 

Of 209 instnnces of elm dniiioge (table 9) ,  143 were acute irifectioiis 
which usually were of relntiveli short durntion. I n  most of tliese acute 
cases routine treatmelit restored the patency of the tube within n few 
days. Our trentmeiit results however did not agree with those of 
Thorne ( 4 )  mlio noted immediate results in  21 percent of cases of "ear 
bl&k." Thorne did not grade tiis cnses, nor did lie mention doing 
routine otoscopy on the men after they had tnken pressure tests, con- 
sequently i t  is difficult to appraise his results. As lie nppnrently relied 
on pain as a criterion of ear block, it is probable, from our experience, 
that  he picked up only about one-fifth of the total number of cnses. I 

EU8l'ACEFIdN TUBE OWTBUCX'ION 4 
I 

I n  many instances of upper respirntory infection the ei!stacliiaii 
tubes were not patent even after the infection had entirely cleared. 
This finding, together with the fact t$nt obstruction of the tubes 
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occasionally occurred in the absence of tiny infection, pointed to a 
basic Cause of such obstruction within the eustachian tube, and thnt 
while i t  could be influenced by infection, i t  still could opernte inde- 
pendently. The  number of men falling into this category constituted 
almost 3 percent of the total. 

Farrior (5) has recently presented histologic evidence that acute 
slnd chronic infections i n  the eustachian tube may be responsible for 
tubal obstruction, as  is also trauma from careless catheterization or 
massage. H e  has pointed out, as have others, that  while lymphoid 
&issue is not normally present in the eustachian tube, it  may develop 
there as a result of infection, sprending u s  fnr a s  the middle enr. 111 
some instances gross nodules of lymphoid tissue can be seen in tlic 
labia of the tube and in Rosenmueller’s fossa. I n  other iiistarices 
there are no nodules nnd the presence of lymphoid tissue deeper in 
the tube can only be inferred. Since as Crowe (6) (7) (8) (9) (10) 
(11) and his associates have pointed out, this heterotopic lymphoid 
tissue may also be a cause of deafness, the deafness of which some of 

I .  the patients in this study complained might well have been due to this 
cause rather than to pressure trauma. 

’ 

‘. 
, 

. 
B 

t 
ROLE OF NABAL ODSTHUCSION 

Sixteen instances of deviated septum with obstruction were ob- 
served in group 3 in spite of selection methods. Of these men 3 failed, 
while 13 passed with negative ear findings. No instance of complete 
nasal obstruction due to hypertrophic turbinates or polyps was noted. 
It may therefore be concluded that nasal obstruction is not an i i i i p r -  
tant or frequent cause of obstruction of the eustachian tubes. Tlie 
posterior end of the septum is on a frontal plane slightly anterior to 
the tubal ostium, so that i t  would be impossible for even an extensive 
septal deviation to involve the tubes, although bilateral nasal obstruc- 
tion might so involve them. I believe that selective methods slioulrl 
lay more stress on patency of the eustachian tubes and less on septal 
deviations. 

ROLE O F  AILEROY 

It is to be regretted that the conditions under which this study \vi is  

made did not permit much investigation of the important problem of 
allergy. Many of the patients were noted to have an allergic appenr- 
ance in  the nose, but since complete studies are lacking no statistics 
will be presented. Three men had nasal polyps although in each case 
there was clinical and roentgenologic evidence of sinus disease. 

? 
’ ‘ 

ROLE OF m R  CONDITIONS 

Nasopharyngeal tumors could easily obstruct the eustachian tube, 
but in this series no true tumors were recognized. Two cases of 
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Thornmaldt cyst were seen, but in neither was the eustachian tube nc- 
tually compressed. 

Paralysis of the soft palate as well ns scar tissue about the ostium 
of the tube  have been mentioned as fnctors in producing tubal obstruc- 
tion, but neither of these conditions was seen in this series. A num- 
ber of cnses were seen in which n previous otitis had produced scarring 
in the tympnnum, and presumably in the tube, since some were unable 
to inflate the ear spontaneously.' 

Willhelmy (18) believed tl!at overclosure of the mandible might 
affect the proper functioning of the tube. I n  this series, no such in- 
stance was recognized. With the nasopharyngoscope, I hnve in the 
past examined many people with overbite, and have not been convinced 
that the internal pterygoid muscle impinges on the eustachian tube to 
any greater extent t h m  in the normal. I doubt very much if this 
condition should be classed among the muses of  eustachinn tube ob- 
struction. 

, 

!' 

, 

PHEVENTION 

\ A large percentage of damaged enrs among submnrino peisonnel 
could be avoided by a routine check of the ability of each candidate to 
nutoinflate his ears. This is done by having him perform the Val- , 
ealva maneuver while the examiner observes the ear drum. If air 
enters the ear, a slight bulging will be seen in the upper portion of the 
pars tensa just posterior to the short process. If the tube is blocked, 
the upper portion of the drum will redden while the candidate is 
straining, but no bulging will appear. 

I n  my experience, in nny group of 30 men 7 to 9 would be unnble to 
inflab the ears. If examination of the nose and throat disclosed in- 

- fection, the infection would be treated. I n  a week or 10 days the 
group would be tested again, nnd if then able to inflnte the ears, would 
be allowed to take the tests. If not, more time would be given for 
recovery. Probably all but 1 or 2 would eventually pass, the small 
remainder requiring further treatment. 

It is therefore not necessary to test the mnn under pressure to fiiid 
out whether or not he can inflate his ears and equalize air pressure. It 
is my contention that if this program were carried out, the number 
of cases with otopathologic chnnges would be 2 percent or 3 percent 
rather than the present 25 percent or 30 percent. 

. 

THJ%RAPY t 

Vnrious types of trentment of the damnged ears hnve been carried 
out. Formerly a group of 30 men had been subjected to submucous 
resection, but only in a few instances wns any improvement noted. 
Tonsillectomy and adenoidectomy were done in about 100 cases, also 
with very disappointing results. It was therefore concluded that if 

' 
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either of these operations mas indicnted on ita own merits i t  should 
be done, but relief from obstruction of the eustachian tube should not 
be expected. As noted previously, acute infections were treated con- 
servatively, using the varjous vasoconstricting drugs. Some chronic 
infections rne1.e found to be unresponsive to conservntive mensures, 
and various surgical procedures were done. 

Grade 3 ears 
thnt are not clear within n week may need myringotomy, while t p -  
panal hemorrhnges should be left strictly nlone. For relief of pnin, 
I prefer rest and sedntives to the use of phenol-glycerin or other drops 
in the ear. If n perforntion is present, absolutely nothing sl~ould be 
placed in the ear. Inflation by catheter is of no value; i t  occasionally 
increases the pnin nnd may trnumatize the tube and delay henling. 
Time will usunlly heal the deafness, but in some cases there is per- 
manent loss of hearing. 

As noted some 3 percent of the cases fniled to respond to therapy, and 
in  these instances i t  is felt that irrntliation of the eustnchian tube 

Crome and his coworkers 
have shown that such therapy restores normnl patency and hearing in 
m'any cases, and it is logicnl that i t  would be of value here. Radon 

a was used by Crowe and his nssociates and by Jones (13) while Fnrrior 
und Richardson (14), Fowler (15), Emerson, Dowdy nnd Heatly (16), 
and Fisher (17) used radium. I n  both instances, the rndintjon NIS 

applied in a capsule through the nose. X-ray has been used success- 
fully by many. 

Radium and x-ray of sufficient penetration for treatment nrc lucking 
a t  this station,but a smnll group of men was treated for us by nnother 
Naval hospital. While the results to the present are very promising, 
the series is too smnll to warrant n statistical report. 

, 
; 

p 

Spontaneous recovery of damaged ears is the rule. 

. by either radium or x-ray should give relief. 

. 

CONCLUSION 

Evidence has been presented to show tlint of the commonly stated 
causes of eustachian tube obstruction, only upper respiratory infection 
and possibly allergy are n t  all important. The heterotopic growth of 
adenoidal tissue in the tube appears to be n definite factor, altlioiigh 
this may be influenced by other factors. Tlieoretically irrndintion by 
radium or x-my, ns demonstrnted by Crowe nnd associates, should be 
the proper therapy in such cases, and a limited clinicnl experience 

:b appears to support this hypothesis. It is hoped that further investi- , . gation on this point will be carried out by others. 

b 
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Uemoe on ConPerenoe with D r .  Stacy Guild, Johns Hopkfns Hoep., 

26 May 1944, 2r00, 6ound Laboratory. . .  

Present ;  i n  a d d i t i o n  t o  Dootor GUILD, -y* 
C a n d r ,  Young, L t ,  Comdr. Bacon, D r .  Harris (Speo,(X) 2/c) and 
Mre. Kohl. 

Captain Sh i l l i ng ,  Commandel: Chrisman,Fommander Teed, L t .  
I .  

I ,  

Dootor Guild v i e i t e d t h e  Escape Training Tank. He a leo  vie ' l ted . I  

t h e  Pen Construction Training Pool. 
. -  1 1  

A t  t h e  Sound Laboratory, Harris demonstrfited the group audiometer 
f o r  Doctor Guild 's  b e n e f i t ,  A t  t h e  conclusion of t h i s  demonstration, 
Doctor Guild euggeeted that it would be b e t t e r  t o  have the  eubjeot  
reoordZ" ,  "an, o r  "F", "Loud", "Soft", or"raint"  ins tead  of t h e  
present  'Xf! and "o", -to f o i l  t h e  p o e i t i v e  malingerer,  the man rho 
m t s  t o  P ~ S E  badly enough t o  watoh h i s  neighbor and make a mark 
when he does. 
although we have had no t rouble ,  a6 ye t ,  with malingerers. 
ohange would also allow f o r  inoorporat lon i n t o  a punhhcard and 
mschanical Ecorer eyrtem. 

aeked .tftEarris descending s e r i e s ?  
& s a x b  after imagea a r e  t o  numerous f o r  r e l i a b i l i t y .  
We f ind  t h a t  the aecending series is o f t e n  6 db b e t t e r ,  

Dr .  H a r r i s  agreed t h a t  t h i s  would be a good ohange, 
Thie 

b - 4 ,  aByt4 h. GiU i q  r ~ c  *au C\LL-V* fRr 

! Dootor S h i l l i n g  sketoh the,baokground of the Aero-Oti t isddedia  
p r o j e o t  t h a t  we propose doing here,  --how he had c a l l e d  the  a t t e n t i o n  
of t h e  a i r  foroee t o  h i e  f ind ings  2h yeare ago, only t o  have t h e  idea  
brushed aeide a8 unimportantj hqw t h e  problem has proved t o  be 
anything but"@bportant in t h e  p r a c t i o a l  experience #of t he  bombing 
foroee i n  Europe, t o  t h e  e x t e n t  t h a t  many p i l o t 8  a r e  grounded f o r  
t h i r  type of ear damage and the 'a i r  ohiefe  a r e  preeeing f o r  information 
on t h i s  problem and, i f  poeeible,  a solution t o  it. . t  

., We ppopoee.to t e a t  a l a r g e  number of men before they take  
prkseure, and h e d l a t e l y  after t h e y  have taken preesure.  
m e q  tht we have to t r a i n  one o r  two a d d i t i o n a l  people to run 
audiograms). We a o t u a l l y  have three audiometers, --one might be 
run a t  the tank, and t h e  o thers  in #lS6, o r  #125. Suoh a 
pro&t would give UE a volume of proven results as a beckground 
for t h i s  aero-o to t i s  problem, 

( I t  may 

6 

- _ _  ._ . ----- .- _. - 

\ We rill t h e n  try t o  ge t  X-ray t reatment  f o r  the oat108 a h d n g  
. .  1 oertaln Qpes of a e r o - o t i t i s ,  f o l l o d d  by hearing l o r e  auff ioient  

t o  iaoapaoitato, -.  
Dootor Shilling suggested that Doctor Teed arrange e r n e  sort 

of progrsm t h a t  would not  i n t e r f e r e  w i t h  t h e  rout ine t r a i n i n g  of 
these men, b u t  would give ua eone information. . . I  . - -  

There was d i souss ion  of t h e  study completed by Doctor Teed _ _  
and the a r t i o l a  on this aub3ect that  he oontr ibuted t o  t h e  Naval 
Medioal Bulletin. Si8 euggeetion of testing t h e  men f o r  t u b a l  
patsnoy i n  an at tempt  t o  eliminate thoee who would n o t  be able t o  
01s- the i r  ear6 qnd do develop/g%Ti!is was dieoueaed at l ength ,  

The f i r s t  quer t ion  was "Could we spot  t h e s e  boys by suoh an 
examination". Dr.  Teed, s a i d ,  'Pairly well". "Of those  examined 
and found t o  have patent tubee, 13% developed a e r o - o t i t i e ;  of t h o s e  - 
havbing aon-patent tubee, 46$ developed o t i t i s ,  -=and with further 
oboemation and erperlenae, we oan poeeibly b e t t e r  that  reoord, -- 
make the ~spread betrreea t h e  t w o  group8 s t i l l  wider." 

.- - -  . -- - -  - 



-~ 

The second quest ion oonoerned t h e  eecond suegeet ion made by 
Dootor Teed on the a t ta8hed  p r e t h i n a r y  rough d r a f t  of t h e  propoeed 
inves t iga t ion ,  --that 108 re jeot  a l l  rho give a h i s t o r y  of otor rhea  

that t h i s  item should be rt-worded before  being eend t o  Washineton, 
eo a8 t o  make it d e f i n i t e l y  c l e a r  t h a t  t h e  h i s t o r y  alone,  does n o t  
d i sque l i fy ,  - -only when it aooompaniee a a e t  of non-p&tent tubes.  

I 
I .  . or  mas to id i t i s  AND who now show non-patent tubes.  D r ,  Guild suggeeted 

- l,' 
I .  

I 

_. r: 

I 
I 
I 
I 

. I  D r ,  Teed suggested t h e  r e j e c t i o n  because of t h e  g r e a t  opportuni ty  
presented in e i t h e r  candi t ion  f o r  c loeure of the tubea by scar t i s eue .  , 

., Many have closed tubea that O~UI neber be opened. 
r e t r a c t e d  aga ins t  t h e  medial  wal l .  

The d m e  a r e  

D r .  Guild asked, "How f a r  baok i n  t h e  hhhtory & you ooaslder  
t hese  oonditione relevant?"  "In infancy?" D r .  Teed, s a i d  ' V e s ,  
h i s t o r y  ( i f  it oocure 

la t ter  m i l l  n o t  be r e j ec t ed .  

l u e  non-patent t u b e s ) .  There are m a n y  who 
- I  -. have had otorrhea o r  mas e, o i d i t i s  ani s t i l l  have pa ten t  tubes.  These 

! 
Comment llt~s made on the 13% who had p a t e n t  tube8 and s t i l l  . - - 

developed/&reid. 
some pre , too  lazy t o  oontine equal iza t ion8  aome $st d i d n ' t  understand; 

Varioue f a c t o r e  were c i t e d  t o  acoount f o r  this: 
r 1' I 

a .  - 
l 

I 
and Dootor Guild suggested t h a t  a o e r t a i n  nervous tension would be 

- -  _ _  ___- 
I 

- -  
very  lilrely t o  develop in t h i e  unfamil iar  s i t u a t i o n  and 

and t h i s  oould e a e i l y  oauee the men to  momentarily f o r g e t  
t o  equal ize .  
t h e  spaoe .of a minute or 80. 

oonaidering t h e  speed a t  whioh the  preesure i o  developed, 

The  p re s su re  i e  b u i l t  up to 60 pounds wi th in  
- -  - 

L - _- ~ 

', . - 

.. The question waa askedDootor Guild, --had he heard t h e  
rumor that the Germans are  d e l i b e r a t e l y  punoturing ea r  drums 
t o  ease the pressure  f o r  dive-bombing p i l o t s .  He s a i d  he 
had heard it, but very s e r i o u e l y  doubted it, beoause t hey  
have i n t e l l i g e n t  and r k i l l e d  o t o l o g i s t 8  rrho would h o w  t h a t  
they  would have more p i l o t s  inoapaoi ta ted  by o t i t i s  media 
f r o m t h i a  oauee than from t h e  r ap id  ohange of air  preeaure.  
It  waa brought ou t  t h a t  t h e r e  have been at tempts  t o  relieve 
t h e  preeeure by very fine needle  punotures,  but these have 

o t i t i 8 ,  end beside8 this doee not relieve e i t h e r  t h e  pain o r  

has been done. 
t h i e  damage. 

. 

- _-  

I 

: - J  - 

. . -  

- -  ~ n - __ . proved Inadvisable  beoaure of t h e  danger of developing puru len t  

~ ~ - - t h e  pressure,  beoauee the .umaoea ha8 vyyam i n w e d ,  -the damage 
Only t i m e  and ooneervative treatment w i l l  repair 

)n - 1  
- 1  - -  - The ques t ion  af the neoeeai ty  of doing rou t ine  audiograms 

on a l l  t h e  m e n u m  dinouseed. 
would be  va luable  t o  have audiograms on a good sized group, i n  
order  t o  p r e ~ e n t  authorative data .  
mPInwho do develop th ir  type of ear damage are incapao i t a t ed  
f o r  nix t o  elghtweekn o r  longer .  
t h a n  normally. 
have audiogram8 before  and after,  it oelrtainly would be nice 
t o  have a o m p l e t e  reoord on eaoh oase,  and muoh more impressive 

Captain S h i l l i n g  f e l t  that it 

- .  

I t  was poin ted  o u t  that t h e  
* -  

. The are a t  l e a s t  l e e r  e f t i o i e n t  
*ile it would not be abso lu te ly  eclsent ia l  t o  .. . - 

t 

-. and conolueive. .. 
.. 1 - Dr..Teed poin ted  ou t  t h a t  the f i r e t  i n d i o s t i o n  of 

non-patent tubes oomea i n  children of sohool age. - -- 

Dr. Guild suggested t h a t  t h e  old battery-pouered type 
- - . - - .  

_--- ~ 

of aludiometer, the e-A ne have is i n  6me rays t h e  best of 

t h e  b a t t e r i e s ,  tay the S t a t e  Health Department. 

.I 
---. :I t h e  lot. He e u g g e a t e d t h a t  if we have d i f f i c u l t y  innplacing ~ - -  

'@Bn b a t t e r i e e  are e x o e l l e n t  and they reoen t ly  had aome on hand. 
Their Everready 

- .  _ -  
_ _  - .  - .  
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c -- 
Then o a m  the ques t ion  d whak t o  do w i t h  t hese  men after 

they  have been disqualified. Dr. Teed Buggeeted that we keep 
the nou-patent grpup t o g e t h e r  ami watch t h e m  muoh more oarefully, 
(while preeaure is being attempted),  lock  any that seem t o  be 
in t rouble ,  that is ,  not let them go t o o  far, 
might develop Grade I or I1 ears, b u t  never be l e t  go t o  t h e  
p o i n t  of developing Grade IV. 

I n  this nay they  

The m i t e - p  6f tkm rou t ine  of handling all t h i a  project 
will ham t o  be expanded and rearranged before it goes t o  Washington, 

4 
I I t  n e  pointed out that rout ine  ot iscopy should be done on 
- ALL m e n  after pressure,  n o t  only on those  who complain. Any who 

have d i f f i o u l t y  should not  be a l l h d  back i n  t h e  Tank u n t i l  they  
_I_- , ahow tubal patenoy, 

%fi would you do w i t h  theee  men?" "Hold thezu from School?" . _--- 

Hold than  Prom t h e  T~hk, --if they  d i d n ' t  f i n i s h  t h e  Tank, they  
would never g e t  t o  Sohool", 

Many oases  a r e  mlsaed if you look at only t h o s e  that ompla in .  

How long does t h e  ueual infectLon las t?  About ten day6 o r  
-- two weeks. 

Dootor Teed found t h a t  about  SC$ of the e n t i r e  popula t ion  
experience sane d i f f i o u l t y .  
t h e s e  would be etubborn oasee that might go t o  i r r a d l a t i o n .  I t  
wus pointed o u t  that It would t a k e  three montha t o  ge t  t h e  f u l l  
b e n e f i t  of i r r a d i a t i o n  and the  quest ion wae raised, would It be 
worth while. 
a t  their t h i r d  t r i a l .  
sa lvaging these  men, pereonal ly ,  --Naval Aviation wante the anewer 
from t h e  s tandpoin t  of highly t r a i n e d  men ( a v i a t o r e )  and in developing 
method8 f o r  s e l eo t lng  p i l o t e ,  a l s o  ealvaging p i l o t e b  

It m s  es t imated  that about 5% of 
--. 

We a r e  now t o s s ing  out thoee t h a t  f a l l  t h e  Tank 
However, it is now only a ques t ion  of 

. _ -  

S h o e  t h e  answer t o  t h i e  problem i e  eo badly needed, and since 
m rill no t  be ruahed for submarine m e n t h i e  summer, Dr. S h i l l i n g  
pointed ou t  that he  an t io lpa t ed  no t robb le  in holding some men this 
aumRer whi le  ue t reat  them, o r  t e a t  them. We o a n  hold for i r r a d i a t i o n  
only  the really bad onee that need i t w o r e t ,  

The two problems o m  be eeparatedt  a random sample of a l l  
i;pdn'ttPklng prekeure o m  be he ld  f o r  a u d i o g r w  before and a f t e r ,  

- -  

eay every eeoond and 4Mbhth  man, --if 60 a day go through and 
we t a k e  every fifth one, ten audiograms before and after oould 
be e a r i l y  handled. 

- 

An e x p e r h n t a l  fora ( M U  Research Divis ion P r o j e c t  Form X) 
. . _- w i l l  b e  prepared on t h i n  p r o j e o t  on t h i s  bae le  and submitted t o  

Captain E. 1, Brown of t h e  Reeearah Seotion.. 

I 

I 
I 

We expeot t o  know t h e  answer t o  the ques t ion  of whether o r  - -- -- not we oan g e t  t h e  radium needed for i r r a d k t i o n  by June 16th. 

The ques t ion  of what men are t o  return t o  t h e  Tank should 
-- -.-- -. alraya be under MEDICAL aontrol, .Operate only on t h o s e  men lpho . 

p r e r e n t  a f u m t i o n a l  obetruot ion.  * 
-. -- -- 

D r .  Ynrbuough mo mi visiting a t  t h i e  Baae aleo e a t  i n  on 
- ----. t h i s  oonferenoe 

--- - -  Dr, Guald poin ted  ou t  t h a t  t h e  r e e u l t s  of this atudy should 
be very  i n t e r e e t i n g  t o  t h e  congress of h e r .  Aoademy of  0 and 0 

speak a t  t h i s  meeting and it l e  hoped that t h e  f i n d i n g s  of t h i s  
r t u d y w i l l  be oomplete eo that they o m  be preeented a t  this t i m e .  

. - . in October a t  Chioago. Dr .  S h i l l i n g  ha6 a l r eady  been aaked to 

- .  _----- 

I '  

I 

I 

/' . 

I 
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I '  I 

I the  gar whioh l a  fonasd rram rabium, to esoape. A s  will be e x p l a i n a d  
later:, ir this ooouri them is a losa  of streqth in the aspl ioator .  
A simple Psthod o f  doterming whothor moh a break has ooourred i a  by 
the ~ a o  of  a amaU Lnerpenvivo Alpha rag oleotroscope. If tho s p p l l -  
Oat011: put ir tho ionization ohamber of moh an eleotrosoage and l e :  
for 8 f e w  minutee e n d  then removod, there should be no oIia.?ge in the 
funotionitig of the 0 l ~ o t I o 6 0 0 p e .  )Iawavtm, i f  radon is e a o q h  the 
aleotronoope w i l l  be radio-active a n d  aannot be oharged t o r  eovertd. 
houra. 11' t h i n  mbkGd of Catt3Xmb8 ioAiZatioa Or Come O t h a r  o h p l e  

I 
I device I s  enployed; tho  tub3 d o u l d  be t e a t e d  4 b O U t  m o o  a week. 

traated perhaps 8 8  much a8 one t h o u o W  &runs o frad im.  ' M o o t  ot 
this is in medical useb (L aoaalderabls -ut have been usod in manu-. 

loturiag luml~ous pabtie and &.modemti m o u n t  amployad for reaemh io the phynloal laboratorfaa. ' .  

> 

General Faots 

.. . 

It oozbines wlth ticide to WKe s t a b l u  8d . to ,  Or whloh the 0-06 
uw the ohlorlao, tha  bromide and the sulfatco. The f irst  two are  aol- 
Uble AIlid m i t a b l o  for ube .in radon p a t s .  
k a t  adapted for mediaal radium preparationu. 

Ti las t ,  the eultate, i r  



Raps or p a r t i o h s  of mtter .&a diooharged f r o m  stoma undergoing 
radio-aotlve transformation. 
radium, in equlllbrium with it8 pmduota, ‘are of three k i n d s ;  

Theoo ray8 or p a r t i o l e s  in the OPSO of 

1. The Alpha p a r t i a l o e  are  porl$ ire ly  ehnr&ed hollun atom, 
Thoy oarry moot of the enargy of mblnCioa ,  hare initial 
speeda d froci 9,000 kr 30,000 aLbe yer seoo156, and they 
weigh about e ia i t een  hundred t imsa a8 rnuch a8 the Bota 
rap8 Even tho80 d O h  bighost mprodr are absorbed by a 
tow oentimcters or a i r ,  a thin eheet o r  papcr or glass 
and, of oourm, aomp1etel.y by a11 natal oover:i. They a r e  
not, therefore, t o  bo uonsiderad in aoaraeotion wlth the 
Maal applicatorr 

2. The Bota rays a m  trms partiolea,  ne&timly oharded ion8 
wkioh mtt edeoted from the atams a t  speeds varyiucj f r o m  
20,000 t o  186,000 milas.por moond. They nre almoFit aom- 
pletely absorbsd by two oentlmetsrs of tis.,ue, Under tb 
headiw of “Filteram their availability w i l l  be further 
ooneiCered. . . - . a .  

3. The Gamw ray2 have no oleotrlor.1 oharge an2 h v e  the  s p e  
of l i g h t ,  186,000 mile8 p r  reaond, Wador modorn phyrioal 
oonosptiono, just a8 h the  o m 8  of l ight,  . they  hue  to 
be oonzldered psrtiolesr (quanta) trave- i n  wave forms. 
They have a very high .oapaofty of tmvoreing mititer opaque 
t o  ordinary l i g h t  and a m  ideatidal w i t h  X-ray8 produoed 
et roltugee from l O 0 , r ) O O  t o  3,000.000, 

8 .  

. A  
- I  

. .  . - *  . , 

*i ‘ I 

I Radio-aot I v e  Transf ormat ion8 . . *  . z 

. PmOtiOally a11 B p O n t a l l O O U 8 l y  m ~ Q - 8 o t L I B  oubetanwa belon& oithel 
%o t h e  uranium or thorium &rouge of elftmunte. Artitiolal rtidio-aotivit: 
in almost any uleaeat c u  now be produoed by booabardmnt wi th  aeutrani. 
The dlsowery of the neutron ha8 u t e r i a l l y  o h a g e d  the i d e e  a0 t o  the 

T h  0004 only t o  oonaiaer t1.e uranium raDl f iy  o r  whioh radium la a 
member. 
238, and sada with h a t ,  aton ueighb 206, Note that tb6 a t o d o  woigbt 
&orea5es. Thi8.18 a t  the sate of tour  f o r  oaoh braarformation - O X -  
mtly the weight o f  an Alpha part io le  (h8liu.n atma). 
HaOhsd,  a l a 0  hovm AB hadium 0 ,  a t a b i l i t y  i s  atitdmd on& there i# 
a@ mrther tranoforaation. 9ople o t  th4~ group only give ofr b t a  and 

fkm whloh iti is derivad and has tha .4mr, r tomio  might but different 
o h d o e l  proportiea and is a true 010~16nt. 

Omirbting from Oon8idOr8tiOn the hotope,  the araalunr mrlecr oon- 
airte ort 

O O n b t ~ o O i o n  Of tbrt fitom. 

T h h  n 0 u . p  of olemento a t a r t s  with Uranium I, atomic weight 

man lead i a  

OIarmra XMJS, In t h i s  Oa8e, %lie R@W +%= i 6  O a U O d  a 1 8 O t O w  Of t b t  

. 



' I  

' .  
B o  U&um 11, might 234, whoae half viiluo is 2,000,000 

y6wab 

e , 00 I o ~ u ~ ,  wel.Jit'230, whose ha33 value 13 69,090 y e u a ,  
.. 

D. B a d i m .  misilt 226, hair m tho 1.600 Y C ~ T S ,  

E. Radon, welght  222, . . . . . . . . .  VnlW - 3.85 . &Ye*  i 
I 
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The aurrounbinga and physloal o o n d i t i o ~ e  In a l l  adenoids vary sad 
exaotly t h o  acme uf t so to  l‘rorn a filmllar dovcltje o a n o t  bo iirpcatod in 
eaoh 0808.  
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LYXPIIOID f i i Y P i 3 9 L A 3 T A  Aim PR.%VZi\iTIO!\T OF O T I T I S  DUZ TO 
BAROT&'iUivI.4 (AEROTITIS)  X T H  X4DON 

Major  ZdrnuRd P.  FowleE, J r . ,  a e d i c a l  Corps ,  A r m y  of t h e  
United S t a t e s .  

ZRarnination of Arnerican s o l d i e r s  i n  England r e v e a l s  
t h a t  t h e y  a r e  even more prone t o  deve lop  pharyngea l  
lymphoid h y p e r p l a s i a ,  secondary e u s t a c h i a n  s a l 2 h i n g i t i s  
and consequent  o t i t i s  media on t;-.is i s l a n d  than  i n  t h e  
Uni ted  S t a t e s .  ' iPether  this i s  due t o  c l i n a t e ,  o r  l i v i n g  
c o n d i t i o n a ,  o r  something e l s e ,  is d i f f i c u l t  t o  s a y .  A 
v e r y  h igh  percentage  of  flying ' pe rsonnel  come h o s p i t a l s  
w i th  a h i s t o r y  of  r e c u r r e n t  a c u t e  c a t a r r h a l  o t i t i s  media. 
I n  one G e n r e r a l  3 o s p i t a l , . 8 %  o f  ground p e r s o n n e l  and 22% 
o f  f l y i n g  pe r sonne l  had a h i s t o r y  o f  r e c e n t  o t i t i s  when 
examined. Nearly a l l  of  them had s u ' f i c i e n t  excess  
lymphoid t i s s u e  around t h e i r  e u s t a c h i a n  t u b e s  t o  account  
f o r  t h i s .  

S ince  Crowe and B a y l o r ' s  a r t i c l e  (1) on t h e  p r e v i n t i o n  
o f  d e a f n e s s  i n  chi ldhood u s i n g  raeorl i n  t h e  naso?har_vnx, 

t h e  John Iiopkins work has  been r e?ea ted  i n  iJew Yorlc (2)  as 
wel l  as s e v e r a l  o t h e r  c i t i e s  ( 3 )  (41 ,  I t  seemed reasonab le  
t o  t r y  r a d i a t i 3 n  on s o l d i e r s ,  because t h e i r  o t i t i s  occur red  
with excess  l p p h o i ?  t i s s u e  which r e senb led  t h a t  seen  i n  
o h i l d r e n  w i t h  t h e  sa-ne c o n d i t i o n .  The use  o f  r adon  
appeared  p a r t i c u l a r l y  a p p l i c a t l e  to a i rmen,  because i n t e r -  
f e r e n c e  w i t h  normal tube  f u n c t i o n ,  by even a small amount 
o f  s s o l l e n  t i s s u e ,  i s  l i k e l y  t o  cause  t r o u b l e  when they  
change a l t i t u d e .  

Through the a s u p i c e s  o? PIIofessor  3 a r c l a y  o f  Oxford,  
c o n t a c t  was made w i t h  ? r o f e s s o r  Russ o f  t h e  Midd1ese:c 
H o s p i t a l ,  who ar ranged  f o r  t h e  d e l i v e r y  of radon a t  r e g u l a r  
i n t e r v a l s ,  from t h e  C e n t r a l  %don I n s t i t u t e  Barton-in- the-  
Clay, Berks. Treatments  were be jgn  i n  December 1942 and up 
%o March 1944, 220 p a t i e n t s  had been t r e a t e d .  The most 
conven ien t  dose  fDr t h e  l a b o r a t o r y  t o  s h i p  and t o  p u t  i n t o  
t h e  c a p s u l e s  provided  w a s  75 a i l l i c u r i e s  p e r  c a p i u l e . '  The 
c a p s u l e s  are  made o f  p la t inum 0.65 mm t h i c k  and measure 
3.5 mrr b-r 15 mm. They a r e  a t t a c h e d  t o  a semi-inaleable 18 
gauge w i r e ,  14 cn i n  l e n g t h .  
as is  a. n3sooharyngoscope, t he  c a p s u l e s  ( t o t a l l i n g  150 
m i l l i c w i e s  on t h e  f i r s t  day) a r e  passed a l o n g  t h e  f l o o r  o f  
t h e  nose and then  s e p a r a t e d  by p l a c i n g  a small p i e c e  o f  
r u b b e r  t u b i n g  ove r  t h e  i n s e r t i o n  wores  o u t s i d e  t h e  n o s t r i l  
( f i g  1. & 2 ) .  
day. S i n c e  150 m i l l i c u r i e s  is  e q u i v a l e n t  t o  150 mg of 
radium e lement ,  25 minutes  g i v e s  a dosage  o f  66 w. h r s .  o r  
two g r a m  minutes ;  t h a t  i s ,  approx ima te ly  t h e  dosage rvcorn- 
mended by Crowe (1). The radon c a p s u l e s  as a r u l e  l i e  very 
near  exuberant  lyxphoid t i s s u e  on t h e  media l  s i d e  of  the 

The radon is i n s e r t e d  v e r y  m u b  

They are  l e f t  i n  p l a c e  25 minutes  t h e  f i r s t  



t o r u s .  For convenience they  a r e  cons ide red  as  a s i n g l e  
source  os" emanat ion i n  e s t i rna t ing  dosace.  Ilo:vever, s i n c e  
t h e  capsu le s  a r e  s e p a r a t e d ,  t h e  t o t a l  e f f e c t  o f  66 ag. 
woxld n o t  r e a c h  any a r e a  i n  t h e  nasoparynx. The des igna-  
t i o n  66 m g .  h r s .  t h e r e f o r e  s l i g h t l y  e x a g g e r a t e s  t!?e dosage 
t h a t  a c t u a l l y  r e a c h e s  the  nasopharyngeal  walls. The exac t  
t i s s u e  dosa,qe is  not  known because the  a p p l i c a t o r s  w i l l  
n e c e s s a r i l y  l i e  a t  d i f f e r e n t  d i s t a n c e s  f rom t h e  t i s s u e  i n  
d i f f e r e n t  i n d i v i d u a l s  so  t h a t  t h e  s t r e n g t h  o f  t he  two 
a p p l i c a t o r s  added t o g e t h e r  and t h e  t ime t h a t  t hey  l i e  i n  
t h e  naspharynx i s  used as t.he m o s t  reasonable and safe;t 
approximation of t h e  dosage.  

S ince  radon d e c r e a s e s  ofie-half s f  i t s  s t r e n g t h  each 
3.85 days ,  t h e  t h e  i s  inc reased  every  day u n t i l  t h e r e  is  
v e r y  l i t i . l e  a c t i v i t y  l e f t  i n  t h e  r adon ,  i . e .  not  ove r  10 
da!ys. Table 1. The t r e a t n e n t s  were o r i g i n a l l y  g i v e n  a t  
6 weeks' i n t e r v a l s  u n t i l  4 t o  6 d o s e s  had been g i v e n .  
There was r a r e l y  any  evidence o f  improveqent u n t i l  a f t e r  
t h e  3rd t r e a t m e n t .  If  a p a t i e n t  had a co ld  o r  a a  a c t i v e  
o t i t i s  a t  t h e  t,i-.ie or' h i s  appointment  f o r  t r e a t n e n t s ,  h a l f  
t h e  u s u a l  dosage ;vas g iven ,  t h a t  i s  33 mjz. h r s .  i n s t e a d  of 
66 mg. hrs. Then i f  no r e a c t i o n  o c c u r r e d ,  a second 33 xg. 
h r s .  was g iven  i n  2 02 3 days.  O c c a s i o n a l l y  t h e r e  \vas 
inc reased  s t i i . f f i nes s  i n  the  e a r s  w i t h o u t  ob , j ec t ive  s i s s  
f o l l o w i n g  t r e a t m e n t ,  but t d i c e  i n  2 a t i e n t s  with a c t i v e  
n a s o p h a r y n g i t i s ,  d e f i n i t e  a c u t e  c a t a r T h a 1  o t i t i s  media wi th  
f l u i d  l e v e l s  developed.  I.dyrirgotomy was not  needed i n  these  
c a s e s  and t h e  f l u i d  d isappeared  i n  a few days.  .;hen t h e  
i n t e r v a l  between t r e a t m e n t s  was reduced t o  3 weeks, t h e r e  
were no t  untoward r e s u l t s .  T h i s  was expec ted ,  f o r  much 
more e x t e n s i v e  r a d i a t i o n  is z i v e n  t o  p a t i e n t s  w i t h  neoplasn 
wit?iout  permanent e f f e c t  on normal t i s s u e .  A small s e r i e s  
h a s  been t r i e d  g i v i n g  100 mg. h r s .  a t  4 weeks' i n t e r v a l s ,  
f o r  two t r e a t m e n t s .  S u f f i c i e n t  folow-up has  not  y e t  been 
ob ta ined  on t h e s e  p a t i e n t s  f o r  i n c l u s i o n  i n  t h i s  pape r ,  b u t  
t 'ie method seems t o  Ce s a t i s f a c t o r y .  

I 

S h r i n k a s e  o f  t h e  n a s a l  nucosa,  even te-n?erature and 
sunny weather ,  would undoubtedly have hel?erl some of  the  
c a s e s  t r e a t e d  w i t h  radon,  b u t  most of them ha2 been t r e a t e d  
e x t e n s i v e l y  withol i t  r e l i e f  be fo re  b e i q g  s e n t  t o  t h e  2nd 
General  Zos!iital. Some o f  o1x a i r q e n  went t o  A f r i c a  and 
t h e y  were q u i t e  ;ve13. ! i n t i 1  they  came back.  Succeeding . 
a t t a c k s  were o f t e n  more p e r s i s t e n t  and more o f t e n  r e s u l t e d  
i n  s u p p u r a t i o n  t h a n  f i r s t  a t . t acks .  
had any e f f e c t  on the  s i sea . se  u n l e s s  i t  was s u p p u r a t i v e .  
xven when s u g p u r a t l o n  c l e a s e d  t h e r e  were inany cases  o f  
r e s i d u a l  c a t a r r h a l  o t i t i s  f o l l o w i n g  t h e  use  o f  su l fonami2es .  
T h i s  seems t o  be p a r t i c u l a r l y  s o  i f  i nadequa te  dosage  was 
ghven o r  i f  t?e  d r u g  was n o t  cont inued f o r  a s u f f i c i e n t l y  
l o n ?  ? e r i o d ,  o r  i f  t h e  adenoids  were v e r y  l a r g e .  

Sulfonamides r a r e l y  



Exser ience  w i t h  de+? X-ray t h e r a p y  ( 2 )  has  shown t k  t 
it a f f e c t s  lymphoid hyger; . i lasis i n  t h e  nasopharynx very xuch 
as does  radon,  % u t  p a k i e n t s  w i s t  t a k e  many more t r ea twen t s .  
X-ray t a k e s  l o n g e r  and i s  more d i f f i c u l t  t o  a p p l y  a c c u r a t e l y  
t o  t h e  e u s t a c h i a n  tube  r eg ion .  It is  rn01-e l i k e l y  t o  involve 
su r round ing  t i s s u e  and 'prodxce o t h e r  sym_otori!s such a s  a 
m i l d  p a r o t i t i s ,  erythema o ?  t h e  s k i n  01- d r y n e s s  o f  t h e  
t h r o a t .  Radiim elemeqt on the  o t h e r  hand can  be  used i f  
a v a i l a b l e .  The 25 or  50 .rqg c a p s u l e s  o f t e n  used i n  
g y n e c o l o g i c a l  p r a c t i c e  a r e  convenient  for t h i s  work ( 2 ) .  

The g r e a t e s t  d i f f i c u l t y  i n  t h e  Army h a s  been t o  g e t  t h e  
men back b:r appointment f o r  enough t r e a t m e n t s .  They f e e l  
b e t t e r  and t h e y  d o n ' t  co l e  mtll  a recoiniiencement o f  t h e i r  
symptoms, o r  t h e y  move so t h a t  t hey  a r e  no longe r  evacuated - 
f o r  s i c k n e s s  t o  t h e  o r i g i n a l  h o s p i t a l  b e f o r e  t h e  course  i s  
f i n i s h e d .  idany have been s e n t  back t o  t h e  United S t a t e s  
becuase t h e i r  nasopha ryny i t i s  o r  s i n u s i t i s  seemed t o  be 
u n c o n t r o l l a b l e  i n  t h i s  t h e a t e r .  These a r e  t h e  r e a s o n s  so 
many c a s e s  have r ece ived  incom?lete t r e a t x e n t  i n  o u r  hands. 

I n  t h e s e  cases  who have r ece ived  s u f f i c i e n t  cjoaage, and 
who a r e  n o t  plagued b.:. chronic  n a s o p h a r y n g i t i s  an.3 s i n u s i t i s  
t h e r e  h a s  been a g r a t i f y i n 2  pe rcen tage  of' s u c c e s s e s .  ( t a b l e  1 

U n f o r t u n a t e l y ,  manv medical  o f f i c e r s  and p a t i e n t s  ex?ect  
t o o  much from t h e  t r ea tmen t .  Rad ia t ion  i s  no t  a "cere  f o r  
deafness . , '  It o b v k u s l y  w i l l  not, improve t h e  h e a r i n g  very  
much if s c a r s  .and adhes ions  i n t e r f e r e  w i t h  t h e  movement o f  
t h e  o s s i c l e s .  It cannot be expected t o  work if a chronic  
s i n u s i t i s  r e p e a t e d l y  ba thes  t1.e o r i f i c e s  o f  t h e  tubes wi th  
pus and r e i n f e c t s  t h e  iniddle e a r s ,  o r  i f  a c h r o n i c  purulen,t 
o t i t i s  i s  p r e s e n t  a l though,  a t  t i n e s ,  i t  does  seen  t o  h e l p  
eve.? t h e s e  c a s e s .  It r a r e l y  i s  or" b e n e f i t  if  s e v e r e  a l l e r g i c  
r h i n i t i s  i s  p r e s e n t .  

I 

A i r m e R  :vith subacuta  e u s t a c h i a n  tube  blockage c s n  g e t  
a l o n g  p e r f e c t l y  w e l l  on the ground o r  even a t  low a l t i t u d e s ,  
b u t  as s o o n  as t h e y  f l y  h igh ,  o r  a r e  su-:-bjected t o m p i d  
cha rges  o f  a l t i t u d e  t h e i r  e u s t a c h i a n  t u b e s  c l o s e  s o  t h a t  t h e  
cannot  bo opened. Th$s o t i t i s  bsrotraurna produces anythi.ng 
f r o m  a mild c a t a r r h a l  c o n d i t i o n  i n  t h e  middle e a r  t o  an 
a c u t e  severe o t i t i s  wi th  o r  w i thou t  r u p t u r e ,  and may po on 
t o  ar! arut,e pur l i l en t  a rocess .  None of t h e s e  concl i t ions 
woulddevelope i..' t:ie tubes  had n o t  ms l func t ioned  i n  the  
f i r s t  p l a c e .  l b s t  o f  t?,e ma l func t ion  of t h e  eus tac ' - ian  
t u b e s  is due t o  swol len  t i ; sue  w i t h i n  t h e  tube .  T h i s  
t i s s u e  i s  n o t  al?fays a?>aren t  a t  t h e  o r i f i c e .  I n  a d d i t i o n  
t o  lymphoid t i s s u e ,  t h e r e  is  o f t e n  a ~ o l l - e n  g l a n d s ,  
oedomatousmucosa, o r  sub-mucosa, as well as hype r - sec re t ion  
b l e e a i n g  t h e  t u b e .  The co ld  a i r  o f  h i g h  a l t i t u d e  o f t e n  
c a u s e s  h y y r - s e c r e t i o n  i n  t h e  nose which b a t h e s  tk.e t u b a l  

, 



o r i f i c e s  and b l o c k s  or' i r r i t a t e s  t h e n .  
r a d i a t i o n  reduces  a c t i v i t y  of glanfis, 

A9parent ly  
b r i n k s  t h e "  -edems 

and h a s ,  i n  a d d i t i o n .  a s g e c i f i c  e f f e c t  on h .yper? las t ic  
lymphoid t i s s u e .  
b e n e f i c i d  e f f e c t  on t h e  i n f e c t i o n  p r e s e n t  a s  w e l l  a s  
producing  a sh r inkage  o f  t h e  lymphoid t i s s u e  i t s e l f .  

I t  i s  probable  t h a t  t h e  r a d i a t i o n  has  a 

Some phys ic i ans  assume t h a t  a d e n o i s  a r e  r a - e  i n  adu l t s .  
American s o l d i e r s  a f t e r  a few months  i n  Engla?d  of te r i  have 
s o  much excess  lymphnid t i s s u e  t h a t  as soon as t h e  mouth is  
opened it can be s e e n  b u l g i n g  P r o m  the p o s t e r i o r  pharyngea l  
wall, o r - b e h i n d  t h e  p o s t e r i o k  t o n s i l a r  2 i l l a r s  i n  heavy 
bands. It is p a r t i c u l a r l y  prominent f o l l o v i n g  a v i r u s  
pneumonia. men it can 5 e  seen on t h e  phay?rngesl w a l l  

o b t a i n  a smooth narrow m e t a l  tongue b l a d e  an;t tk,e small w e l l  

i n d i r e c t  e x m i n a t i o n  o f  t h e  nasopharynx; l i k e w i s e ,  it is  
o f t e n  d t f f i c u l t  o t  o k t a i n  a good nasopharyngoscope w i t h  a 
wide f i e l d  and u p r i g h t  image f o r  a d i r e c t  examinat ion.  
t h e y  a r e  used i n  e v e r y  case, i t  is s u r p r i s i n g  how many 
s o l d i e r s  a r e  found t o  have l a r g e  lymphoid masses i n  and 
about  t h e  ca r i l agenous  p o r t i o n s  o f  t h e i r  e u s t a c h i a n  t u b e s .  
Ou t  o f  2337 new p a t i e n t s  i n  o u r  E a r  Nose ana Throa t  C l i n i c  
w e l l  over  1/3 had swql len  lymphoid t i s s u e  i n  t h e  nasopharynx. 
O f  t h e s e  r adon  t r e a t m e n t  was begun i n  220. A suxqary of 
t h e s e  c a s e s  i s  g i v e n  i n  Table 11. Othe r  d e t a i l s  a re  as  
fo l lows :  24 had adenoi2ectomies.  because radon r a y s  do n o t  
s u f f i c i e n t l y  reduce large masses o f  lymphoid h p e r 2 l a s i a  i n  
t h e  mid l ine  i n  t h e  dosage given.  O f  t h e  2337 p a t i e n t s ,  62 
r e c u r r e n t  o t i t i s  due  t o  barotrauma s u f f i c i e n t l y  s e v e r e  f o r  
them t o  b e  s e n t  f o r  s p e c i a l  t r ea tmen t .  9 o f  these have been 
sen t  back t o  t h e  United S t a t e s  a f t e r  one o r  two trc?3tinents,  
because i n  a d d i t i o n  t o  o t i t i s  t hey  had i n t r a c t a b l e  naso- 
p h a r y n g i t i s  o r  s i n u s i t i s ,  A few have been l o s t  a t  f o l l o v - u p , ,  
t h e  rema5nder a r e  s t i l l  under t r e a t m e n t .  79% of the  airmen ; 
who have hac! s u f f i c i e n t  t r ea tmen t  a r e  back on f u l l  f l y i n g  j 
s t a t u s ,  (See Table 11); t h a t  is ,  79% of  a i rmen who have had f 
two o r  more ep i sodes  o f  s eve re  d i f f i c u l t y  c l e a r i n g  t h e i r  earE 
a r e  now q u i t e  m n f o r t a b l e  and have not  been grounded f o r  t v l o '  
months o r  more. %st o f  them had a e r o - o t i t i s  a f t e r  eve ry  i 
f l i g h t  b e f o r e  t r e a t m e n t .  None of t h e  f l y e r s  had much r e s i d u  
deafness  Sy the t i .?e they  readhed a g e n e r a l  h o s p i t a l ,  so  t h a  
i s  ti d i f f i c u l t  t o  g i v e  a g raph ic  p i c t u r e  o f  t h e i r  improveme 
IIowever, the Pact, t h a t  t h e y  a r e  nr3w f l y i n g  s e v e r a l  times p e r  
week, w i thou t  trouble, i s  s i g n i r i c a n t .  Some o f  them a r e  nov 
d i v e  bombing i n  fast p l a n e s .  Of t h e  6 men who d i d  n o t  r e t u r  

n e c e s s a r y  for r e t u r n  t o  t h e  a i r .  T h e i r  non-suppurat ive ?titi 

t o  f l y i n g ,  2 were e n l i s t e d  men grounded f o r  a d n i n i s t r a t i v e  
r e a s o n s ,  and 2 had a r e s i d u a l  nerve t-ype d e a f n e s s  s u f f i c i e n t 4  
s e v e r e  t o  keen them from p i s s i n g  t h e  h e a r i n g  examinat ion 

m d i a  c l e a r e d ,  c u t  t h e  high tone loss d i d  n o t .  

belpw the  p a l l a t e ,  i t  is i n v e r i a b l y  p r e s e n t  i n  t h e  naso- I 

pharynx above. It, i s  o f t e n  d i t - f i c u l t  i n  t h e  f o r c e s  t o  ! 

s i l v e r - ?  m i r r o r  and good l i g h t i n g  necesszrry f o r  p r o p e r  I 

If 



. L 

The c h r o n i c  non-suppurat ive o t i t i s  dic! n o t  s u b s i d e  
comple te ly  i n  one c a s e ,  a l t h o u r h  he was a b l e  t o  carry o n  
i n  ground du ty .  One ha6 had seve re  r e c u r r e n t  nasopharyn- 

9 t is probable  t h a t  he woulrl have flown h e r e  could he have 
s t ayed  a f t e r  t h e  t r ea t rnen t s  were f i n i s h e d .  

i t i s  i n  t h i s  t h e a r e r  and  ..vas boarded t o  t h e  United S t a t e s ,  

As f o r  t h e  c o n t r o l  group ground p e r s o n n e l ,  t h e  r e s u l t s  
a r e  no t  : - u i t e  so  c l e a r  o u t .  
t h a t  some o f  t h e  75% who s topped  havi-ng r e c u r r e n t  o t i t i s  
would n o t  have F o t  w e l l  w i thou t  t r e a t m e n t .  It i s  a l s o  
probable  t % a t  e v e n t u a l l y  some of them w i l l  have r ecu r rences .  
.A8lmost 5 y e a r s  o f  expe r i ence  with r e c a l c i t r a n t  upper 
r e q i r a t o r y  d i s e a s e s  and secondary o t i t i s  media t r e a t e d  
i n  t h i s  and o t h e r  h o s p i t a l s  makes one c e r t a i n  c l i n i c a l l y  
t h a t  r a d i a t i o n  is t h e  t r ea tmen t  o f  cho ice  i f  adenoid t i s s u e  
on t h e  l a t e r a l  nasopharyngeal  walls b l o c k s  t h e  e u s t a c h i a n  
t u b e s .  There is  also no q u e s t i o n  t h a t  i f  o n l y  c a s e s  wit- 
o u t  a c t i v e  s e v e r e  n a s o p h a r y n g i t i s  of s i n u s i t i s  had been 
s e l e c t e d  t h a t  t h e  perce!Itage o f  improvement would have 
been b e t t e r . .  The cases who had o t o s c l e r o s i s  o r  nerve 
d e a f n e s s  were t r ea t ed .  because t h e s e  d i a g n o s e s  a r e  v e r y  
d i f f i c u l t  t o  mate and o c c a s i o n a l l y  some improvenent vas  
ob ta ined  even when t h e s e  c o n d i t i o n s  were p r e s e n t .  Th i s  
is  b e l i e v e d  t o  be due t o  tl-s subs idence  o f  a superimposed 
t u b a l  c a t a r r h .  I n  s p i t e  of t h e  f a c t  t h a t  no a c c i d e n t s  
have occur red  with t h e  r a t i v e l y  s a f e  dosage used ,  it i s  
b e l i e v e d  unwise and dangerous f o r  a n  o t o l a r y n g o l i g i s  t t o  
a t t e m p t  r a d i o t h e r a p y  o f  t he  naso2harynx w i t h o u t  t he  con- 
t i n u a l  quidance o f  a , - u a l i f i e d  r a d i o t h e r a p i s t .  On t h e  
o t h e r  hand, where such  c o n t r o l  i s  a v a i l a b l e ,  t r e a t m e n t  of 
tk-e lymphoid t i s s u e  abou t  t h e  e u s t a c h i a n  tube  j i i thradon o r  
radium i s  s i m p l e ,  r e l a t i v e l y  inexpens ive  and  e a s i l y  learned.  
It is  i n f i n i t e l y  more e f € i c a c i o Q s  a n 3  permanant t h a n  
C a t h e t Q r i z a t i o n ,  p o l i z e r a t i o n  o r  bougienaf.:e. These skculd 
be rese rved  for the Senti c a s e s  i n  which t h e y  are  i n d i c a t e d .  
( F a r r i o r  4 ).  Cerlters f o r  t h e  rnore e x t e n s i v e  u t i l i z a t i o n  
o f  t h e  r a d i a t i o n  t reatrnent  f o r  1,ymphoid h y o e r p l a s i a  i n  
t h e  nasopharynx should be s e t  up. 

i t is d i f f i c - . i l t  t o  be s u r e  

A r e p o r t  is made q t  t h i s  ti-ne because  exper ience  w i t h  
ground p e r s o n n e l  and c h i l d r e n  has sho1.n t h a t  lymphoid huy?er- 
p l a s i a  i n  t h e  nasopharynx p r e d i s p o s e s  t o  o t i t i s  m d i a  which 
can be c o n t r o l l e l  w i t h  rac l ia t ion .  A l i m i t e d  ex2er ience  o f  
f l y i n e  p e r s o n n e l  shows, as might be ex?ec ted ,  t h a t  t h i s  
modality a l s o  tends  t o  p r e v e n t  recurBrent o t i t i s  due t o  
barotrauma ( a e r o t i t i s )  when it j s  due to swol l en  t i s s u e  i n  
and about  t h e  e u s t a c  iaq t u b e s .  I n  p r a c t i c e  it has  put  men 
vho had been previous1;y grounded back i t h e  a i r  a b l e  t o  
f i g h t .  Je need them there NOW! 



The a u t h o r  was assisted i n  tho e x a m i n a t t o n  and 
t r e a t m e n t  of t h e s e  p a t i e n t s  by Captain “au1  M. Osrnux, 
U. S. X d i c a l  Corps a?d i n  t h e  d e t a i l s  0 -  radiotherapy 
by Lt‘. Col .  Robert 8 .  R?11, C h i e f  of t h e  Badiology S e r v i c e ,  
2nd General Kosoital. Ta These men acknowledgement and 
thanks are herby  rendered .  



June 1 
1st  Day 

Juno 2 
2nd day 

June 3 
3rd day 

June 4 
4 t h  day 

66 ng. lirs 11 m ~ . l i r s .  

35 
42 

10 ti.r;L. 31 
4 p.11. 35 

4'1 
51 

10 8.11. 38 
40 4 p . rli . 

57 
60 

10 a . m .  45 
4 p.a. 40 

60 
72 

. 

Table I, sliowing inc rease  i n  dosal;u t h i o  necousary oacli duy \iiL:: 
app l i ca to r s  containing 150 m i l l i c u r i c s  of radon, on t h o  f i r s t  dc;:. 
Sucrh a t a b l e  i s  lnade up ouch t i n e  tlic i - ~ d o i i  i s  dcl iverod s o  t:x; 
proper dosago f o r  each d a t e  i s  avnilaii lo without culculut ion.  

To ta l  Airmen with r e c u r r e n t  o t i t i s  nodiu t r e a t o d  with 200 
mg. Ius. o r  nore arid on vdiorn f o l l o w  up is  complete . (a l l  
of t hoso  cases  were a e r o t i t i s  oxceilt 3 )  ................. 23  

Nmbor back f l y i n g  - .  
Tota l  froe of o t i t i s  28 - 2 : ' ; 

2 3 -  - -,--' 
. . .> 

* one p i l o t  has beon sliot dovni Ly eii0ny ac t ior i  u f t c i -  
sove ra l  co!Ibat : i iss ions.  

Total  Ground fo rce  t r e u t c d  v i t h  200 9;;. l irs.  o r  !iurc, 
and with a t  l e a s t  4 rnont!ls fol iovr  up i n  t h o  w i n t e r  59 

Nixed deufnosses (Otosclerosis  3 - n e r v e  deafness 9) 1 2  
O t i t i s  media rocu r ren t  non-supp\iral;iva 40 

Recurrant suppurat ivo 7 
Frae f r o n  o t i t i s  35 ;----:; 

3 or' -. - _ '  Chronic ouppurutive, ca ses  iiiprovod -- 4 
Improved i n  Iieai-ing without recurrcnco ol' deafricss, 15 t o  

40 : L - ~ ~ :  40 db avera1;e f o r  t h e  speoch rant;o, f o r  4 r a u n t h s  
bIixod deafness, i!l?roved i i a  hearing, 15 t o  20 db f o r  
lovf noteo 3 -I ,---:I 

Improvernent i n  t inn i tus .  #.  

- -  _ -  
, - _ /  

3 :: - - :-< 
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(4 )  Far r io r ,  J. ilroim 
IIistoputhologic Cons ido ra t ions  i i i  Trecmont  of t ho  Eustachian 
Tube. Ib id  37, 609, ;ky 1943. 
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R A D I U M  C H E M I C A L  C O M P A N Y  I N C .  
5 7 0  LEXINGTON AVENUE 

NEW YORK 22,N.Y 

October 24,  1944 

L t .  H .  L. Ha:tnes 
Medical Research Submarine Base 
New London,. Connect ?-cut 

- . . . . . . . . .  

. . .  
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- .  . 

. . . .  

. . . .  
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Dear L ieu tenan t  Haines:  

I was p l eased  t o  have had t h e  o p p o r t u n i t y  
of  meet ing you a t  t h e  r e c e n t  Academy a t  Chicago. 

As you probcbljr a l r e a d y  know, an  o r d e r  has  
been p laced  with us f o r  two of t h e  new-t;rpe naso- 
pharyngeal- n r p l l c a t o r s  f o r  use a t  y o u r  base.  We a r e  
g:ivii?g t h e  o r d e r  p re fe rence ,  and I am q u t t e  s u r e  t h a t  
d e l i v e r y  will. be completed a t  l e a s t  a couple  of  weeks 
be fo re  t h e  d a t e  s p e c i f i e d  i n  t h e  c o n t r a c t .  

With k i n d e s t  r ega rds ,  I remain, 

S i n c e r e l y  yours  

. _  . .  

. .  

. . . . . . . .  . .  - .  

. .  . .  

...... .... - ........ ..-- .... .-.. . . . .  . . . . . . . .  
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AERO-OTITIS LfEDIA AllD fd1DITOI:Y ACUITY LOSS IIJ 

S U ~ ~ I l E  ESCAPE TRkIflRIG. 

8 October 1944 

Captnin C. W. Shi l l ing ,  (!IC) US11 
Modioal Officer i n  Chargo, Ilediccl Roseurch Dopt. 

U .  S.  Subm.rino Baeo, IIevr London, Conn. 



- -Captain Charles  If. S h i l l i n g  (MC)USH 
U . S .Submarine Base 
New London, Connecticut.  

T h i r t y  percent  of t h e  men undergoing submarine escape t r a i n i n g  a t  . t he  

U.S.Submarine Base, New London, Conneoticut, have d i f f i c u l t y ,  leading t o  

a e r o - o t i t i s  media and resultant l o s s  of a u d i t o r y  acui ty .  I n  t h i s  t r a i n i n g ,  

every candidate f o r  t h e  Submarine School i s  subjec ted  t o  f i f t y  pounds of 

a i r  pressure  i n  a recompreasion chamber, which pressure  i s  equiva len t  t o  

3.4 atmoupheres. 

f o r  entrance i n t o  the Submnrine School. 

Successfu l  oompletion of t h i s  t r a i n i n g  i s  a p r e r e q u i s i t e  

Only t h o s e  men who have passed t h e  

phys ica l  examination are  a e n t  t o  t h e  Escape .Training Tank. Becauee of t h e  

similarity between our problem and t h a t . o f  f l y i n g  personnel ,  we f e e l  t h a t  

our f ind ings  are of p a r t i c u l a r  i n t e r e s t .  This  paper p r e s e n t s  M nna lys i s  

of t h e  extent of t h e  damage a s soe ia t ed  wi th  t h i s  t r a i n i n g  and o u t l i n e s  

poes ib l e  prevent ive m d  t h e r a p e u t i c  procedures. 

Some of the ear l ier  f i n d i n g s  were presented  i n  a paper by S h i l l i n g  

and Everley,  publ id led  i n  t h e  Naval Medical B u l l e t i n  i n  J u l y  1942, This 

was one of a series of a r t ic les  concerning aud i to ry  l o s s ,  - - th i s  p a r t i c u l a r  

a r t i c l e  dea l ing  wi th  t h e  a u d i t o r y  l o s s  encountered by men going through 

t h e  Escape Tra in ing  Tank. Ten pe rcen t  of a l l  sub jec t s  upon whom that r e -  

p o r t  was based f a i l e d  p r o p e r l y  t o  v e n t i l a t e  t h e  middle ear; upon otoscopy 

we noted resultant damage ranging "a l l  t h e  way from very  s l i g h t  congest ion 



* * 
I 

............,... t o  complete rup tu re  of t h e  d r m  wi th  f r a n k  hemorrhage 

from both t h e  ex terna l  cana ls  and the Eustachian tubes." 

Of t h e  152 cases  diagnosed a s  a e r o - o t i t i s  media i n  t h i s  serios,  

18 of t h e  more a c u t e  cases showed an average drop i n  a u d i t o r y  a c u i t y  

of 12.7 t o  23.9 dec ibe l s ,  when compared wi th  a c o n t r o l  group equated 

f o r  age and number. This  i s  i l l u s t r a t e d  i n  Figure No.1. 

Some of t h e  a u d i t o r y  losses i n  this group were a c t u a l l y  d i sab l ing ,  

and it was poin ted  out  in  t h a t  paper t h a t  a v i a t o r s ,  t o o ,  would 

per ienoe t roub le  a8 t h e  r e s u l t  of such pressure  change. We wore ab le  

to make such a p r e d i c t i o n  s i n c e  it was our observa t ion  t h a t  sub jec t s  

experienced t h e i r  g r e a t e s t  d i f f i c u l t y  wi th  t h e  f i r s t  few pounds of 

pressure-usually no more than t h a t  t o  which a v i a t o r s  are subjec ted  

during c e r t a i n  maneuvers. This  w i l l  be  i l l u s t r a t o d  by Figure No.2, 

where it w i l l  be noted t h a t  over 825 of t h e  f a i l u r e s  occurred below 

t h e  f i r s t  e leven  pounds of prosaure.  

f o r  it is i n  t h i s  rango t h a t  t h o  g r e a t e s t  p ropor t iona te  a i r  pressure  

change occurs. This change fol lows a logari thmic curvo, as poin ted  

ex- 

. 

Of cburse ,  t h i s  is t o  be expocted, 

out by Haldane and others. 

our stntements ,  as contained i n  t h e  second p a r t  of' our  papor 

ooncerning aud i to ry  a c u i t y ,  may be open t o  ques t ion ,  s i n c e  it can 

be argued t h a t  comparison w i t h  normal c o n t r o l  groups i s  not as 

s a t i s f a c t o r y  as t a k i n g  pre-  and post-pressure audiograms on t h o  

SANE ind iv idua l  and comparing these.  

2. 
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Dr. Toed of our lAbOrAtOry, cont inued t h i s  s t u d y  and found t h a t  

by otoscopy and nasopharyngoscopy one could f a i r l y  w e l l  p r e d i c t  vlhich 

e a r s  would suffer damage dur ing  t h e  f i f t y  pound t e s t ,  and if A thorough 

p r o s e l e c t i o n  examinat ion w e r e  combined wi th  a rou t ino  check of t ho  

a b i l i t y  of each s u b j e c t  t o  porform t h o  Valsnlvn maneuvor, it was h i s  

op in ion  t h a t  o tpa thology could  be reduced t o  a more 2-3s i n s t e a d  of the  

2?.5--3@ he found i n  two s e p a r a t e  groups of 858 and 708 mon. 

l y ,  Doctor Toed was unable t o  provide  p re -  and pos t -pressuro  audiograms 

f o r  h i s  experimental  groups,  so  t h a t  h i s  s ta tements  concorning h a r i n g  

loss  are gonernl i n  na ture .  

U n f o r t u n a t e -  

Following t h o  two p i c c o s  of work j u s t  nent ionod,  a major chango 

Fivo p o i n t s  can bo was i n s t i t u t o d  i n  t h e  mannor of g iv ing  p res su re .  

emphasizod, which might be cons idered  t o  reduce f a i l u r o e  : 

1, Careful s e l e c t i o n  from the  s t andpo in t  of  ear,  no80 and . 
t h r o a t  abnorma l i t i e s ,  

2, I n t e l l i g o n c o  and emotional s t a b i l i t y  wore more r i g i d l y  

c o n t r o l l o d  i n  thoso  ind iv idua l s  sub jec tod  t o  p re s su re .  

3. All s u b j o c t s  were c a r o f u l l y  i n s t r u c t o d  i n  t h e  Valsalva 

naneuvor and i n  t h o  e f f e c t  of  mnl lowing ,  yawning, o t c . ,  

4. Sub jec t s  woro encouraged t o  d iscont inuo  prossuro  whonevor 

d iscomfor t  becnme pronouncod, 

5. Prossure  was  incroasdd w i t h  an cy0 t o  t h o  comfort  of s u b j e c t s ;  

it was stopped, or reversed  vrhon s u b j o c t s  showed discomfort .  



The reduced percentage of d i s q u n l i f i c a t i o n s  which we obtLined 

may perhaps be r e f e r r o d  t o  t h e s e  f ac to r s ,  as w e l l  Q S  t o  t h e  fact 

t h a t  our  exper imenta l  groups were t e s t e d  i n  t h e  summer months when 

uppe r - r e sp i r a to ry  in fec t ions  are a t  a rnininum. I n  one of t h e s e  

groups of n i n e t y  s u b j e c t s ,  chosen completely at random from candidates  

f o r  Submarine School,  audiograms were t a k e n  be fo re  and a f t o r  the 

s u b j e c t s  were given pressure .  In  t h i s  experirnental  group , sixty-tvto 

sub jec t s ,  p e r s i s t e n t l y  quest ioned,  r e p o r t e d  no n o t i c e a b l e  pu in  i n  

e i t h e r  ear. For t h e s e  one hundred twenty-four ears, t h e  t e s t - r e t e s t  

audiogram change i a  presented i n  Figure 110.3. A6 compared ivith a 

group i n  which HO preasure  lntorvened,  it is seen  t h a t  t h e  average 

chunge i s  g e n e r d l y  n e g l i g i b l e  f o r  a u b j e c t s  who r e p o r t  no discomfort .  

Some change u t  4096 and 8192 may, hovmver, be noted even i n  

t h i s  group, --due perhaps t o  s u b j e c t s  who r e f r a i n e d  f r o n  r epor t ing  

pain. Figure 110.4 ahows d i s t r i b u t i o n s  .for changes a t  t h e s e  f ra -  

quenoies:  t h e  zaro var t iccl l  r e p r e s o n t s  no change i n  t h e  pos t -pressure  

t es t ;  t h e  preponderance of urea under t h e  curve  on t h e  ''Loss" s i d e  

of t h o  zero i n d i c a t s e  t h c t  even under t h o  most f avornb la  cond i t ions ,  

clnd with t h e  s u b j e c t s  whoso disconf'ort was o n l y  mild n t  wors t ,  eone 

damngo may be expocted,  (The lossos a t  the66  two f r equenc ie s ,  

though small, a r o  soverul tines t h o i r  own s t anda rd  e r r o r s ) .  Two 

o r  three cludiograms v i i l l  i l l u s t r n t e  t h e  s o r t  of t h i n g  ana f i h d s  

i n  such a group: F igure  No.5 shows some l o s s  n t  h igh  tones ;  (It 
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w i l l  bo noted th&t t h e  normal btrse l i n e  i s  i n  a l l  cGse8 t h e  pre- 

prossuro t e s t  cnd t h o  p l o t  i s  the d e c i b e l  d i f f e r e n c e  botween t h i s  

and t h e  post-prossure t e s t . )  Figure No.6 shows t h a t  l o w  tones 

mCiy be a f f e c t e d ;  Figuro 110.7 i l l u s t r a t e s  s p e c i f i c  and, f o r  t h i s  

group, oxtrome l o s s .  I n  some cases  a c t u a l  improvementmny be 

found. Figure No.8 exomplif ies  such c a s o s .  

If now, wo cons idor  only t h o s e  ears which gave so much d i s -  

comfort t h a t  t h o  s u b j e c t s  a e r o  w i l l i n g  t o  r e p o r t  it, o r  oven t o  

f a i l  t o  complete t h o  prossuro t e s t ,  we f i n d  t h a t  even under h ighly  

fnvorable  condi t ions  12% of id1 o a r s  arc involved (22 out  of 180). 

Figure No.9 shows (for c.11 22 dars) tho  fruquoncy d i s t r i b u t i o n  

f o r  ohango i n  ncui ty .  As i n  Figure 110.4, n s h i f t  t o  t h e  r i g h t  o f  

tho  zoro l i n e  ind icu tos  n loss of acuity. It is cppnrcnt  t h a t  w i t h  

thoso oars low t onos  wore r e l a t i v e l y  unnffectod;  b u t  f o r  tones of 

2046 rnd  nbovo, CL l o s s  of ncu i ty  i s  t h o , r u l c .  For cxamplo, a t  4096, 

on ly  two showod improvenont vrhoro[:s seven show f i v e  db l o s s ;  f i v e  

showed t o n  db, c.nd tho ra  ‘rroro losses up t o  2 5  db. 

Yfhon vro review indiv idua l  cirses, it i s  c l o a r  t h u t  g r c a t  

v u r i a b i l i t y  o x i s t s  i n  o m  damrrgo. For somo ollrs l o v r  tonos nro 

nffootod,  c.s i n  F igure  110.10; i n  o thors ,  h igh  tones ,  2.6 i n  Figure 

No.11; and i n  s t i l l  o thcrs ,  gcnorrdly over t h c  o n t i r e  rango, -- 
Figuro No. 12.  

I 

I 

5. 
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One of t h o  e n r l i e r  cr.ses i n  our  f i l e s  i n d i c a t o s  t h e  p r o b a b i l i t y  

I n  t h i s  cas0 (F iguro  N0.13)~ a month olcpsed of pomnnont damngo. 

boforo m y t h i n g  liko n o m 1  homing  was recovered and oven thon ,  

high tonos vmro somewhat doprossod, 

liorrovor, it is a somomfiat surprising f a c t  t o  no te  t h n t  with 

some oar s  su f fo r ing  cons idorablo  otopathology,  l o s s o s  i n  a c u i t y  

may bo s l i g h t .  Thus, wi th  one e a r  r a t e d  Grade Iv (worst  category)  

a f t o r  f a i l i n g  the  p re s su re  t e s t  at 'I-pounds, l o s s e s  over t h o  range 

wore n s g l i g i b l e ,  (F igure  No.14). Aguin, os i n  F igure  No.15, wi th  

both  enr8  r a t e d  Grado IV, only  a t  8192 i s  t h e  108s apparent .  

Anothe'r cos8 (Pigura No.16) i s  of 8 o m ~  i n t o r e s t ,  p rusent ing  hn ear 

which pained q u i t e  a b i t ,  --in t h o  rnun'a words, he "damn nonr 

wnlked out". 

wore a t  t h o  h i g h e s t  t o n o s  only.  

i l l u s t r u t e s  l o s s  a t  s p o o i f i o  froquency. 

aome l i g h t  on th6  locus  of t h o  aud i to ry  dysfunct ion .  

However, he completed t h e  50-pound t e s t  and h i s  loss06 

The fo l lowing  case  (F igure  No.17) 

Cuses l i k e  t h i s  m y  throw 
v 

I n  summarizing otoptithology on 1 . 1 1  o u r  experimontal  sub- 

jects,  wo r e p o r t  somothing l i k e  3% dnmnge; ns Teed found, wo 

t o o  discovored t h c r t  of t h e  3D$ who suffttr damage only  one- th i rd  

w i l l  r e p o r t  puin. 

A t  the  p rosen t  time wo uro i n  t he  process  of c o l l e c t i n g  a 

groat deal of d a t a  on t h o  e f f e c t  of t h o  SO-pound p rossu re  t o s t  

on otopathoiogy and on a u d i t o r y  a c u i t y ,  AE w e l l  u i  making f u r t h e r  
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obsorvnt ions on p r o d i c t i o n ,  provent ion  and thorapy  of n e r o - o t i t i s  

media.. This  work i s  boing conducted i n  o u r  l a b o r a t o r y  by nn o t o -  

l a ryngo log i s t ,  D r .  Henry L ,  Hnines, and a aensory  peychologis t ,  D r .  

J. Doncdd Har r i a ,  along t h e  fol lowing l i n e a .  A c a r a f u l  and d e t d l e d  

oxcuninution i a  conductod cind any pathology noted is o l n s e i f i e d  

nccording t o  t h o  4-point  Tecd aca lo ,  Grados I, 11, -111, IV. Each 

sub jec t  i s  g iven:  a pre-prossuro audiogram ndn in i s to rod  i n  c 

thoroughly sound-proof room vrhoro tho  e r r o r  has  boon e s tob l i shod  

t o  be u t  most 2-4 db; t h o  prossure  t e s t  undor c o n t r o l l e d  condi t ionn;  

an immediate pos t -prossure  oxomination f o r  r e s u l t a n t  ear truuma; cnd 

a post-proasuro uuafogrm.  Those i n d i v i d u a l s  w i t h  seve re  d r m g e ,  

Grade I11 and IV, w i l l  bo t r o a t e d  by one o r  moro of t h o  fo l lowing  

methods t 

Radium, X-ray, Topical  a p p u c u t i o n s  , Suggest ion.  

Th i s  group undergoing t ren tmunt  w i l l  be followod by a d d i t i o n a l  

audiogrnme, a d d i t i o n a l  oxuminnti ons, cnd f i n a l l y ,  w i t h  repectod 

p res su ro  t o s t .  

Ce r t a in  p re l imina ry  observa t ions  CM be m d e  und opinions 

haznrdod a t  t h i s  t i m s :  

(1) All ears shovting sovor'o dmage ,  Grrrdes I11 iind IV, hnvo 

thus  far  boon found t o  havo f lc i t tonod Eus tachian  o r i f i c e s ,  

due t o  lymphoid hyperp lns ia ,  and t h u s  X-rny and radium 

should bo of g r o a t  b e n e f i t .  



(2 )  This  c o n d i t i o n  hns been noted t o  bo assoc iu tod  with a 

deprossod pro-pressure audiogriim. 

( 3 )  Under cond i t ions  of c a r o f u l  selection r a d  propor ndmin- 

i a t r a t i o n  of p r e s s u r e ,  sever0 oto-pnthology wi th  ns soc ia tod  

hoaring loss nood not  bo a8 common ns It hns boon. 

(4) S i n c o t h i s  typo  of truumn IeaCLB t a ' m u t a  auditory damage, t h e n  

if t h e ,  trc,UrJn i s  o f t  ropcated (ns i n  t h e  case of a v i a t i o n  

porsonnel) thoro m y  dovelop pemanont  aud i to ry  damagc. 

******* 

Ref orences : 

1. S h i l l i n & ,  C. VI. , and EvorlGy, I.k., Auditory a c u i t y  i n  submr,rine 

porsonnol. U. S.  Navy Ncdicnl  Bul lo t in ,  - 1942, c 40, 
8 

664-686. 

2. Toad, R. T?., Fac to r s  producing o b s t r u c t i o n  of t h e  a u d i t o r y  tube  

i n  submiwine porsonnol. U .  S.  1Jnvy Llodicr.1 B u l l e t i n ,  

1944, 42, 293-306, - 
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2 .  To a p ? l v  c o r r e c t i v e  t r e a t m e n t  as may be  in i l ica . ted  by a n a l y s i s  
of r e s u l t s  o f  i tem (1). 

3 .  To classigJr  an(? troqt, a l l  p r e s s u r e  f a i l u r e s  arid t h o s e  r3c~rellopincr 
ae ro  o t i t i s  med+a accoPd ing  t o  f o l l o w i n  - oi i t . l i* ie :  

(a> one ,proup w i t . \  t o p i c a l  a D n l i c a t i o n s .  
(b) one {;roup w i t h  p I n c e t . o e s ‘ a n 3  reassl!r%rlce 
( c )  one e!*o\~p w i t b  X - R a v  o f  a d e n o i d  t issl-le a’. o l i t  Eustact:ia.r 

( d )  one g r o u p  w i t h  rad ium apl) l i .cal .qr  t o  a d o - l o i d  tissQe a h o u t  
t u b a l  o r i f . :  J C P S  

t u b a l  o r i f i c e s .  

4 .  To s t u d y  a u d i t o r y  acuit;r l o s s  e n j s i l e c !  by t he  da-n.aqe t-o t h e  e a r .  
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. -  Oc t o b e  r 
Far t ' i s  work and u n t t l  ;io.. 1st c a n d i d s i p s  A r e  heinP s e n t  t o  

p r e s s u r e  r e g a r d l e s s  of' a t d l i t y  t o  i n f l a l e  ears If ee o f  m 

Monday - October 23 

d o t a i ?  m a t e r i a l  a i i r l i ovaah ic  s tudy .  &%d 
1940 - 5: men eyamined by Wasopharyngosco e and 

throur-h 50 lks. p r e s s u r e .  A men o f  ;at. exam. moup failed 
p r e s s u r e  - 2 at. 7 1 1 s -  2 a t  7 lbs. more showed damaye t o  e a r s  
on post. p r e s s u r e  exam. and were sent. f o r  aud io .  

Tuesday - October 24 ,  194 .A .  - 78 men examtned by Naaophar,yn~oscope 
and sent  f o r  ? r e -p res su re  audios. At p r e ~ s i r e  t a n k  31 t ook  
p r e s s u r e .  1 a t  
1 2  lbs. - 4 a t  A Ibs. more showed damape t o  e a r s  on post 
pres su re  exam. ani! were s e q t  f o r  audio.  

r o u t i n e  phys ica l .  A11 men sent, f r o  pre-pressure  aiidich. 3 A 

5 men o f  Idonday's exa-7 p b u p  f a i l e d  p r e s s u r e .  

iyednesday - October 25, 1 !44-. - 3 1  exanined 3-y n s s o p h a r y n m s c ~ p e  
and sent for ? re -p res su re  aliclio. A t  p r e s su re  t a n k  45 men t,ooL: 
pr'essc?'e. 2 fa i led  due t o  ear ds-narnge. 1 a t  5 Its. and 1 a t  
18 lks. more showeil damam t o  pars 5n p o s t  pressu;.e exaq arl? 
s e n t  f o r  audio .  Talked wi th  D r .  aoff on Jadjum thc!raphv.and 
hero  O t i t i s  Idedia both i n  A r x y  a d  Iiavy A i r  porte and submersables  

L e t t e r  "rom :iadjum Chemical Co. 570 Lex in - ton  A v e . ,  f3 .Y-C.  
s a y i n f r  radium would he readv  two weeks e a r l y .  Talked v i t h  
c a p t a i n  A h i l l i n p .  

3rm)zd 10-12 A week to Worwich. 
suzgssted X@y treatment.  a t  Norwich - could 

_- - 

Thurdday - October 26,  l9no - 
A.2  merl examined wit-h nasooharynposcQpe I and writ, for pre-  
p r e s s u r e  Audiopams.  n l  o f  ';Jedneslla;r s group a - d  3 o f f i c e r s  
throuch. t r e s w - r e  t a n k .  - 10 fa i l ! i . res  - 1 v!ith "3 ea r s ,  3 F i l a t , .  

?est p:"essure da-mye of !+3 e a r s  a7:3 were sent. f o r  au ld io ,Tam.  

ef"ect.s o f  .-?a7iags t o  hea r inp .  

and one u f i i l a t  . O t h e r s  #2 o r  #l. 4. o f  t?-;ose passing shoxed -_-. 

5ome o f  t h e s e  s e n t  throu7h wi th  c o l d s  f o r  c3eck on damape and 

20 exam! neA w i t h  n a s o p h a r y c o s c o p e  an,? s e n t  fon  ? r e - p r e s s u r e  

. . -  

p'riday %tot .e r  27, 1 9 ~  
. 

aud io ,  " 5  t '.rough p r e s s u r e  t a n k  w i t h  9 f a i l i i r ~ s .  4 were l e a s  
t h a n  ?? e q r s .  Oqe %eft, tank due t o  inisunderstqnding - e a g e r  t o  
t p r  tomcxrrow. 
Conference.  w i t h  Capt. S h i l l i n g  and Cowlr. Greenwood on o c p i c e r s  
f o r  sound t r a i n i n g .  

1 5  examined - Removed l e a d  panc ' l  p o i n t  from c a n d i d a t e ' s  l e f t  

db. mean hearin,? l o s s .  Tank - 19 men I n  pressure - 1 p a i l w e  
a t  7 l b s .  - 

5 shaaed  J A  ' e a r  &inane k u t  passed p r e s s u r e .  
_ .  

_ -  

Sa tu rday  - October ?8 19"4. -- 

drum. p e r f o r a t e d  5 days  apo. No i n f e c t i o n .  Audio. showed 2 0  
.- - 

Monday - October 30, 174.4. 
2 1  examined. No t ank  f a i l u r e s  - Letter from L D?son on  ear 
defenders .  -- 

Tuesday - k o b e r  31 ,  1 9 A " .  
A . 2  examined 
60 tv*.rouv\ w e s s u r e  c"amt\er 

7 o u t  3? 5 l k s .  
5 o u t  a t  9 l k s .  
1 o u t  a t  10 15s. 
1 o u t  a t  3~ l ~ l s .  .if? 
s e q t  f o r  audiozrams e 

-. 

1. - 
_ -  ,-_-.  .- .- .. .._- . .. . ..--.- - . 
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'Jednesday - flove:ntler 1, l 9 f l - A  . 
55 exqmined - s e n t .  f o r b  p r e - p r e s s u r e  aridi-ocram 
4.7 took p r e s s u r e .  

Groups having; p r e s s u r e  f o r  Nov. a;-e s c r e e n e d  AS 1.0 o t . o l o g i s t  
o p i n i o n  .as t o  a b i l i t y  t o  t a k e  pres.;u?= - c ~ l l l ? ~ f . e s  ~ F l r ) ~ * I d  e 
l e s s .  
tank. iJumber d - i s . . ~ i a l i f i . e d  was n o t  d e t e r x i  ned b.ut r i i n s  a t lout  

? o u t  at, h 1 P s .  ..vi t,h , / 2  e a r s  l e f t  and r i ? h t  
1 out 2.1 lks, with : ! 2  ear-s I l i l a t .  

For* Uc tobpr  p r e s s u r e s  f a i l u r e s  7'!% o r  a\ ' .o \ i t  fin0 t h r q u p h  

"hose Velievefl uqable t o  tal-e 9fessi!rF! 'Yere ::iven 
checks  and t.reat,.ed * . . v i t k !  nose  j r o p s .  

Let t .er  t o  L t .  Dys0.n a w w e r e d  L y  D.-.. '&ai n e s .  . 

44 examined w i t h  scope. 
4 2  t o o k  presslire 

4 f a i l e d  p re s su re  - 3 wi th  .:2 e a r  damage 

4 passed p r e s s i i r e  but w l t h  
1 w i t h  $3 e a r  d a n a s e ,  o u t  a t  28  l b s .  

.c 
All s e n t  f o r  p o s t  p re s su re  

Frjdav .  November 7 .  19n4. --- .-. ----- I 

I A2 examined, . 
36 took pressiire. 

1 f a i l e d  presstire-8 lhs, - J o n e s .  X2 e a r  It. 
5 passed presslire w i  tb a i  ro  o t l  t i s  

l A ~ 3 1 a ~ 1 1  I s 
Davis .R.L. f #2 It. 

Lansht.0 n 1 $3 each s i d e  
Davis. ,;.E. !I1 R t .  

I 

p-4. e x a z l  :led. 
4 0  i n  p ress l i re  chxober 

/1 out. at 4: (1 w i t h  no e a r  t r a ~ i s  
Fri i?ht-e?ed (1 w i t h  1 r t  ear  

( 1 with $2 r t  and It ear  
1 w i t h  '#Z ear  rt. 

1 out- 8 lbs .  i'C2rt. 
2 w i t h  o t i t e s  passed p r e s s u r e  

b 1 w i  t.!i $1 e a r  R t .  
1 w i t ?  03 ear R t .  

A l l  s e n t  aero o t i t i s  media f o r  , l o s t  ,wesslllbe audiogram.  



Made t r i p  o n  t ' oqrd  IJSS ClirJn. 

... ----- .- - _._ .... 
11 
! I  

F r i d a y .  - iiovemker-&f?. 1344,- i :  d 51 thr1.1 pressi i re  1.3 c a s e s  
28 men exarnfned. 

!i 
t i t i s  media 

5 passed p:-essure 
1 with $3 ear  r.& 1. 
1 wi.t.h #2 e a r s  r. i;: 1. 
3 wit.!: $2 e a r  tt. 

8 f a i l e d  p r e s s u r e  
4- out. 4. l k s .  - a l l  w;t.1t . Y 1  e a r s .  
2 olit. 5 Ihs. - 1 ;vi t h  "1 L t .  a2d .'t2 rt. 
1 oiit. 4 lhs. - 1 w i t h  f f l  r t .  
1 o u t  i j  I ~ Y .  - Hj ears r t .  

'I 
4 
f 

I 

Letter from D r .  C r a w -  l i e ' s  t o  tIe a t  L l i t c h e l l  F i e l d  f o r  
next  10 days on  Aero u t i  t,i s ;j:-oject u 9 81 her, 

Routine examinat ions 
1 m s r i  has trou1;le he 

w i t h  co ld  and r u  j t w e d  
oPs t r i i c t inn  1; 

( Samuel Z a ~ z f  srs ky. 22. 
18 t'irii i>ress\we - 6 

2 fai1ui.e;; 

w i n ?  above 4096 w i t S  h is tor : /  dezfues  
drums w i t h  g u n  ' i r e .  lIas l.ir,ue adeno 
o t h  tubes .  - X Ray t h e r a p  g i v e ?  
GM3c 1 
c a s e s  a e r o  o t i t i s  

- .. .. . 

. -. 

1 out. 2 5  1t;s. w i t h  $2 e a r s  h i l s t .  
1 out. 5 ICS . w i  t!i i i l  es1-s YLi l a t .  

4 passed - a1 wi t : !  .A'1 eaps.  

. - .  I 

- -  110 pres su re  t odtay. 
35 dive1.s and mess 1;oirs examined. 
12  pre  , pres .  audi or:rams . 
Called Ur. Cra!:e at. i d i t c h e l l  F l e l d ,  

Wr0t.e letter t o  Dr. Leiherpan.  

Olw ;)OO -Lta$iun. 
-_ - . a m n t h  a t  , 'estouer Fi p l d .  D r .  Hendricks a n d  D r .  Leih 

workinjr t h e r e .  
-_ __ . -  

p t s .  
rmTn 

S 
i nd  

_ _  , 

. . 



e ?  

! 
- 4  

Tuesday. Novemher 14 -&?fX. 
Examined 2 5  from Bullhead - :io p r e s s u r e  
42 froin SDr.4t.z S3/M a c l .  
Pressured 43 - 11 cases  of' a e r o  o t i t i s  

7 f a i l u r e s .  
3 out, 5 1t.S. 
2 O l l t .  10 1t:s. 
1 o u t  2 0  1Ls. 
1 o u t  18 l b s .  

A passed p r e s s u r e  
Sanders  w i t h  ,:*3 rt. 
K i t t e l l  w i t h  t!3 rt.  
Beemael w i t h  Y3 hoth 
LIc Cartenel.  ;ii th 1'2 It. and ~23 rt. __ .- 

';;ednesdaV, -- 15 Nrneqtier 1s A .  

52, examined 
? A  t.hroii*q? chamber - n o t  checked 

1 o u t  5 lbs. wjth $2 It. e a r .  

39 examined A I . (  t h r u  pressur'e. 
13 cases  ae ro  o t i t i s  

9 f a i l e d  i'resuiire 
3 o n t  8 lhs. Shepherd $3 both 

Sedary if2 It .  
Seaton 91 ho th  

4 out. 4 l k s .  Kniegor $3 L t .  
Hobinsort dl Fit. 
DalsoGss Y 1  R t .  
Reynol.!s 111 R t .  

2 out. 7 lbs. Harley w i t h  41 R t .  
S t a r k  wit .h.82 hoth 

A passed pressure .  
ErewsPn wf th  3 rt. 
Gai ley  .*/F rt. 

C l w k  /I3 h0t.h 
BOC~EIS i'f3 h o t h  

I 
-i 

! 

- 1  

i 
I 

c ._- --  .. 
Friday,  fbvernber 17,  1944. 

-.--_c__- 

42 examined. 
31 p res su re  - 4 CLLSW of aero o t i t i s  nct l j t i  

-. 2 f a i l u r e s  : Gayrln o u t  4 l b s .  #1 both ears 
Davis o u t  20 lbs. " 3 It. ear., 

Pa.vtjd - Snell - ,!2 It. ear 
Hall - ;$ Rt, etir 

._ Satrwdajj, November 18, 1944 - 
- 42 examined 

42 given prossure  - 9 developed aeru o t i k i a  
2 f a i l a d  - Yarison o u t  6 l b a .  w i t 1 1  $2 11 and L 

Ro[;nn o?it 4 l b s  . w i t h  :$? H tilid L. 
narkwl icuriny, both dru:ns . 

7 passed-  
iind i r l  on ) 
IIeineinann ) ,/ 2 lt. 

___ _ _ _ .  . - - 
- .  

, . - -. . . - -  

.- .  



1 f 
k.! nduy, Y o v w ~ b t ~ r  2 0 ,  1944.  A ____.-I-_I_- -- - 

Gavo l e c t u r e  t i t  Pliuriiiurcist Sclioc~l . 
3 5  g i v e n  pressurc? - n o t  cliackocl f o r  tioro o t i t i s  

~1 o u t  5 l ! l s .  a l l  ni.tIi Burs .  
1 o u t  1 4  I L S .  w i t t i  ,/:1 I t .  
1 out 2 1  11,s. w i t h  ,,k? It. 

Tuesdfi::, :!ove!JJor 2 1 ,  1944. _-___-- , --- 

60 emmined  
' 20 I;ive:i preGsure - a l l  pussed 

11. Pearsoii  - , is  r t  . $5 I t .  
lieese - $3 rt. 
Cfilver - $2 r t  - 3 I t .  
Y[ilson - $2 r t  - 2 I t .  

4 C ~ B ~ R  of P . e r - 0  o t i t i s  r i c t l l s  

V[ednesday, ilovenber 22, 1944. - __ __-I-- - - - - - -- 
GO e m n j  nod 
31) give11 F r o s s u r e  '- 11 C L \ S U S  o r  ':9ro o t i t i s  ; ic t l iu  

0 f a i l e d  p r e s s l i r e  - K c s s l o r  o u t  3 1-1.s. - I 1 4  o t i t i 3  - f ' r i $ t u  
3uckioy ou t  4 l h s .  ,/:? r t .  [ A t i d  I t .  

H ~ O W I I  oilt 7 111s. j,& r t  unti I t .  
A u s t i n  ou t  'I  l b s . ; k l  r t  &lid ;!2 11: .  

I.LcCabe oiit 7 11)s. , I2  r t  n:id 0 I t ,  
F r i t z so : i ,  o u t  3 i h ,  ,'b r t .  , /z  I f t .  
1 . 4 ~  Cl-illougli oi1.t 1 2  l h s  . ,:O rt.. ,:2 1 t . 
~ o r i i o n  ui i t  L'S ~ b s .  ,,'.s rt . ;: s l e .  

.. - . . 

4 passod  
Hovre u r i i l ~  &? rt. 2 It. 
Seurs v r i t l i  $1 r t .  tirid s l t .  
llogan. w i t 1 1  0 r t  . ;ti id 1 11;. 
Shopard w i t h  1 r t .  and  1 I t .  

' Tliursday, 23 llovember 1944.  - --.__I_-- 

ldcliay o u t  5 l b s  w i t h  #l ear It. . 
Hedingtoil o u t  5 l b s .  w i t h  #4 e a r  I t  - bleedin(;-  no ~ ' e r f ' o r a t i u  

-.-. - .- . --. . _ _  
F r i d a y ,  lloveiiiber 24, 1944. 
_____I . -__--_ ..-- 

60 extuninsd - f:ivon p r e s s u r e  - 1 B c a s e s  a e r o  o t i t i s  i w d i a  
7 failed pressure - ?Iliit$i~n out, 3 l b s .  ill I t .  

Couie o u t  7 I L O .  $3 r t . -  s I t .  
E inepr  o i i t  ' I  l h s .  -no damage - f r i l ; l i tened 
!1911ey oiit 2 0  l b s .  & r t .  $5 It. 
~smy out B ~ h s .  ,I1 r t .  ?c I t .  
Yeacor o u t  6 l b s .  ./l r t .  1 2 I t .  
l h r v e y  o u t  10 l b s .  9 .'c ;,C1 I t .  

8 passed - Kesfiler - r t .  S' I t .  3 
Finley  - r t  3 It 3 
Folcnsbee - r t .  3 I t .  J 
~ o f f m n n  - 9 I t? .  
!lilso:i - H t .  3 - 0 
i Ie izo  - Ht. 3 - 0 
P i e r c e  - 0 - L t .  3 
Walker - 0 - Lt. 2 

l leceivod l e t t e r  fro:n D r .  Stacey G u i l d  ut, Johns Hopkins Oto logy  Ll!. 
i n  l3al t imore.  

S a t u r d a y ,  Jovember 85, 1944.  -- - -- .--- 

30 examined 
8 give11 pressu1-e - a l l  paByed - 4 casos o!'mro o t i t i s  m d i u .  

S ;y ( t e r  - jfi l i t .  - j,Q I t .  
llabano - L'O r t .  - ;!3 I t .  
i;eoney - ,#O rt. - $5 It. 
Parrner - r t  . - ,:3 It. 

- - . - - .- . . .- .. . -. . . .. . . - . - - 

ile d 

1 



._.. 

I 

ilondny, 27 Ilovenhr 1944. 
---c 

20 extir~iined - ness boy& and divcl*s 
20 (;iveii pressiiro - 2 cases o f  otit.is 

J I . L .  i i u r r i s o n  f a i l e d  a t  IC, 11)s. i v i t l i  ,:A It. 
ci. Y .  Cole  passed \ r i t i i  3 I t .  

__I. 

- - - -- 

.. Tuesdav - Ngvemt-ec-2_!3 19 1 4  

4 2  f r o q  s!ib-sahool exarnirled 
no pres su re  today  
J e n t  t o  Norwich t o  s e e  D r .  Kennedy sboi>t X - R a y  t he raphv  t o  Ads, 

IIe can handle  5 a week - c e a t  ?l5. a t r e a t m e n t  w i th  ii cour se  
of  6 t rea t rnents  svread over  abqut 10 cla:ls - L e t t e r  aewt f o r  
a q w  ova 1. 

- W&esdav. November 39 194A., 

52 examined 
n j  g iven  p res su re  - 13 cases  of  o t i t i s  media. 

7 f a i l u r e s  - N.C.Allen - o u t  a t  5 lbs. - 42 l e f t  

9 passed:  

II,  0. Tjp ton  - out a t  5 l!.s. - $2 R i g h t  
H. L. Narigon - o u t  a t  9 lks. '12 r t .  !/I It. 

H.N.Kuchnle - ! f3  l t 7  .'I? r t .  
R . J .Sn i th i s l e r  - :'f3 It, 
E.H.Koenig - .42 r t .  irCl  It 
E. Sava!ye - $3 rt. It 
II. Meimier ftl r t ,  j'f2 It. 
C.L.Yeager - 173 rt . !I? It. 

'e:;. Gioriiani - #3 r t  ('3 It. 
M,H.Orkis  - 43 rt, l f2  it. 
Fri t ,zson - #2 r t ,  92 I t .  - 01 r e a c h i n g  surTace 

developed c e r e b i a l  air embolism - paralvsis 
and l o s t  consciollsness - no c \ ~ a . ~ o s . i s  o r  r e s D .  

I -  

iji+'ficult,v - B.P. e l w a t e d .  -- 
9 4 - 7  Bro'.'m - Unable t o  a i r a t e  i d d l e  e r *  a& e,normous f l a t t e n e d  b o t h  flust. tu%es .  Drums 

re tTac t e d .  

Thursdav, 30 November 1944. 

1,1, m o m j  nea. 
L(L( L;iven pressure - e l : ~ s e ~  ae ro -o t i t i s  media. 

1 f a i l u r e  - A .  0. Maki, S l c  - out  a t  6 lb s .  - f l  It. - 

7 passed. - H. 2 .  hLdrish,  S22 - e r t  - #1 It,. - very l a r g e  

N .  E. JValker, Sl: - #3 r t  - 0 It. - tubes oFen - 

L. D. F e r s t l e ,  Flz - #3 rt - k3 It. - tubes Glosed - 

0 rt .  - has enormous adenoids f i l l  
nascpharynx. 

adenoids - tubes not seen. 

l a r g e  midline ads  - mucous. 

- enormous adenoids - Fossa € T I .  

i 

ti. L. Gampbell, S2c - b3rt - #1 It. - enormous ---. 

adenoids - tubes closed.  

- tubes  open - mucous. 

nasopharynx - tubes f l a t t e n e d .  

E. F. Bozian, Slc  - $2 rt - 0 It. - small adenoids -- . 

M. G .  Toney, F332 - #2 rt - #3 It. - adenoids f i l l  - - -  

- -  __ _-.-- - -. .--. 
.-.. - * -  

... . . . . . ... . . .- . 
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. .  
* .  

.. . . .  8. H. EeLI4M. 
. ' i  

.. 
* .  

.. . ...' 

. . . .  

. - 1  

-1. CC1 Senior Medical Officer, . 
-r-- 

- _. - - - - 
- -  -- - 

6 passed - F. A.  Skrok, S2: - #3 rt - #4' l t . - l a r e e  ads.  - _- 
tubes Aosed - Fossae SI. 

Fossae €€ - tubes narrowed open. 

tubes narrowed - rt. open. 

f l a t t e n  tsoth tubes. 

t,uhes .:overed, f ettened. 

F.  E. Davis, QM3c - tf3 rt  - #3 It - s m a l l  ads-  - 
E. P .  Stoner, Sl: - 0 rt -#3 It. - large ads.  - 
rye 0, Tipton, ~ 2 i :  - #3 rt - 0 It. - s m a l l  ads. - 
H .  I,. NoriEon, Flc - if rt - //y It - large ads. - 

, .. . . . .  . .  " : . @  '," *. _. .. 



. .  

treatrrrnt o f  aero-otitis media roqufrarr the uae of deep >.=ray 
thartrpy, 

hcm deep x-ray equipment and the ruparintendsnt haa agreed t o  
treat our aa6et3 that rqquire t h i s  form of therapy, 

TI*,. uiuol fee  for rueh therapy i a  tweuty-ffve 

8uuh tharopy 58 not evailalrlr a t  th io  r rct lv i ty .  

2. Tha Baakue Hoepita1 i n  Norwich, C o m e c t l c u t ,  

3 .  

L 

i'rom I 

To t 

Via a 

UebLaal Officer in Charge, Yedieal Research 
Department. 
Chiof of the  Bureau of Medicine aru~ Surgery, 
dtavy Dopartmcrnt, ;:'ashin :ton 25, D,C, 
Commanding Officer, 

I Sub3 ec t I Authorization f o r  Civllirur Ahdfoal Treatment 
o f  A e r o - O t l t i 8  Media Coses, fwqueht f o r ,  

C '  Hefcrrence: (a) Herrocrrch Progoct X 4 3 4  (3ub. fb. 90) 

- of Medicine anrl t3urgaa-y. 
data& 10 duly 1 9 4  and Approved by t3uro~u 

. CC1 - 1 .  

V . . -  - 

- ... 

2. . 
I .. , 

-- - 
- r  ---- Senior Mcbtcral Ofiicor. , I  

-- - _ - - -  -- - - ---- - 
6 passed - F, A ,  Skrok, S2: - #3 rt - # l t . - l a r g e  ads.  - 

tubes s losed  - Fossae a&. 
F. E. Davis, W3c - #3 r t  - #3 

Fossae I€ - tubes narrowed open. 
E. P .  Stoner, Sl; - (3 rt -#3 It. - l a r g e  ads. - 

tubes narrowed - r t  . open. 
W. 0. Tiptbn, S2c - #3 rt - 0 It. - smal l  ads -  - 

f l a t t e n  laoth tubes.  
H ,  L,. Norifion, Flc  - 

t uhes  ;overed, 

- s m a l l  a d s .  - 
* 

- #y It - l a r g e  ads. - 

. .  . .  . .  . .  . .  
-. . .. . . -  

!- 
I 

. .  . .  

@-SL& a 
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6 passed - F. A.  Skrok, S23 - #3 rt - #flt .- large ads.. - 
tubes  zlosed - Fossae €€I. 

- .  

I 
t F. E. Davis, W3c - #3 rt - #3 It - smal l  ads. - 

E. P. Stoner ,  S1: - 0 rt -#3 It. - l a r g e  ads. - 
* 

Fossae € Z . -  tubes narrowed open. I 

I 

I . 

.-- .... .--*.- -- -.--. ... -.. .. -.a"- 

- 

r . . . .  . .  

. .  ... -- . .  -- ....... - .  - . .  L 

. . . . .  . . . . . . . . . . . . . . .  . .  c 

. . . . . - . .- . - ._ . - . .  

Friday,  1 Dezember 1944. 
. 

44 examined. 
18 throupJ pressure  - 5 cAses o e r o - o t i t i s  media. 

0 f a i l u r e s  

. . . . . . .  

. - .. _ _  -. 

. .  
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I . - .  

Tuesday, December 5 ,  1944. 

- examined 
2 0  took Pressure  - 5 c a s e s  of aero qti t is  media 

1 f a i l e d  p re s su re  
H. S. RpitZ, S I C  - o c t  9 l k ~ .  #ORt,fit? It. 

l a r p e  arno.int r e ?  sdenqid's It tube  F13t, ' 

-_ 

I 
ri gjit nari-o*rJed b u t  open. 

passed with a.o.-?. 
R. A. Hasson - R M ? ~  - #2 r i  !12 lt .  

A. E. fimberson F l c ,  #2 rt !fO It. 
l a r  e ads .  t u b e s  c l o s e d  -f8CSee %% 

small ads.  t ubes  open - narroxed - has 
a c u t e  co ld .  

.......... ... .......... ............ 
. .  . - .--. 

i 
. . . . . . . . . . . . .  ........ - - -. .._ . ~ 

- _ _  . .  

. . .  - _ _ _ - _ . _ - -  -. - . .--I_-_ 

. '/led't.lesday, December 6 ,  19AA- . 
examined 

30 took  p r e s s u r e  - 11 cases  of a e r o  o t i t i s  Ted ia .  
5 f a i l u r e s  - DJ. Rich te r  - S2c o u t  a t  11 lbs .  ?A rt 7 1  It 

Enormqus Ads. tu1.es c losed  Fassae  

~. - . 

. . .  

. 

_ .  

..( 

. -  

....... 

xx 
' 4  D ,  C. V a r r V  S ~ C  - o u t  at, 8 lb s .  .?2 rt. r ' L  It. 

EnLrrnous a? s.  Tubes f l a t  ' ened Fassae 

J. I3. Smit? S l c  - o u t  at 5 lbs .  8 rt.  1 It. 
Large mid l i n e  ads .  t u b e s  f l a t t e n e d  

open. 
C. F. Pace S l c  - o u t  at, 9 7bs. $1 rt .  40 It. 

ma l l  ads. mid l i n e  - t u b e s  open 
B. Solomons S l c  - o u t  a t  9 1Ss. 0 rt. ! f3  It. 

emnmous ads. t u b e s  f l a t t e n e d  s h u t  
Cassae f i l l e d .  

xxxx 

Those p a s s i n g  p r e s s u r e :  
L. E. Wallace 31c #A r t  ,Cfn It. 

F. W .  Fa r r ing 'on  S2c 0 rt.  '73 It 

H. B. C a r v y  5% 

R.M. Bean S l c  - #3 rt q4 It. 

B. C .  Hol lavay S l c  0 rt.  #2 It. 

J. J. ldc Closky S l c  - 44 rt .  -U4 It. 

naroph. f i l l e d  w i t h  ads. t u b e s  closed 

enornous a6s. t u b e s  f l a t t e n e ?  c losod  
8 rt #2 It. 

eqormous ?qs.  t y k e s  f l a t t o n e ?  c l ~ s e d  

l a r g e  ads. t*ibes f l a t t e n e d - m r - e  on It. 

l s r q e  m i , l  l i n e  a8s.  tube^ o y n  rt,. It 
is f l a t . .  

Enormous ads.  t u b e s  f la t .+ened s h u t .  

8 

. i  . . . .  - . . . .  

. . . . . . . . . . . . .  . . . . .  
- .  .- - . .- . 

. . . . . . .  
. .  

. . . . . . . . . . .  - __ - 
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-. . . . . . . . .  

. .-__. . -. 
~ . ._ 63 

... . . . .  ..-...-.. - . -_ . . . . . . . .  ... . . .  ... . . 2 .  _ -  .- 

. .  
. .  -- . .- _____ 

. _. - - ........ ............. -. .. -. 

. . . . .  

http://arno.int


Thursdav. 7 Decernber.-Lq44. 

!t. 
I t, 

.as 

It 
,ae 
:X ,. 
:xx 

.. 

c 

? 

4 3  examined 
50 took p r e s s u r e  - 14 cases  Aero o t i t i s  media 

3 f a i l u r e s :  W e  C, Idears S ~ C ,  o u t  a t  5 lbs .  #2 rt. #2 It. 
l a r g e  amt, adenoids - tuhes  covered 
Fassae xxx 

T. A. B a s i l e  Jr. Flc ,  o u t  a t  5 lbs, 4 2  rt. 
#2 It. Ilas c o l d  - Very l i t t l e  ads. t u b e s  
open. 

B,  C ,  Boyd s2c,  o u t  a t  5 lbs. # 7  rt,  Y It. 
enormous ads. tabes covered not s e e n  
Fassae x x x  

3. Graham F l c ,  #2 rt, $2 It. 

J. J. DeVries S l c .  #2 rt .  0 It. 2nd a t t e m p t  (12.4 
C,  Newmark S ~ C ,  #1 rt. 0 It. 

small a d s .  t ubes  open- small and median lip 
G. F, Galloway S2c, 43 r t ,  0 It. 

mod, s m t  ads,. f l a t t e n  t u b e s ,  worse on rt. 
T. F. C h a r y  S ~ C ,  $4 rt. 0 It. 

enormoils ads. fills nasophary t u b e s  open 
A ,  J. F a r r i n g t o n  F l c ,  94 rt.  0 It, 

enormous ads.  R t  t ube  c l o s e d  
J. T. Simmons S l c ,  43 r t .  31 It. 

enormous a l s .  t ubes  w t  s e e n  Fassae x x x x  
J, ,J. Cot ton  R T ~ c ,  #1 r t .  It. 

erlormous ads. tubes  f l a t t e n e d  - worse on It. 
E, Vi, Blake SM2c, 93 rt # 7  It. 

small ads. t ubes  open a c u t e  c o l d  m i l d  
P,  R ,  Bar t le t t  RTjc, 0 rt.. #4 It, 

l a r g e  amt. ads. p l a t t e n  bo th  t u b e s .  rt .  opens 
w i t h  s w s l l o w i n g ,  It. c l o s e d ,  

A ,  0. Uaki - i#l rt.  s e e  las t  week 

Passed: 

Enormous ads. tubes  c l o s e d  - Fassae  xxxx 

e iJo p r e s s u r e s  checked. 

b 

I .. . 

t 

Saturdav, -- 4 Decenber l.y+LL 

A 7  examined - 
3 1  g i v e n  y -e s su re  -10 cases of o t i t i s  media 

2 f a i l u r e s :  A . L .  Zimmerman Jr. Sic. o u t  a t  
2 5  lb;. 43 R t .  22 It. 
small ads. tubes  open- has  
s l i gh t  c o l d .  

G , H .  House - Sic-  o u t  4 lbs. 
#3 rt. q2 It. has c o l d -  v e r y  
l a r g e  mid l i n e  a d s ,  Lt,, tiibe 
open - R t .  t ube  f l a t t e n e d .  

I passed: 
6 R.D. C l i f f o r d  - Slc  $0 rt. //2 It. . enormous ads. m i d  l i n e  - t u b e s  

covered - open. 
5 . H .  Fi-aser - 31c . #4 rt. .#7 It. 

enormous ads,  tubes c losed  -sit. i 

c o l d .  
3, Telsey ,  S l c  - rf2 rt.  0 It. 

small ads. t u b e s  o p n  - s l t . c o l d  
T , J . J e r son  RT2c, 0 rt. “1 It. 

small. a d s .  tubes  ope’?- slt cold 
Adaqs - ’nil 3 t tempt  - u s i l i s  nose 

drops .  $1 rt. 4 1  It. 
Thoaas F isher  T2c- 0 r t ,  $3 It. 
very large ads. t u b e s  flattened 

a.d .  Keirns F2c - 41 rt. 0 It. 
very l i t t l e  a j s .  tubes  wide open. 

,‘.C. K i e f f e r  s2c - $1 rt. 0 It. 
ver!y large ads.  i n  mid l i n e  - 
tuLes  open. 8- 



' hbndaar, 11 Decemb?r 1944- 

. . . .  

........ 

--.. -. . 

- . . . . . .  

. . .  

--- .. 

.... - . -  

. -- .. - .. . . . .  

I 

1 

1 

60 examinat ions 
60 given pressur*e - 16 c a s e s  a e r o  o t i t i s  media. 

f a i l u r e s :  R.R.Gremrv S ~ C ,  o u t  3 lhs. 
71 r t .  0 It. small ads. t u b e s  
open - r t .  f l a t t e n e d .  
R. K ,Hnr r io t t  S k ,  o u t  3 l b s .  
41 rt .  72 It. enormous a?s. 
tubes  covered f l a t t e n e d  

R.J. Pope S l c ,  o u t  3 blbs. 
0 rt. .#I It. h r g e  arnt ails. 
tubes  narrowed f l a t t e n e d .  

G.II.Ilackett , Fdoh4MZcI o u t  3 l b s .  
rt .  0 It. mod. arnt. ads. 

t ubes  narrowed - open 

. . - . . . _. 

.... .._-- _-_.. ........... 

Passed: L. I!arris S i c  - ' f0 rt. $2 It. 
small ads. - rt.  tube  open. 
It. closed s l i t .  

Char l e s  S l a c k  F l c ,  ? A  rt. 0 It. 
l a r g e  a n t .  a d s .  t u b e s  covered 
L t .  open. 

e i . J .  Earls - Slc  - '14 rt. 9 It. 
mod. arnt. ads. t u b e s  f l a t t e n e d .  

W.B. Deal S ~ C ,  Y3 rt.  0 It. 
mod. a m t L  ads, tubes  f la t .  - pen 
with s w a J l r , w i r l  . 

1 I . M .  Moore F l c ,  7 3  rt. #3 It. 
small a d s .  tubes f1a.t - c l o s e d  
narroaed . 

E. Rirkenhead S2c, #d rt. rf4 It. 
large a m t  ads. t u b e s  c l o s e d .  
b l e e d i n g  from both.  

R.'laterhouse S l c  - 90 rt.. #1 It. 
enormwls a d s .  t u b e s  f r ee  - open 
s l t l v  cover It, t ube .  

F.D. Cols ton  Ylc - !to rt .  Y A  It. 
very  larpe ads. rt. tube f ree .  
It. covered. 

B.U. Smith s2c, /#A rt.  # A  It. 
mod. amt. ads.  t ubes  covered,  
f l a t t e n e d .  

J.G. Fox Bkr . l c  YO rt. #2 It. 
mod. amt. ads. t u b e s  covered. 
r t  . opens .vi t h  swallowin;: 

(3rd a t t e rnp t )  enormous a l s .  
t ubes  f la t1  ened-c lo sed  

enwmous a%. t u b e s  f l a t t e n e d .  

I 

G.A. ;.jedory SM3c - '#A. rt, '0 It. 
6 

David E e i s e r  - S l c  !#A rt.  n It. I 

45 examined 
No pres su re .  ! 

-- 

._ 

. 

. . . . . . .  

. .  

. . .  - - . . . .  
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I 47 examined 
16 r echecks  g iven  p r e s s u r e  - 15 cases o f  aero o t i t i s  

media.  a l l  are on nose d r o p s  atid spray. a l l  
passed ,3ressure. 

-.- 

R.R. Gregory S 2 c ,  #2 rt 6 It. 
A.L.Zimmerman S I C  - If1 rt. O It. 
T . A .  Thsile F l c ,  $2 rt.  0 It. 
N. Bogart F l c ,  4.3 rt. 43 It. 
D.N. R ich te r  S2c !!A rt.  !fl It. 
P.C.Murray 32c ,  zfj rt. !/l It. 
J.B. Smith S l c ,  0 rt.  # 1  It. __- - - _. .-. .- . - __ 

s . E .  Pace S l c  , $1 rt.  #l It. 
Q.H. k c k e t t  M o B I M ~ c ,  $1 rt. .'I1 It. 
R.J. Pope .S lc ,  #O rt. !I2 It. 
B. Solomon S l c ,  Y 1  rt. (3 It. 
B.C. ~ o y d  S2c :I1 rt .  0 It. 
C. H. iiouse SIC, T i l  r t .  -? It. 

showed some damgge . Only one If4 ear i n  \.he l o t ' b u t  a l l  

Thursdav, 14. December 1944. 

4.5 examined 
2 0  g iven  p r e s s u r e  - 7 c a s e s  o f  a e r o  o t i t i s  media, 

no f a i l u r e s .  

7 passed: 
J.G. U r b y  PhWc, 0 rt. $1 It. 

smll  ads. t ubes  open - It narrowed 
W.B. .!hitman PhMlc - ,%l rt.  n It. 

l a r g e  red ads. rt .  tube  f l a t t e n e d ,  
It open 

G.E. Timrnons PhM2c - !#3 rt.  0 It. 
l a r g e  m i d  l i n e  ads. t u b e s  n%rro*rred- 
open on swa1lo:ving 

G.H. IdcLain PhM2c - #2 rt. 0 It. 
small ad.s. t u h e s  narrowed s l i t  on 
rt . 

James Doyle PhM2c - '14 rt. !fA lt. 
small a3s. cover  and fill b o t h  tubes  
and f o s s a e  - mid l i n e  c l e a r  

D.S. F a r r i n g t o n  PhWc - .$A. rt. if alt. 
small ads. t u k e s  c l o s e d  6- f i l l e d  

L.B.Lockridge PhIl2c- #j rt. It. 
v e r y  l a r g e  ads. tubes  f l a t t e n e d .  

, Fridav, 15 December 19kn. 

. .. . 
29 p r e s s u r e d  - 2 c a s e s  o f  a e r o - o t i t i s  media. 

F a i l u r e *  E.X. Yuchnanich S l c  o u t  a t  12 lbs .  
rt. an1 It. 

enormous ads. ft t akes  c l o s e d  
It. covered - seems t o  open with 
sval lowing.  

.- _-. 
Passed:  H. L. Eaton S l c  - #A rt. 0 It. 

small ads .  rt .  tube c l o s e d  and 
surrwinded with adenoid t i s s u e .  
l e f t  is c l e a r .  

- .. - - - - .  -- - 
I 

. .  
-. 



.. .___ ... 
L- _- -- 

. Saturdav  16 Decenber 1944 

\ 
30 pressured - \? cases o f  aevo o t i t i s  Inedia. 

- .  

. . . .  . . . . .  

.._. . 

- . .  

. . . 

._ . . 

2 f a i l r l r e s :  R.L. i i o f s t e d t  TM2c out. 9 ltbs. 
/') r t .  C, It. lar,ce amt. a d s .  
t&es  s l i t  l i k e .  

Iy, VI. Satt-ig F l c ,  o u t  9 l b s .  
* I4  rt. 0 I t .  v e r y  l i t t l e  ads .  
t u b e s  wide open .  - 

Pas5ed:'J.  F. P f e i f e r  F l c  - ' * A  botbb  
ve ry  large ads.  t ubes  f l a t r p n e d .  

ads.  b o t h  t u b e s  flat. m o r e  on r t .  
can o?p.rl It.  t u b e s .  

C. R..Brock F l c  - r t .  small  

A .  K. Herr-ing S l c  - L t . # d ,  rt,. "4 
mod. a d s .  t u b e s  slit - It. c l o s e d  
open r t .  

L. H. ida t theas  S ~ C ,  R t  !#1 It. 0 
enormous ads. nid l i n e  tube f r e e .  

3 .  T, H i t c h i e  W c ,  L t  !/3. Idod, ads. 
tubes s l i t  like, l e f t  c l b s e d  rt. 
open. 

R .  E. Law S?c,  R t  ? A .  mod. a d s .  t u b e s  
slit l i k e .  

R. J. :'ise S2c - R t ,  g A ,  L t .  91. 
larze amt . ilds. t ubes  f l a t .  

- .  - .  Ca'ptain 2,  W. Shi l l ing  (E) TSW 
U. S. Suhmarins Baas 

- .. _ .  - .+ow London, GonneJtiout I 

- - -., Deer S h U w  t 

. . . .  .... I mentioned in our converaatlon Wedneadag that your reaommemlation 
that the' deep X-ray therapy for Project X-434 be arranged with the 

: Beakus Hoepitid would be approved, .Hamtor, I uau i n  error an 
.&', Lbriral.Mth took an oppoeite . . . .  view M seat. forth in the enuloeure. 
! . '  

' .  .: ..obvicnrrly a btmbereams wrcurgwaent but easential to the mu;eas 

................... 

... .. . . .  -_--_ L 
'( L .. ' 

I .., . .  
,# t" ' . 

.___. ......... .- I!,..:' I see no other alternative arrJept the ~slrport ti8ava1, tloapitalj * .  

. . .  . tao pwa.~lt. I ' ~ e r t m l p c ? , ~  trrie a h.tter su8gwtion. 

..___._ . 1. mggedtad to  the hdmir.l:that the .sxgarhental 8ubje;ta aign 
P reloear, but he is of the opUIon that this would not legal ly  

. .  ..... preolude a c2aim. 

Pory s h o e r e l y  

. -  r 



I I 

To1 Head af : l a b  Sestion, Buyd 
Building 1, R o w  07. 

Authorlaation for 2 i v i l i a n  Uedical Treatment of 
Aero-Otltia Y d o  3 ~ a e 8 ,  Request for. 

SubJ; 

Ref; (8) Ltr .  from SubBase, h u  London, t o  Chief, Wed 
dated 1 Dmembar 1944. 

' phol; 1. (HW) Copy of Approved W e d  Project Form, 
- - -  X-434 (Sub, Yo. 90) of 9 Puguat 39cC4. 

1. 
for  sxperhntal purposes l a  not rqponmaaded. 

Approval of a contra:t'fok ~ivilian X-by f a c l l i t i e a  

' . 2. Deep X-Bay is not a hannlsss procedure, elfher In its 
irolrbdiate effeotd or possible l a t e  offeats ,  and might IL ~ . -  

._ .- be b a s h  for c l d m  and danwges later. LL 

3. 
notide, w i t h  pubU ..ity always a threat . A ; iviUan sontract  would brlng the uecbto general 

-. . 

. 

.. . .  - 

CCt ihptain S h i l l i n g  
. .  

_-  -- 
.. -__ - -. -- 

.. . . -  ~. .. 
1 

, . .. ....._ , .. . -.. - .-. -- 

. . 

18 Doo&&& 1944. 
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Plondav, 18 December 1 9 4 .  
. --- 

45 exanlined 
- -  No pres su re .  

Tuesday. 19 Decenber 1944 -.. 

45 examined 
70 g iven  p r e s s u r e  - 8 a e r o - o t i + , i s  media 

No f a i l u r e s .  

. .  

b 

- .. 

--.. ..... 

... 

. .  -. 

. . -  . 

. .. .- 

- .  

S e t t l e ,  1i.E. S ~ C ,  IYA r t  * A  It. 
small ads. tubes  f l a t  - c losed .  

Tay lo r ,  W.J., S ~ C ,  tf4 r t  $2 It.  
mod. ads. tubes  flat, - more o n  It. 

S t e w a r t ,  K.C., S2c-  $0 rt,. $2 It. 
smll  a d s . .  t u b e s  narrowed - open 

Verder ,  V.F., F2c, . tfn rt It. 
l a r g e  a2s. t ubes  c losed .  

Kogut,P.S., S l c ,  ' fo r t  t f A  It. 
mod. arnt. a d s .  L t  tube  plugged - R t  open. 

C l a r k , I i . E . ,  F2c, rt  w i t h  p e r f a r a t i o n ,  
?A. It. - small avt,. ads.  t u b e s  plup;:ed 
w i t h  l a r F e  nodules  o f  ads .  

S i s s o n ,  J . R .  Fl.c, 84 rt. It. 
mod. ads. tubes F l a t  1 ened - c l o s e d .  

P r e s l o y ,  T . J . ,  F2c. 24 rt .  :'a It. 
mod, ads. t u b e s  c losed f l a t t e n e d  ( c o l d )  

VJednesday, 20 December 19d.h. 

45 
30 

examined 
g iven  p r e s s u r e  - 8 c a s e s  a e r o - o t i t i s  media 

2 f a i l u r e s  
McIntyre,  J . M . ,  S l c ,  o u t  6 lbs. '$3 rt .  

#3 It.- small a d s .  t u b e s  f l a t .  
nodules  i n  tubes .  

Damo?, P . J . ,  F l c  - o u t  6 lhs. r t  #2 It. 
small ads. co ld  - rn1Acous p lugs  - 
t ubes  open. 

. Passed- 
Sa ther ,  R . J . ,  IJIoldXlc - tf0 r t .  ' ! A  It. 

large acts. bo th  t u b e s  f19t .  more on 1C. 
Burpe, J . L . ,  S2c - ;fO rt.  it2 It . 

enormous a d s .  both t u b e s  n o t  seen.  
Davis,'Y.H.,TM2c - f10 rt. $2 It. 

mod. amt. sds. t ubes  c l o s e d  -slit l i k e .  
Kel ly ,J .H. ,  SZc - ,YO rt. $3 It. 

mod. amt. ads. t u b e s  s l i t  l i k e .  
Martin,R.G., Mo!t?Mlc - #4 rt. #3 It. 

small ads. t u b e s  blocked - It opens on 

- - - - -  - . talJi.@g. 

Rus t ,  R.H. ,  F l c  - Y1 rt. 4n It. 
l a r p  ads. b lock  b o t h  +-ubes - worse 
on l e f t .  

Dr. Chrisman r e p o r t s  radiurn i s  on .Its wa". 

. .  . .  

.. . .. -- . 



i- 
I 

r 

Tbursdav, 2 1  December 194 6 . 
45 examined 
30 given  p res su re  - 7 cases  o r  a e r - o t i t i s  media.  

2 f a i l u r e s :  

1 K o h l ,  E . I . ,  R T ~ c ,  o u t  3 lbs. .q2 r t . ? 2  It. 

r 873 It. - lari le ads .  tubes  coverled. 

enormous ads. t u b e s  covered,  

c l o s e d  - ( c o l d )  

mod. amt. ads ,  t ubes  narrowed - rt.  flt. 

~ o c l .  amt. a d s .  It. tube  wide operl - rt .  
f l a t .  open wi.th swallowing. 

:;ales,. D.'W., S2c - ,SZ rt, It.  

R' Cournoyer,iJ.E., S ~ C  - $0 rt.  ?2 It. 

r 

Ausherman, 'T.F. ,  F l c .  o u t  5 lbs. i t 3  rt. 

Passed: 
Smith,H.'d.,Flc - #3 rt.  570 ItJ: 

1 .  
t 

Hood,E.D., F l c  - J#2 rt.  ;fO It. .~ 
. . .  

1 . . -  Enormous ads.  tubes  covered - Lt c l o s e d .  
1 

..,I l v . n r  ads. t,ubes covered - open with 4 -  S I  

talking. . _  . .  
Brown, - No t r o u t l e  - dth t r y .  

' "- Fr idav ,  22 December 19n.d. 

56 examined 
39 g i v e n  pre5sure .  

i -  
t 
I 

i - 8 cases of a e r o - o t i t i s  media. 
3 f a i l u r e s :  

i 
c .  

i lilliams,G.D., S l c  o u t  5 l h s .  0 rt. 44 It.. 
t v e r y  largp ads. Tubes covered - Lt.. closed. 
! Douglas, J.T. Jr. ,  SrCJIjc o u t  6 11:s. ~ 1 2  rt. 

F '  enormous a3s. tubes  c losed  on r t .  l e f t  
narrowed. 

, I  - 'Id. It. enormous ads.  t ubes  c losed .  
1 Ryan,ii,Z., S2c o u t  19 lks, rt 0 It. 

Passed: t- 

Podolsky,J.G.,Flc, 0 rt. jf2 It, 
mod, ads. t.ukes flat.. open 

! . - ... - F i n e p n , J . h , ,  F l c ,  rt 0 It. 
* , .  

I - - -  - L  large d s .  tubes  covered l t . .  opeq.  
- -  L i l l i s ,  .J.\V., S?c ,  74 ft, .Yh It. 

. . enormous a d s .  t ubes  n o t  s een .  

enormous ads. tukes not  s een  
Krat2,A.J. F l c  - #d rt .  #A It. 

S p r i n g e r ,  R.E. ,  Szc, rt. ?J It. ! 
I erlorqous ads .  t u k e s  not, s e e n .  - 

[ 
c 

r 

. .. . . t 
\ e -.: 

3 failures: 



- - -  . - .  

. _.. - . - . . . . .  

21 Deceiiiber lsl,,!, 

I Coc.i.tander A .  3 .  Chri.sltran (LC) U j l !  

: l,!edical Reserch Laboratory 
i IJ.  ' 5 ,  submarine 3ase 

New London, Connecticut 

Ass is tan t  1.iedicsl O f f i c e r  i n  Cnarce 
~ _.__._.. - - e .  

-. . . . . . .* 

I 

i . Dear I'arry, 
. _ .  .. 1 -  

Thank you f o r  your very inforwat;ive l e t t e r  01' t h e  i ' i f t , k c t i t l l .  

. . ~ ----. ~- ._ .- ' I t o l d  the Surgeon General of our  conversatiotl the fol lc :viq day. 

__- .. . .  
closed i n  your o r i ? i i i d  re r 'o r t  t o  the  3i.:r/-eon Ccnernl on tile ! 

; di.ycus3ed tho  FroJect t h e r e  w i t t i  Car t .  F!ortliiq@on. H i s  r e c o w  
. .  mendations are essentially in line witti yours.  

! 

;!e have ttie t;vo a r t i c l e s  on aero-ot i t i : ;  iiicdia Litst you en- 
. 

_ _ _  - I ' i t c t ie l l  F i e ld  Conf'er=rice. I went t o  C1:en-j- I o i n t  'i'uestln.)' and 1 
{ _.._.. -.. . 

I 

I have corny1etc.d rily report  l o r  t l ,e Siirgeon (:enera1 todpy 
. and am recommendink: 1l.e establislui!ed 01 s i x  c e d e r s  f o r  il-rscl- 

* -  - - .  i s t i o n  t h e r a y  i'or t i le hhvy. 
I 

! .' 
I 
I 

- I - -  

! 

-! - -. 
I 

-. 
TIie 3:rgeon Cenerel j.,laris on &:oitlp Lo Jes tover  LQIP.OI-IXW LO 

v i s i t  t l t d  i . r rad ia t ion  cl i r i ic  of ti.e am!:. there.  
you oi tlic outcome of' all ttiis. 

I 31.all edvise  
Fleasc c a l l  ole xtien you a re  i n  

._ . - .-. . ..-.. 
: 
, t o m .  - _--.... 
i '  

. , . e  

.. . .- , . . r i t h  a l l  t:ood wishes for ;? Iisr.l:; 1ioli.day seasor1 t o  ).oU arid 

Sincerel ;  , 

_ .  - . , f  . . .  . .  

. -  . .~ . 



%ehlngton D C, 

nominated for duty at t h e  8ubnra~in0 babe, Mor London to 
be aaeigned to the 9e;dlcal Rdaoarch Drpartmant, It is 
understood that he l a  available f o r  t h i e  duty, 

BUMEDJX-ARP t I1 

22 December 1944 

To 1 Chief of Dontietry Division 

6ubj : Bubtrd ProJect X-434 - bi 'Prwsnt ion and 
treatment of Aero-otitis Media In submarine 

eraonno1 - aeei ent  o f  Lieutenant Wm. J, 
!ally (DC) USNR n charge of 

1, - 
Enc 1s (My) LW fi Captain Shilling of 18 De0 

1944 to Captain Brown r e l a t i v e  aubject 
i ten. 

1. 
char e of the Medical Resoarah Department 

special qualifications for  t h e  propoood research. 

I 

This off ice  has been infdrmed by Captain S h i l l i n g  in 
Submarine Baoe, 

. New e ondon, Conneotlout, that  sub,jsct d e n i a l  o f f i cer  ha6 

CCt Captain C, d o  Shi l l ing  I . . . . . . . .  
........................ . . .  __.._.____ ...... .--. . .  - ----- . -__. . _ _ _  _ _ _  i .  - . . . . . . . . . . . . .  . . .  . . . . . . . . .  _ _ _ _ _  I .. 

. . . .  

. __  - , -. . - . . . . . .  ! _..- . 
. - -_ ~ 

.~ -... -_ - - - - -  

I 
1 :  
i 

i 

. . . . . . .  - . .  ,_._ . . . . . . .  --.. . 
. . .  - .  

1 

. .  - - -. . . . . . .  . . .  . . . . .  -. .. . .  
t 

, . . . . . .  -. - - 
. .  . - .  * .  . . . . .  

.. - -_ 
. . .  

_. . . . . . .  



uhr-lstrnas Ilay - no p r e s s u r e  o r  z x a n i q ? a t i o q s .  r I .  

. . . . . . . . . . . .  P a s s e d :  
P.R. L i1 l .y  S ? c ,  ?d r t .  0 It.. h a s  s l i  - h t  

.. co3.d. moilera te  a d s .  t u b e s  covet*e:l ope  
R.h." E b e l i n g  S 2 c .  I) r t .  ,?2 It. 

. .' small. ads, tuii.es narro;fled. . I  

I 

J)M.J. Ciarcia ~ l c .  rt 0 It. 
!. . . .  small ads. It. open - rt. cover-ed. .. - 
! J.!A. Rect.or* S ~ C ,  H 2  rt f!2 It. s 1 . i c h t  co 

1J.C. J o n a s  F l c ,  J f j  r t .  '!3 It. 
. . . . . . . .  -.--. s w l - l " a d e .  t u b e s  o p e n  

small ads. tr1k.es open  - s l i F l k t  c o l d .  
\ .  .. - T. E .  mfurtorl F l c ,  '32 rt.  ft? It. 

i' I .  
. .  

. m a l l  a d s .  tu1:es' nnen - s l i r r - . t  , - n l A  

- .. --I - .Offirers anq.  boa t  crew3 p r e s s u r e d  - no'reco&. I l i  

. ._. ............ I l l  . 

, 

n 

Id 



. .  

- . .  

-. . 

P o w  oarqbor Sollyc 

. 

. . . . . .  

.- 

. .  ... . '  4 ... ' * I . . ,  -,i , . 
______- . - . - .  - .  -,.- . ,... : --I,--+-.-- L._ - 

... - . . . .  

. . . . . .  . .  . . . . . . . .  . - . . .  . .. . .  - .  . . .  

. . . .  . . . . . . .  

I 
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. . 

. . .  

. . .  .- . - - - 
Washington 25 ,  D.C.  

. . .  . -  

BUMED-PI-GN: I1 
.. 

NB'7/P3 -2 
. ._-. . 

27 December l 9 ~ .  

- -  To : 

V i a :  Commanding O f f i c e r ,  

Subj e 

Medical Of f i ce r  i n  Charge ,  Medical Research 
Department, New London. 

- . - .  
Author i za t ion  f o r  C i v i l i a n  Medical T r e a t m e n t  o f  
A e r o - o t i t i s  Media Cases, Request f o r .  

. Ref: (a) MOinC, ruled. Research Dept. New London, l t r  
da ted  1 Dec 144, w i t h  0 0 ,  US Sub. Rase 1st 
end. lW7/P2(B 3 da ted  2 Dec 1344. 

1. 
s e t t i n g - u p  o f  a cont rac t ,  4 t h  a c i v i l i a n  medical  f a c i l i t y  
f o r  X-ray the rapy  f o r  exper imenta l  y r p o s e s  i s  n o t  i n  
acco fd  w i t h  t h e  p o l i c y  o f  the Elureau and i s  t h e r e f o r e  not  
approved. 

2 .  Deep X-ray app l i c s . t i on  is p o t  a hsrmless procedure ,  
e i t h e r  i n  t h e  immediate o r  p o s s i b l e  l a t e  e f f e c t ,  
misht  bring such a s i t u a t i o n  t o  g e n e r a l  n o t i c e  w i t h  t h e  

______ _ _  t h r e a t  o f  UnfaVORable p u b l i c i t y .  

In reply t o  r e f e r e n c e  (a) you a r e  in fo rned  t h a t  t h e  
.-_- - -- 

- _ -  
~ --_ 

and 

. . . . .  3. It is  sugges ted  t h a t  arrangements be m d e  f o r  s u k j e c t  
e x p e r i n e n t a l  t h e r a p y  w i t h  t h e  U. S. :?lava1 E o s p i t a l ,  Newaort, 

' R. I. 
. 

.......... 

........... 

,_--__-__ ........ _.____ ................ ..... 

. -  .................. -.- . . . .  _--e_ ... - ... 

. ._ . . . . .  . . . . .  -- 

. . . . . .  - 

. . . . . . . . . . . .  - . .  . .  .. 

. . .  _ .  . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . .  ... ". .. . . . . . . . .  

. . . . . . . . . .  

..... 

/ S /  
ZOSS .T. McIn t i r e  
Vice A d n i r a l  (MC) 
Surgeon Genera l ,  U.S. IlJ. 

. . . . . . .  

. .  

...... -. .......... 

.. ____ ... - . __ - ................ . _.__. ......... - .- - .- . .  - --- . . . . . .  

I --____-. ~ _.-___ ........... 

t t .  

i 

I 



I 

35 examined 
47 g iven  p r e s s u r e  - 1s) c a s e s  a e r o - o t i t i s  med ia .  

8 f a i l u r e s : .  
J.T. Clum I\IM2c, o u t  7 l k s .  rt. 9 it, 

small a d s .  tubes  c l o s e d  
T.L.Tracy F lc .  out. 5 l b s .  ? 3  rt  0 It.  

mod. amts. a d s .  t ubes  s l i t  l i k e .  
3.E.Coriner F ~ c ,  o u t  5 l b s .  '12 r t ,  q 2  It.  

enormous ads .  tubes  cove red -no t  s e e n  _ _  * R.K.IIarriott  S2c - ou t  a t  5 l b s .  
!#j rl . !13 It. s l t .  c o l d .  

* C . O . ' l i l l i a m s  Slc,-out st 5 l b s .  
rt.  33 It. slt. c o l d .  

4 E.H.Yachnewich S l c  - o u t  a t  5 l b s .  
!I3 rt.  v3 It. slt. c o l d .  * F.H.Elfrank Flc  - o u t  a t  15 lbs. 
o rt,  #d It. s l t .  c o l d  

* P.J.Damon Flc - out at. 15 lbs. 
71 rt. It. s l t .  cold. - -- 

- _  

. -  

Passed : 
F. Mondano F lc  - .YA rt .  !'A It.  

enormous ~ d s .  t u b e s  c l o s e d .  
P. L. Proper  SCjc  - ifn. rt.  lffi It .  

v e r y  l a r p  a d s .  tube6  c l o s e d .  
E.S. Devere EMlc - !,f2 rt.  ilfl It. 

mod. arnt. a d s .  1.t. tul-e c l o s e d .  
r t ,  tuk,e open.  

* P. 13. Iiughes S2c - 0 r t .  !14 It .  * J. 14. McIntyre S l c  - r t .  #A. It.  
* I. L. Aushermqn F l c  - r t ,  ! 'A It. 
* W. ii .  ldard is  F3c - 0 r t ,  j ! ?  It .  
4 ':/, M. Redington 31c,- rt.  It. 

# - J. T, Douglas MoMMjc - 0 rt.  74. It.  
. --- .. . .-. . . -- . -  . - .. -. . 

. I_ --. 

Saturday,  30 Deceyber 19d 4 .  

25 g i v e n  p r e s s i r e .  
2 failures: 

- 7 cases o f  a e r o - o t i t i s  media. 

O . I C t ,  92 It. lark-e ads. t 0th t ubes  
covered - c o l d .  

F. J. S a n z e p c h e r  LfoWd'jc - o u t  15 Ibs 
tfn. r t ,  H R I t , -  v e r y  large ads .  tubes 

R' z- t+  A .  T I .  Hendricks S l c  o u t  ?t 5 l b s .  

not.  see2 .  
Passed:  

W, E. Bowker - Mo?&@c - 0 rt. ! / A  It. 
$It. c o l d  - very l a r g e  a d s .  t ubes  open- 

- -  
-. . . _  narrowed. . . . . . . - -. . . . -. . . .. . , . .. . . -  .. . . - - .  - 

. .  

.. . . . .~ . .  . _  ..... 
. . . . . . .- . . .. ... . . , . .  . .. ~ 

. . .. . 
. .  
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AERO-OTITIS MEDIA 

A s tudy  of problem o f  a e r o - o t i t i s  r n e A i R  i n  t ose  
t a k i n g  t e s t s  i n  sukmsrine escape t r a i n i n p  taqk ha8 

- been begun. Work was o r i g i n a l l y  s t a r t e d  by Captain 
S h i l l i n g  arid Me. Everley in 1940 and continued by 
Comdr. Teed. I n  September l 9 r E  aq o t o l a r . y n ~ o l o ~ i s t .  
Dr. Haines was added t o  the department t o  continue 
t h i s  s tudy,  

A l l  candidates f o r  t h e  eubmarine- school  varyinp 
._ from 70 t o  30 d a i l y  are examined before  aqq a f t e r  

chamber t e a t s  both o t o s c o p i c a l l y  and na80p~~ryr -1-  
goscopica l ly .  D e  ca8ea of  a e r o - o t i t i s  m e d i a  are 
evalua ted ,  a d  Created e i t h e r  w i t h  nose drops,, 
euggeetion, X-Ray o r  Radium. The eva lua t ion  of 
the various treatments and meam o f  preven ' lon  are 
being studied. E f f e c t  of A.O.M. on hea r ing  is 
checked. The s tudy  thus  far ha8 sFown 'here i s  R 
d e f i n i t e  c o r r e l a t i o n  betweeq condi  t . ion o f  n m d -  
pharynx, amount o f  adenoids aboiit Eustachian tubes 
and the  lnc idense  o f  a e r o  o t i t i s  media and deafness .  

The problem o f  radium i n  a e r o - o t i t i s  media '-.a8 
accepted by the  A r m y  A i r  Force I n  July and in the  
p a s t  month by the Navy A i r  Force, The submrfne  
s e r v i c e  s t a r t e d  the work i n  July soon a f t e r  t *e  

. Army Air Service. 

. Our findings of about  25% a.0.m. of  t"ose t ak ing  
pressure  a r e  simi.lar t o  tyose  i n  the  Army Air Force. 

Those f o r  X-Ray theraphy are t r e a t e d  at Newport R.I. 
The rad ium trerltmente a r e  piven here a t  the Sub Rase. ' 

During per iod  from J u l y  1st t o  Decem e r  7 1 s t  1 9 A A  

Examined by Medical Officer i n  Tank dur.l?g bvpmber 
and December and given pressure - 1737. 
5240 passed lung training. -. 

Caaes Aero-o t i t i s  media - 778 

Failed.-preesu.ye - 121 
Paseed presaure 

b u t  h a d ' a e r o - o t i t i s  media - 317 
% A e r o - O t l t l o  Media - 25.5% 

-I . I  .-_ . . . . . . . . . . . . . . . . . .  
--- 

...... .-- . . .  . . . . . . .  . . -  -. 
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-Saturday, f: Januarv 1945. 

52 of?i cers p r e s s u r e d  

1 failure. : 
9 cases o f  a e r o - o t i t i s  qedi?  
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white particles from the wound surface, and must often do a 
complete excision of the wound surface, as lie has no way of ~ I I O \ V -  

ing which of this material is coral sand and which is sulfonamide. 
The widespread, enthusiastic, and usually inadequately super- 

vised oral administration of sulfonamide drugs by hospital corps- 
men in combat areas has many dangers. Untoward effects of the 
drugs cannot be watched for when great numbers of patients need 
attention. Temperature curves, furthermore, a r e  profoundly modi- 
fied by their use. This is a serious disadvantage, because on ship- 
board the medical officer caring for many casualties may have no 
time to check clinical features on the noncritical cases other than 
the temperature curves, nor can he adequately investigate the 
cause of every fever when the wound is not the responsible agent. 

Sulfonamides have been applied locally a t  the time of debriding 
compound fractures in less than half the patients we have fol- 
lowed here. It is believed that occurrence or  absence of infection 
in these cases has had no relation to the use of sulfonamides, but 
has depended on other factors, such as the extent of the devitaliza- 
tion of tissues a t  the time of the original injury, the length of 
time supervening between reception of the wound and the debride- 
ment or  excision, the completeness of debridement permitted, and 
facilities available a t  the time of operation. Only one case was 
observed in which there was even a suggestion of the "spreading 
infection" ( 4 )  which is possibly benefited by sulfonamides. 

Excepting laparotomies, when drop ether was necessary for 
relaxation, and in eye injuries, all operations on this ship have 
been carried out under sodium pentothal anesthesia. Theye have 
been no deaths or  other serious complications due to its use, in 
spite of the fact that  its administration has usually been in the 
hands of inexperienced men. 
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HEARING TESTS' 
A N  EVALUATlON 

CHARLES W. SHILLING 
Captain ( M C )  U.S.N. 

I R A  A. EVERLEY 
Lieutenant, junior grade (HC) U.S.N. 

and  
J. D. HARRIS 

Ensign H (S) U.S.N.R. 

The present study was undertaken in an effort to determine the 
true significance and value of the common clinical tests of hear- 
ing. These include the Spoken Voice, the Whispered Voice, the 
Coin Click, and the Watch Tick tests. Inasmuch as the custom 
is standard throughout the Navy of reporting hearing ability i n  
terms of these particular tests, i t  is apparent that  a thorough- 
going study of their measurement properties is needed. 

As these clinical tests a r e  designedly tests of auditory acuity, 
the technic was adopted of comparing the results on the clinical 
tests with results from the same population on the most reliable 
laboratory test of auditory acuity, the audiogram. The audiogram 
provides an accurate analysis of the range of the frequency spec- 
trum to which a n  ear  is sensitive, and the peak or peaks of maxi- 
mum sensitivity, as  well as  a detection of any abnormalities such 
as diplacusis, lacunae, or  tonal islands. This sort  of information 
can be only crudely gathered with the use of clinical examination. 

Specifically, i t  was hoped that by this method the following 
information on 'the clinician's tools could be secured : 

1. Whether any one of the clinical tests serves as  a good indi- 
cator of ability to hear specific frequencies (differential sensi- 
tivity). 

'Thls  Is the fifth and  Anal report on an  audlometrlc s ludy whlch was  done during 
1939-1942 .  The Arst par t  was reported In the U. 9. NAVAL MVDICAL BULLLT~N of J a n -  
uary  1942.  under the general lllle of "Audllory Acully In Submarlne Personnel," and 
concerned hearlng loas due to Dlesel englne nolse. T h e  second par t  appeared In the 
April 1 9 4 2  Issue and dlacussed "Hearlng Loa due to Exposure to Hadlo under Ser- 
vice Condltlons." P a r t  Three appeared In Ju ly  1942.  and was  dlvlded Into two aec- 
tlons: One conccrned "Aero-Otltls Medla In Submarlne E n a p e  Tralnlnd '  and the 
other, "Hearlng Loss due lo Exposure to Increased Alr  Pressure." The fourth par t  
appeared In October 1942 ,  and dlscussed "Hearlng Loas due to Expoaure to  Curifire." 

100 
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2. Whether any  combination of clinical tests can be colligated 
to produce a battery which might substitute satisfactorily for a11 

audiogram. 
In  addition to the hearing tests administered, a number of 

other sorts of data  were secured-chronologic age, Navy rate, 
and years of submarine service. On the basis of a n  otoscopic 
examination each ear  was rated on a four-point scale from 0 
(normal) through 3 (cases of acute infection, perforation of the 
drumskin, etc.) . Finally, a check was made as to whether any dis- 
ability was due to middle e a r  o r  to cochlear dysfunction (Weber 
and R i m e  tests). While not related directly to the major  prob- 
lem, a number of significant facts have appeared from this data, 
and will be reported here. 

. 

., 

t 

TABLE l . --L)is(rituliorr o j  subjecly b y  uge I 
<20 I 21-25 I 26-30 1 31-35 I 36-40 I 1 1 4 5  I > 4 5  I 

I I I I I I -  
91 d l  1 3 87 1 57 I 37-sou  

-__ __ __ -. - I 
The clinical acuity tests used were, with the  exceptioii of the 

- Spoken Voice test, administered in conformity with directioris 
given by the Manual of the Medical Department, 1939. Our use 
of the Spoken Voice test corresponds closely in design to the 
Whispered Voice test, with the obvious differences in articulatiou 
and amplitude. The  audiometric examination was conducted with 
the Western Electric 2A and 613 audiometers (results on the t w o  

, instruments were demonstrated interchangeable). Tests were 
conducted under partially sound-deadened conditions. A stantl- 
a r d  psychophysical procedure was adopted, a modification of the 
Method of Limits, the Method of Serial Groups. Subjects were 
given one or more ascending, series, in steps of five decibels; the 
threshold was taken as that  lowest setting where the subject con- 

Of more than 2,000 men examined, a total of 500 cases was 
selected at raqdom for study, Table 1 shows the distribution of 
this population with respect to age. The group included 231 en- 
gine room ratings, and 269 deck ratings. Table 2 summarizes the 
condition of the auditory systems as revealed by the Weber arid 
Rinne tests. I t  would seem tha t  there  is sufficient heterogeneity 
on a variety of criteria to assure  a wide range  of scores on any 

., tests of auditory function. Consequently, interpretation will not 
need to be restricted to  a small band of the t rue  range of ability. 

. sistently reported the tone. 



_L_ 

Weber 

I 

0 
2 
I 

0 
2 

0 
1 
0 
2 
2 

R i m e  
R L  

I 1  

0 1  
1 0  
0 0  

1 1  
1 1  

1 0  
1 0  
0 0  
0 0  
0 1  

Interpretation Numticr 
-_ 

i o 1  Both ean normal.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

hliddle ear dysfunction, . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  0 

Inner ear dynfunctiuu.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

4 
5 

5 1  
22 

7 
3 
2 
I 
I 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Not interpretable.. 

~ 

Webrr-0: Bound localized ln H ear 
I :  Bound localired in median plane 
2: hound loc&ed in L ear 

1: Ear normal 
I i l n u e 4 :  hliddle ear dymfunction 

The audiogram, regarded as the criterion, will be used as the 
point of departure for discussing other data. 

1. The audiogram and the  otoscopic ezaminutio.rr.-I t wi l l  be 
seen on an inspection of table 3 that  a direct relationship exists 
between the rating given an ear by the otologist, and the audio- 
gram for  that  ear. The average loss of the whole range pro- 
gresses regularly from 13.2 decibels a t  0 (normal) rating to a 
loss of 41.2 decibels a t  rating 3. The usual result in studies of 
this kind is seen in table 3, where loss is not only progressive 
from rating 0 to 3, but is also progressively more severe in gen- 
eral as one passes from low to high frequencies. 

It might be thought that  these results may possibly be an arti- 
fact of a relationship between otologic condition and age, on the 
ground that with increased age the otoscopic rating is likely to . 
be lower. It seems, however, that  such is not altogether the case, 
since the correlation fqr all 1,000 ears between age and otoscopic 

TAULE 3 . 4 l o s c o p i c  ralitig 
____ 

Loaa in decibel8 Average luu in lienring 

l o l 1 I 2 l 3  Cycles per sec. 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . .  32.4 

............................. 28 0 
35 5 

256 
1.024 
2.048 ............................. 11.2 14.8 23.3 
4.096 . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  23.3 34.8 36 5 55 2 - 
8.182.. .......................... 24.2 38.4 55.8 55 2 

Average .................... 
Number.. . . . . . . . . . . . . . . . . . .  1 y;: 1 . . 3::-1 J1 

- 
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266 - 
1024 o--O 

(006 - 
8 l D P  t- --. 
zwe e-..+ \ 

I 1 'r 
\ 
\ 

21-25 26-30 31-35 J6'-cU 41-45 avsr 45  

1. Relation of audiogram to age. 

rating is only r = +.30 t- .02. Such  a relationship, while indi- 
cating that the connection between age and ear  condition is by 
no means negligible, is probably not of such magnitude as to 
account for the results summarized in table 3. 

2. The audiogram and Navy  rate.-In view of the known fact . that  certain occupations are  more instrumental than others in 
producing loss of acuity, it was thought necessary to analyze the 
1,000 audiograms with respect to the variable of Navy rate. In 
this matter, however, i t  is important tg control the factor of age. 
Analysis of the data revealed little difference in acuity between 

-any two categories of rate. Between machinists and deck hands 
no statistically significant difference was present ; moreover, the 
differences were by no means always in the expected direction. 
. 3. The audiogram and chronolooic aoe.-The relation between 
age and acuity is summarized in figure 1, As is universally re- 

a-&& 6 

1 
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ported, here too, increased age entails loss. Only two or three 
points need to be emphasized with these data. One is the rather 
remarkable fact that in the men over 40, many of whom had 
served a decade or more in submarine service, hearing through- 
out the speaking range (2,048 cycles per second and lower) IS 

impaired relatively little. With these men, only the oldest group 
(over 45) was depressed as much as 20 decibels, and theii only 
a t  2,048 C.P.S. Evidently the average submariner, even the vet- 
eran, enjoys normal or  only slightly depressed hearing for the 
spoken voice. 

With the higher frequencies, the effect of age is somewhat more 
severe, such that men over 35 are  appreciably affected. I t  is im- 
portant to observe that the effect of age on hearing a t  8,192 c.p Y. 

is statistically indistinguishable from that a t  4,096 C.P.S. 
4. The audiograiri and the Spoken Voice test.-On the basis of 

our results the Spoken Voice test may be summarily dismissed as 
of no diagnostic value. Of 1,000 ears, only 38 were reported as 
being anything but perfectly normal by this sign; whereas we 
know from other tests that  many more ears were seriously de- 
fective. I t  is true that of the 38 ears most-not all-were defec- 
tive by audiometer test; and that a t  the high frequencies these 
same ears all tested below 25 decibels. Yet it cannot be concluded 
that the spoken voice picks out those ears with high tone loss, 
since i t  classed as “normal” 87 ears which were, a t  8,192 C.P.S., 
depressed some 90 decibels. Without burdening the reader with 
further data, we may be permitted on these grounds alone to view 
the test askance. 

5. The audiogram and the Whispered Voice tesl.-The picture 
is more encouraging in the case of the Whispered Voice test. 
Here, 137 ears were characterized as in some degree below nor- 
mal. Such a figure agrees somewhat more closely with the audio- 
meter’s findings. 

The first point to 1;e considered is the relation between tlie 
category “normal”, and audiometry. Figure 2 shows the per- 
centage of “normals” distributed against audiometric loss. (Data 
fo r  frequencies 512 and 8,192 almost exactly coincide with those 
for 256 and 4,096 respectively, and a re  omitted so as  not to bur- 
den the graph unduly.) For  the four lower frequencies the rela- 
tion is quite good-that is, the whispered voice did not indicate 
as “nonnal” any appreciable number who had serious low tone . 
loss. For the two high frequencies the screening was hardly 
satisfactory. Of those whose high tone hearing had dropped even 
as f a r  as 60 decibels below normal, a good percentage is reported - 
“normal” by whispered voice. In  cumulating the number of ears 
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which dropped below 25 decibels on the high tones, we find that 
more than a third of the cases are represented; yet these ea1.s 
a r e  passed as normal. 

We conclude that if an  ea r  is found normal by whispered voice, 
there  is a very good chance indeed that  at 2,048 C.P.S. and below, 
tha t  ear will be functioning well; but tha t  nothing call be said 
with confidence about possible loss at higher frequencies. 

. 

* 

35 

30 

26 

20 

r 

~ 

266 
1024 

0---0 2048 
4096 

- 
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Without presenting graphs similar to figure 2 for every other 
category of Whispered Voice test, we can quickly get a11 idea 
from table 4 as to the relation in question. Let us  take a provi- 
sional figure of 25 decibels loss, below which is said to be “fail- 
ing”. Then from table 4 i t  will be seen that if an ear is rated less 
than “norma1”nven though falling into the adjacent (12-14/15) 

. category, the chances become practically certain that a high tone 
deficiency occurs. We take this table to mean that if the Whis- 
pered Voice test score is 12-14/15, high tone hearing is almost 
certainly affected; but as the score deteriorates from 12-14 
through 0-2/15, there is greater and greater likelihood that low 
tones a re  also lost. 

TABJP 4.--Huting oti  Whispered Voice tes t .  (Percentage of those who “failed” 
( i e . ,  fe l l  more than 25 decibels below nm-mal) on a u d i o g r a n t  a t  u1rU / r e -  

Qicenw, as related to more mi Wkinperecl Voice k 8 t )  

12-14/15 9-11/15 6-8/15 3-5/15 

256.. . . . . . . . . . .  2.3 
512 . . . . . . . . . . . .  3.5 

1,024.. . . . . . . . . . .  1.6 
2.048.. . . . . . . . . . .  86 
4.096.. .......... 46 5 
8.192 ............ 37.4 

71 
I4 2 
21.3 
50 0 
loo 0 
02.8 

33 3 
5 0 0  
33 3 
8 3 3  
loo 0 
loo.0 

45.4 
45.4 
27.2 
81.8 
100.0 
00.9 

5 0 0  
42 8 
21 3 
85.7 
loo 0 
100.0 

48 o 
5 1  0 
44 0 
Loo 0 
loo 0 
loo 0 

A more precise demonstration of the relation between the 
whispered voice and audiometry is contained in figure 3. Here 
is plotted, for each frequency, the mean audiometer loss for each 
category of Whispered Voice test score. The plots describe a reg- 
ular, fairly straight-line relationship. The sizes of the standard 

TADLE 5.-1 iiierrelatio 

c.c . . . . . . . . . . . .  +.I9 
f.07 

W.T . . . . . . . . . . .  +.25 
f.03 

ships ornorig clinical lealr orid oudiorrietrr t r s i  
- 

1024 I 2048 I 4096 I 
.30 .60 .35 3 7  .82 
.OB .04 .OB .os .oo: 
. I 3  .30 .21 .21 . . . . . . . .  
.OB .07 .07 .07 . . . . . . .  
.29 .4 I .57 .46 . . . . . . . .  
.03 .02 .02 .02 . . . . . . .  

- _ _ _  

n-T 

60 ’ 
01 
56 
01 

Pearson product-moment correlation lu or minw I atandnrd error. S.V.: Whispered Voice Laat 
C.C.: Coin Click bmt 
W.T.: Watch Tick kat 
c.p.4.: Cyclea per m n d  

errors permit us  to say that the general shape of these curves is - 
statistically reliable. Figure 3 bears out our earlier statements 
as to the differential effect on high and low frequencies. Here, 
too, if we provisionally take any loss greater than 25 decibels a s .  
“fail” on the audiogram, figure 3 showa that as the Whispered 
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- 216 
612 

1024 
- 2048 

4096 
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Voice test score gets lower, the chances of “failing” [lie ;tiitliu- 

g r am become progressively greater. 
Furthermore it can be shown tha t  the correlation betweeii tllc 

audiogram and the Whispered Voice test is a t  all frequencies 
greater  than chance (see table 5) .  

Evidently a definite relationship exists between each ;lid eve1.y 
audiometer frequency and Whispered Voice test. Would i t  no t  
theii be justified to dispense with the audiometer test sirice the 
whispered voice is so much easier and cheaper to use? ?‘he negii- 
tive answer is two-fold: ( 1 )  The Whispered Voice test is not a . 
delicate enough instrument to pick out all deficient ears, and ( 2 )  
when it does detect a deficient ear  it provides no real cue iis to 
the frequency-composition of the deficiency and only a rough ap- 
proximation of its extent. The  percentages with which one is 
forced to work in the interpretation of this test a re  much Lo:) 
gross to  permit usable analysis of individual ears. 

Nevertheless the results of this test a re  not obfuscated by U I I -  

reliable o r  contradictory da t a ;  several important statements call 
be made about auditory acuity on the basis of whispered voicc 
examination. The fact tha t  as i t  s tands i t  is not a good test of  
differential frequency loss, does not impair its other qualities not’ 

with other  tests. 
6. The azidiogrant and the Coin Click test.-The results of the 

Coin Click test can be presented i n  exactly the same maniier as  
those of the preceding test. Figure 4 shows what discriminative 
value the “normal” category possesses; again it is seen that whilc 
the  Coin Click rates a s  “normal” very few ears  which show rnoi’c 
than a mild loss for  low tones, yet a n  appreciable iiumber of  ears 
seriously defective foi. high tones a re  not picked out. 

The discriminative value of the other categories m a y  be ascer- 
lairied by a glance a t  tables 5 and 6, and at  figure 5. The lo\v 
positive corrqlations of table 5 indicate that a tendency docs indeed 
exist for  a low score on the Coin Click test to be pamileled by :i 

depressed audiogram. Table 6 reveals ( 1 )  that  any falling ofS.of . 
the coin click score from “normal” is a sure  sign of high tone 
deficiency, and (2)  that  with lower and lower scores the presump- 
tion of low tone deficiency becomes more nearly a ceistainty. The 
results a re  graphically depicted in figure 5, where the mean audi- 
ometer loss at any coin click category is plotted. The differential 
discriminative value for  different frequency bands is clear. 

7. The Whispered Voice and the Coin Click tests.-Every line 
of evidence tha t  we are  able to muster from the original data 
points to the same conclusion, namely, tha t  the Whispered Voice 

prevent i t  from being elaborated o r  used i i i  possible combin, ‘1 t ‘  1 0 1 1  

. 
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payable in every way) are drawn on semi-transprcl.eut paper 
superimposed one 011 the other, the lines are  seen to coincide w i t \ \  
startling fidelity. Quite evidently the audiometric iriterpretatioI1 
of the “normal” category of both teats is identical. Again, similal. 
inspection of figures 3 and 5 reveals this duplicative phenomenon. 
Furthermore the correlation between the tests ( r  = +.82 c .005, 
table 5 )  shows that both tests place individual ears in almost 
exactly the same category. This is so consistent that, as inspectiojl 
of the original data reveals, there were only 25 of the 892 ears 
called “normal” by coin clicks which the whispered voice did riot 
also call “normal”. 

Even though the predictive value of either of these testa O I L  the 
other is so high as to make them almost interchangeable when 
administered as we did, there a re  nevertheless definite reasons for 
preferring the Whispered Voice over the Coin Click test: (1) The 
former screens out a few more defective ears (137 reported belotr. 
“normal” as against only 108 by coin click) ; (2) the correlations 
with the audiometer data (table 5) are  uniformly higher and mort 

reliable; and (3 )  whereas the Whispered Voice test caught all but 
25 of the ears which were screeped out by coin clicks, the latter 
missed 50 ears screened out by whispered voice. 

T a u  &-Rating on Cmn Click teat .  (Percentage of those who “fui 
fell more than 25 decibels  bs low normal)  on audiogram a t  any I 
08 related to  twore on Coin Click t e s t )  ___ 

Cycles per BBE. 4-7 /15  (Y:$f’ 16-19/20 12-15/20 8-11/16 ----- 
....................... 20.0 a3.a aa.3 
....................... 0.0 33.3 16.4 

. . . . . . . . . . . . . . . . . . . . .  31.3 363 
40.0 

268 4.5 
512 5.4 

1,024.. 3.3 0.0 20.0 
2.048.. . . . . . . . . . . . . . . . . . . . .  11.7 33.3 20.0 100.0 100.0 
4.088 . . . . . . . . . . . . . . . . . . . . . . . .  48.0 100.0 l00.0 100.0 1000 
8,182 39.0 88.8 100.0 100.0 I000 . . . . . . . . . . . . . . . . . . . . . . . .  

____ 

I 

8. The, audioDram mad the Watch Tick test.-Inspection o f  
ligure 6 will reveal a slightly different relation with the audiogram . 
than was, true of the other tests; with progressively lower score 
it is not nearly so probable that low tones a re  affected. Even when 
the watch acoumeter has to be brought within 1 to 4 inches of the 
head, low tone impairment is not necessarily severe. While table 7 
shows that  the Watch Tick and the audiogram are not unrelated 
a t  low frequencies, the magnitude of this relationship is approxi- ’ 

mately doubled in the higher frequency bands. I t  seems justified 
to say that the Watch Tick test is one measuring primarily high, 
tone deficiency. 
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9. The Watch Tick and other clinical tests.-With regard to  the 
practical question of how well a clinical test of hearing can scree11 

.out defective ears, figure 7 exhibits the value of the Watch Tick 
test. Not only does this test succeed in labeling correctly those 
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ears which are normally effective for low tones, but for high tones 1 

as well it is discriminative, in that only a few ears with important 
high tone loss are called “normal”. 
“normal” this argument is pursued In table 7.) 

(For categories below 
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TABLE 7.-Rating on Watch Tick t a t .  (Percentage o f  t h s e  who “ f l d r d ”  ( i  c., 
f e l l  more than 25 decibels below normal) on uudaograni ut a1111 frrqi ie t icu,  

w hs related to score mi Watch Tick t e a t )  . 

Cycles per 0ec. 

258 . . . . . . . . . . . . . . .  . . .  . . . .  
512 . . . . . . . . . . . . . . .  . . .  . . . .  0.8 5.8 I8 3 

1.024 . . . . . . . . . . . . . . . . . . .  . . . .  0 .2  1.7 I .e 0 8  
2 . 0 4 8 . . . . . . . . . . . . . . . . .  . . . . . .  3.2 8.4 15.8 I 8  3 
4.008 . . . . . . . . . . . .  . .  . . .  . . . .  14.5 d l  0 58 8 1 4  5 
8,192.. . . . , . . . . . . . . . . . . . . . . . . 19 8 15.4 4 4 . 0  5a.8 

Again with provisional designation of a loss greatei 
decibels as “fail,” table 7 shows that a t  the category “noi 

I 4  d 
20 0 
13 5 
55  5 
IW 0 
88 7 

-_ 

than 25 
nal” the 

watch tick did not detect 14.5 and 15.4 percent of high tone defec- 
tives (at 4,096 and 8,192 C.P.S. respectively). These figures show- 
ing errors in screening are not satisfactory; nevertheless they are 
much better than the 37.4 to 48.0 percent of high tone defectives 
which the whispered voice and coin clicks passed as “normal” 
(see again tables 4 and 6). As one glances over table 7 from 
“normal” to “deaf,” i t  becomes plain that the extent of low tone 
involvement is slight; but herein lies the practical value of the 
Watch Tick test-that a low score is that much more closely cor- 
related with high tone loss. I t  will be remembered from tables 4 
and 6 that  any dropping off from “normal” with whispered voice 
or  coin click meant that immediately a severe high tone loss could 
be predicted with some confidence; but the severity was unknown, 
while the extent of low tone involvement was uncertain. With the 
Watch Tick test, on the other hand, there is more ground for a 
statement about the severity of high tone loss, and this statement 
is not so much complicated by the possibility that  low tone loss 
contributes to the Watch Tick test score. 

The general fact underlying the preceding discussion on the dis- 
similarity of the Watch Tick and other tests is, that the watch 
tick tends to screen out a deficiency which the others do not. 
Whereas the whispered voice and the coin clicks tend to screen 

, out those ears with severe high tone loss accompanied by niore o r  
less severe low tone loss, the watch tick detects these and, in nddi- 
tion, those ears which are  normal for  low tones but which have a 
more o r  less severe high tone loss. Two or three items connected 
with this statement should be emphasized. In the first place the 
watch tick picks out many more ears as defective (633 a s  against 

‘ 137 for the whispered voice; i t  is of great importance to note that 
of these 137, the watch tick did not fail to detect a single one). 
In  the second place. that the two types of test measure somewhat 

.different abilities, may be supposed from the only moderate cor- 

- 
* 

* 

‘ 
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relations between them (see table 5 on this relationship). 
We may presume that the watch tick is a fair iiistrurneiit for  

measuring high tone deficiency; the question arises whether i t  - 
would be possible to use i t  in combination with other cliiiical tests 
to describe adequately a broad frequency range. To do so it would 
only be necessary to devise a clinical test which measures low tone 
loss independently. 

In the clinical tests as we have been using them, 110 teiideiicy to 
measure low tones indepeiideritly is seen. The whispered voice 
appears, however, quite capable of being adapted for this purpose. 
I t  is highly possible that by the proper selection of words used, 
the working range of the whispered voice could be lowered by . octaves. The proper use of gutterals, linguals, and nasals, for 
example, might materially change the picture. 

Another possibility appears, namely, that  one might devise aii 

administration of the Coin Click test so that its uridesirable 
features are  obviated. I n  the present study there were obviously 
strong low tone components in the coin click itself. Yet it may be 
possible well-nigh to eliniiiiate these by a suitable technic of sus- 
pending or  balancing the coin instead of grasping i t  or placing i t  
in the palm. Other variables include the denomination of the coiii, 
the distance from the center a t  which it is struck, etc. I t  niay be 
possible to standardize a coin click test which would, for example, 
more nearly approach the Watch Tick than the Whispered Voice 

It is the hope of this laboratory to explore further a number of 
such leads with a view to establishing, if possible, a small battery 
of easily accessible tests which might serve as more than a crude 
substitute for the complete audiometric survey. 

. 

. - 

SUMMARY 

8 1. Data has been presented from 1,000 ears relating the 6-octave 
audiogram to the Spoken Vdice, Whispered Voice, Coin Click, and 
Watch Tick tests. 

2. The Spoken Voice test was shown to be practically worthless 
as a n  index of acuity. 

3. The Whispered Voice test was shown to be very effective i n  
screening out that type of ear seriously defective for  high tones 
and concomitantly more or less defective fo r  low tones; the cor- 

* relation between extent of low tone audiometric loss and whispered 
voice score was significant but not high ( r  = +.30). 

4. The Coin Click test as  used here produced results very similar 
*to those of the Whispered Voice test, but for several reasons the 
latter is to be preferred. 
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5. The Watch Tick test differs from the preceding tests in that 
low tones a re  involved only very slightly. The Watch Tick test is 
fairly satisfactory as  a differential test of high tone hearing. 

6. None of the clinical testa used showed any tendency to mea- 
sure low tone hearing independently from high tone hearing. 

7. In the conduct of this experiment i t  was found absolutely 
essential to standardize the technic of giving the various tests. 
Further study on the effect of variation in the administration of 
whispered voice and coin clicks is projected. 

8. I t  is the intention of this laboratory to continue to explore 
the problem of clinical testa of hearing with a view to determining 
whether any clinical test can be devised which will screen ears 
with low tone, but not high tone, loss. If one should be successful 
in this, there could be made available a small battery of clinical 
tests which would provide information as to differential loss of 
acuity, and so serve as  a n  effective substitute for an audiogram. 

s s 
PENlClLtlN IN TREATMENT OF VlNCEKT‘S ANGINA 

The recent experimental work concerning the use of penicillin 
in various spirochete and spirillum diseases led to the view that 
this substance might be useful in the treatment of two patients 
suffering with Vincent’s angina. 

The two cases were extremely similar. There was “sore throat” 
of 24-hour duration, hyperemia and passive congestion of the 
pharynged mucous membranes and a n  oval shaped, yellow-gray 
pseudomembrane about 15 cm. by 2 em. on the right tonsil of 
one patient and on the left of the other. Thls membrane, when 
removed, revealed a bleeding, raw ulcer. There was pain on 
pressure with a tongue blade and the breath was foul. The 
temperatures were 99.8’ and 102.2‘ F. respectively. Smears 
from both lesions showed a great  predominance of the spirilla 
and fusiform Vincent’s bacilli. 

The treatment consisted of intravenous injection of 100,000 
units of penicillin, divided into five injections at 2-hour inter- 
vals. No untoward reactions were observed. No other measures 
of any  type were employed. The usual sanitary precautions re- 
garding in’dividual utensils, ek., were observed. 

Twenty-four hours a f te r  completion of treatment the patients 
had no complaints and temperatures had returned to and re- 
mained normal. A t  this time the pseudomembranes had disap- 
peared; the ulcers were “clean” looking and did not, bleed. 
After 48 hours there was a definite appearance of healthy granu- 
lation tissue and at  the end of 96 houm both ulcers had healed 
completely. No further complaints or  symptoms have been I 

noted.--CaLEMAN, R. M., Lieutenant (MC) U.S.N.R. 
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UNITED STATES SUBMARINE BASE, 
N E W  LONDON, CONNECTICUT. 

Admiral H, w, Smith (Hc) U9N, ( % t D )  

b d l c a l  beearch Divieion 
Bureau of h d i c i n t  and Surgery 
Navy Department 
Washington 25, D. C, 

Dear Admiral Smith8 

I trust that I am n o t  stepping o u t  of line 
but you know of our Interest  i n  the problem o f  Aero- 
O t i t i s  Media, 
600n have completed the aotive phase of h i 8  w r k  v i th  

and w i l l  be avai lable  t o  thr Nav If needed. 

takee a modif ied form of the Amy program for t h e  
treatment of Barn-trauma by the u ~ e  of Radium I am 
BWO that  DrD Croweb aseiatance would not. only  t e  
willingly given but would prove very helpful. 

We have Pound that Dr, S. J, Crow will 
-_ -- 1 

z l t y  acmnot be doubted and If the avy under- - 

- -  

I[inde8t gerean&l regards , 

b e t  a incere iy ,  

I 



has been approved by Ad,  McIntir 
be arranged with U, S ,  Naval Hos - 

e - D e r  
pital, 

la1 b. K. Haines v i s i t ed  U. S. Nai 
Newport, R.1, Tuesday,January 16th and 
with officer in charge of X-Ray, Dr. J. Uusnon Lonen, 
(MC) USNR. 

t h e  1- apy :. 2 7 ,  1944 to 
Newport,  

H o s p i t a l  at 
c o ri f err ed - -  a .  

I -- 
The only machine available 

Picker  Unit, 140 KV which would 
a t  New 
requir 

p o r t  is a portable 
a - about 1/2 hour 

~y in t h a t  
- 2  _^_..__._ treatment per pat i ent ,  

too emall a number of cases can be handled t o  UI-uw - 1 ~  

conclur) ions 

Hospital ,  Brooklyn, N.Y. 

This is unaatis~acto~ 

. _ - _  

- _ _ _ - .  Capt. S h i l l i n g  suggests a visit t o  the 1 

_.__ . @ ... 

J, 5, Naval 

-- 
cis 1 



- -  

& - I O  R I  

I io 

'J . 
G.  
8.1 

'J . 

J. 

! 
t 

2 1  passed:  



5 4  pressured 
19 cases a e r o - o t . i t i s  q a d i 3  

IJ 
' I  4 f a i l u r e s :  

n 

Pf5 

I -- . . . . .  

. .  ..-. . I 



t 

29  pyessured 
6 cases  a e r o - o t i t i s  rwiiia 
1 f a i l e d  press l l re .  

I 

L 

7 0  p r e s s u r e d  
10 c a s e s  of a e r o - o t i t i s  n e J j 3 .  
5 f a i l e d  p r e s s u r e ;  

1 t. .- 
c o ].a 

5 iJaSSed p - e s s u r e :  

2. A. C l a n s e n ,  P? '~c , .  
enornous ads. t u?  e s  c o v e ~ e c l .  

A. c. C'hwnpagne, S l c ,  :/? rt , ''1 rt.. 
l a r y e  ads.  t u b e s  f r e e .  

J. L'. Kj.m?ev, F l c ,  !.'? r t .  2 4  I % . -  
v e r y  l s r r e  q d s .  til' 9s coverer?. 

1 1 ,  Velthuysen,  S'?c, "4 rt . $4 I t .  
small 34s. l u b e s  narrow - s l i t  l i k e .  

R. A. Stexard ,  S l c ,  0 rt .  '14 1-t, 
small  ads. kt. tube o?e-' - l e t t -  r h t  covered. 

r t .  CI 1'. 

-- . ...-. . . ... .. 



20 p r e s s u r e d  - a l l  @ ~ c ~ P c L s _  
17 cases of a e r o - o t i t i s  w d j a . .  
9 f a i l u r e s :  

I 

! 

I 

I 

! 

i I 
1 

I 

I 

I 
I 
1 

I 

. 

. . . . . - . 

- .  

.. . 

~. . . . - . . - . - . _  
_. . - .- 

L 

Thiirsdav. 25 Janu?rir  19')q. 
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70 press i i red  
7 aero-ot.jt.ir,  nle?i? 

5 fa i  l u r e s  : 

Doctor S h i l l i n g  v i s i t e d  t h o  U.S .lJaval I Ioupi ta l ,  
Brooklyn,'llow York, on 26 January 1945, and coilferrod 

( 1 . 1 ~ )  USII; t h e  Executive Of f i co r ,  Capta in  \ - /h l te r  i .i .  
Anderson, ( I X )  USH; and w i t h  t l m  o f f i c e r e  i n  c h r q e  
of  tho  X-ray llepnrtinent: Corndr. G .  \[. Cramp, (i.IC) USNR, 
and L t .  Benjamin ~ i 6 i l 4 i o r ,  (HC) rn\!!i. 

w i t h  tire Comnmdiny: O f f i c e r ,  Capta in  Cardner E. l t o h m s a .  Q A .G 

8 

Tentative arrangements w0re riade f o r  conduct ing 
t r ea tman ta  i n  connec t ion  w i t h  oiir a e r o - o t i t i u  media 
p r o j e c t  and it was promised t h a t  r e p r e s e n t a t i v e 8  from 
t h i s  department would c o n t a c t  t h e  ukovo-mentionod 
doc to r s  i n  o r d e r  t o  make f i n d  d e t u i l e d  arrangements.  

Saturddy,  27 January 1945. 
.-- 

10 Pr-eseured - f r o n  S13 
2 cases A e r o - o t i t i s  r.iedia - No f a i l u r o a .  

, ->T h' R .  M. Shavr, 1:OIlc - $4 rt .  0 It.  

R' J. U. Davey, F l c  - $4 r t .  U I t .  
sna l l  ads. tuLes crovdod f'1at;te:led 

small ads. - tubes crowded, f l a t .  



Jtondfiy, 29 January 1945. - - 
28 pressured  

7 A e r o - o t i t i s  medig 
2 f a i l u r o s :  

2 - 7  R I  J. I!.  Robinson, W l c  - o u t  tj l b s .  ,,% It. r t .  
l u r g e  a d s .  tubtis .iui.row - crowded - l o f t  f l a t .  

l a r g e  ads .  l e f t  tube  c l o a r  - ri1;ht covored. 
- 3 . 2.  6, I J. J .  lJurks U12c - o u t  ( i  11)s. LL:< 1%. #l It. 

---- - -  - 

- .......... 
Passed: 

D. E. JIewat, RTSc, 0 r t .  ,tL5 I t .  
- - -  .. small ads .  tul ,es  ope11 

2 - 1  41 L. J .  ~ lope ,  s i c ,  o r t .  i t .  
enorI;Lotm ads.  t ubes  ccvered ' 

mod. s i z e d  ads .  tulles covered. crowded 

nod. s i z e d  a d s .  t c t c s  covered. crouded 

enornous nds . titbos covei-ed. 

1 - 7  f i t  J. A .  l . liller, Ylc, jik3 r t .  ji-4 I t .  

s d 9  R I  J. E. Shrom, F lc ,  #3 r t .  i:% It. - 
% - ?  R I  E'. Z i l l n e r ,  PIC, o r t .  ,:.4 I t .  

41 pres sh red  
10 a e r o - o t i t i s  media 
1 f a i l u r o :  

J. P. 'lalsh, Slc ,- o u t  3 l b s .  0 r t .  j$ I t .  __ - 2-16 R I  
small ads. t ubes  f l n t .  

- _ -  
Passad:  

4' 2 - 9  It. E. Andrew, F2c - ' '2 r t .  0 It. 
mod. ads .  ti11,es covered open 

enorwous ads. tuijes covered c l o s e d  
J. T. Dane, S2c - ti4 r t .  1 / 4  It. -- 

. .._ 

l a r p  ads.  tltbes c losed  

. . . . .  small ads. tubes  nfirrow 
f l '2-6 L. Vi. GibLs, ~: !2c  - 112, r t .  j /2  I t .  

A .  H .  Johnson, E M ~ c ,  i#3 r t .  0 It. 

J. E. S t i e r ,  S2c 0 rt. j# It. 
R I -  l a r g e  a d s .  t ubes  covered. 

' l n r g e  nds. tubes  covered f 
6'2-4 D. L. VJttlker, S2c - ;/3 rt. 0 11;. 

small ads .  t ubes  open 

ia t .  

r' Prom S13 G .  D.' Pwmer,  k!013.I3c, %% rt. 0 It. 

R'  ' 1  

mod. AUY. t ubes  c l a s s d  

small ads .  r t .  tubo  open - It. c losed  

'-10- rr 
11 'G. IT. palmer, ~ l c  - $4 r t .  o I t .  

1 - 30 -4fl 
- . -. 

. . .  . - . . . . . . . .  

. .  - . - . - . . . .  - . - . . . . . .  - - . . .  -. - - . . .  

. -  . .  . . . . . . . . . .  

. . . . . . . . . . .  - . . . . . . . . . .  - -  -. .. 
I 

, , ..... ..-- .I-.- -.- ............... A@...--- --_ --. 

I 
I 



- S.lednesday, 31 January 1945. 

29 preusl-lred 
10 a e r o - o t i t i s  

4 f a i l u r e s :  

1;orn i n g  

R ' A ~ R .  Y .  Darin, RTSc - 7f4 r t .  0 I t .  o u t  5 l h s .  
small ads .  m i d l i m  tubers - crokrded 

mod. ads. t u b e s  covered crowded. 
v4-c R. h. G i n a r i c h ,  S l c ,  o u t  5 11,s. - $1 r t .  0 I t .  

v e r y  l a r g e  a d s .  tubes  open 
P ~ ' ~ - ~ I L .  J .  Phntliorp, S l c  - oiit L 1'0s. - #3 r t .  0 It. 

l a r g e  B ~ S .  t)iLes crowded and f l a t .  

H.  ; I .  C .  ltepon, F ~ C  - oiit 5 11,s. - j,% r t .  ,,Ls It. 

R'ct- G 

R ' Z  - 9  

. .  . 

4'1-6 
1 

F. 1.1. Feldmann, Y ~ C  - irS r t  i& lt. 
nod. s i z e d  a d s .  tubes clostrd 

S. R .  Haldvrin, RTYc - r t .  0 It. 
sinal1 a d s .  tu'bes f l a t  

J. C:. KaiL?s, r ' l c  - .i/3rt &V lt . 
etiort!ious utlt;. tiiie:; crowded ttiid f l a t .  

A. 11. Bcliwttcke, Ylc - ib rt. c) It. 

C.  A .  Tunrionds, RTZc, - il-4 r t .  j:'4 I t .  P 

Y I .  H. I'niite, S l c  - o r t .  j i3  I t .  

. . -. I_ - 

. mod. a d s .  t u h e s  crowlod m l t l  f l a t .  

mod. ads. t u b e s  f l a t .  

niod. a d s .  tubs f l e t  

. .- 

A f t  cr noon 

24 P r e s s u r e d  
2 1  A e r o - o t i t i s  taedicr 
1 i'ailw-e: 

(23  r w s  - 1 d i v e r )  

11. G .  Fowler S2c - o u t  1 3  1 L s .  {wrt. ;/4 11;. 

Pas 6 ed : 

0 .  H. I f i l l ,  Diver 
J. 11. 1 I u j i l t o n ,  Elolfl2c - $2 I t .  

2 - 7  p' J. 11. l ! u l l i n ,  S2c - 0 r t .  0 1.1;. 
J. A .  Ayleti F l c  - 0 rt; 0 It. 
A .  Egan, P ~ C  - ik rt .  i/3 It. 

1;s r t .  

1 - 7  f i l l [ .  C .  P e t e r i k ,  S2c - ib rt. ],k? It. 
L - 7 1 3 '  J. 11. Cross, S2c - 0 r t .  It. 
L - 7 ~ '  N .  C. Harneo - ?lolil~fYc - ,;i3 rt. It. 

- ~ ' - 2 - 7 D .  UiLorenzo, S2c - i,"Z rt. 0 11;. 
R'/-.lis. 71. soh, szc - o r t .  $3 It. 
RII.A$J. E;. Conger, J r .  S2c - ;1'4 r t .  :% It. 
&I 3 - b ~ .  J .  P a r k s  - ~ m 2 c  - +I rt. o It. 

A .  \'I. f l a l l ,  F l c  - !,% I%. ?,q I t .  
V. I). ~ e m p ,  F ~ C  - o r t .  #2 It .  

%.7 R l  J. 11. Robinson,  J r . ,  B l l c  - 0 r t .  ,,c2 It. 
4 . 7 u ' U .  C;. Combs, FC3c - 0 r t .  j,k! It. 
A-bd'ul. J ,  C h r i s t o f f e r s o n ,  S l c  - 1.Q rt. 0 It. 

Vi. I:. E l l i o t t ,  Slc - 0 rt. 0 It. 
D. i!. Husnnn, Slc - ;,& rt. 0 It. 

H. E. Rathbun, Ylc  - j,% rt. i$ It. 
J. i l .  Doyle, S l c  - $I r t .  0 I t .  

*.7 RID. R. Smith Slc - 0 r t .  & I t .  

2.7 , q ' R .  P. S l q e r ,  RT2c - 0 rt. &2 It. 
. . - ... . . . . ----.-.. - ..-_. _.. 
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Plan f o r  Co l l abora t ion  
Dr. llaines 
D r .  Kolly 

The c o l l a b o r a t i o n  on t h e  a r e o - o t i t i s  nediu  p r o j e c t  will 
f u n c t i o n  as fo l lows:  

The a r e o - o t i t i s  oases w i l l  be d iv ided  i n t o  three rnuin 
groups f o r  t rea tment  purposes:  

Group 1 - To be t r e a t e d  w i t 1 1  radium only 

Group 2 - To be t r e a t e d  d e n t a l l y  

Group 3 - To be t r e a t s d  with radium and d e n t a l l y  

T h e  cases i n  each group will be f u r t h e r  subdivided i n t o  fo i i r  
c las t ies :  

Class A - Ilo ADS 

Class B - Small ADS 

Class C - i.loderate ADS 

Class 1) - Large U S  

The p a t i e n t s  foi- each i;roulj will be tuksn u t  ruiiclorn.. . a11 
e f f o r t  will be made, howover t o  havo an adoquate  nmhcr  of 
c l a s s e s  i n  each group. 

FUlKTIOP!AL DIS!WlU 10IfY 

An exp lana t ion  of t h e  above term as usad i n  t l i is  lop,. 

N e  be l i eve  tliat t h e  corunon t e r n  "mal-occlusion" i s  unsii i ted 
f o r . t h i s  p r o j e c t .  I t  i s  used by or t l iodont iu ts  and otl icrs as  
a c l a s s i f i c n t i o n  of mouth i r r e l y l a r i t i e s ,  bu t  i s  based upon 
mid i m p l i e s  a s t a t i c  r e l a t i o n s h i p ,  narnoly t h a t  t h e  va r ious  
classes of mal-occlusion are determined w i t h  t h o  t e e t h  i n  
o o n t a c t  and t h e  lower j a w  i n  i t s  most r e t ruded  p o s i t i o n .  A 
s t a t i o  r e l a t i o n s h i p .  

Any of t h o  accoptod nethods of equal iz in i ;  p re s su re  involvos 
irloveinent of muscles and t h e  lower juw. Provided tlkfire i s  no 
mechanical st,oppq;o, it i.e t h e  t o n i c i t y  of tlie t u b a l  r \uoclcs 
t h a t  detsrmino \diether  or iiot t h e  ostium of t h e  tube  can be 
mAde p a t e n t  a g a i n s t  exter t iul  p ressuro .  

I t  i s  be l ieved  t h a t  t h e  t o n i c i t y  of t h e  t u b a l  muscles 
i s  interdependnnt  upon t h e  t o n i c i t y  of tlie nuGclea of 
mas t i ca t ion ,  whose t o n i c i t y  i s  c o n t r o l l e d  kxj t h e  a b i l i t y  
of the  mandible t o  make unhampered novemedx i n  a l l  
p o s i t i o n s ,  t h a t  i n t e r r e r r a n c o  of occ lus ion  i n  tlie var ioua  
excurs ions  pu t s  a l l  muscles i n  s t r a i n e d  nnd unna tu ra l  
p o s i t i o n s .  

- -  _-. .I- - 

Therefore  any s tudy  of occ lus ion  t h a t  i s  no t  !aude i n  
motion i s  v a l u e l e s s  f o r  t h i s  r e sea rch .  
i 3  occlusal i n to r f e ronce  i n  no t ion  t h e  tom f u n c t i o n a l  

A s  our only  i n t e r e s t  

disharmony - w i l l  be used. 

. . . . . . . . . . . .  _ _ _  . . .  

. ._- ..-. . 

I 
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Thursday, 1 E'ebraary 1946. - 
29 P r e s s u r e s  

8 Aero-otitis media 
4 f a i l u r o s :  

R' Smith,  C .  P.. S l c  - ou t  t i t  5 11)s. ;$? rC. 0 It. 
large nd:~. t u b e s - c l ~ s ( ~ J - ~ ' l ~ t .  

Ylilaon, 1.i. ii., R T : ~ C  - o u t  ut 6, ; l~s .  - o r t .  
I I O ~ .  ado. nodt;el h l i  left t u b 0  - ri;:ht c l o u r  

s i i u l l  a d s .  riqht t u b e  opon - l e f t  c l o s e d  

nod. ads.  nodgeiis tuhus - f l u t .  

. - I 4  

s - r q  13' it. 

a1 C h r k ,  J. C. SU2c - o u t  u t  16  l b s .  - 0 r t .  i,% 11;. 

h i d e r ,  1 1 .  I[., biolR.2c - out ut 5 l b s .  - ;,% r t .  $2 It. 

Dondixsen, RT3c - 0 r t .  $3 I t .  

Hosbfich, A. li. F l c  - j!4 rt. $4 It. 

IIoskina,  C. Ti. F l o  - i$3 rt. 0 It. 

Levis ,  2.  Jr . ,  b l c  - ;!4 r t .  0 I t .  

m a l l  ads. tubes  open - s l i h h t l y  crowded. 

o;~orrw.is uds . t u i m s  coverod - crowdeu-Plat 

large ads.  tubos covered 

nod. s i z e d  ads. tubas crowded and flat. fi'-,'q 

! 20 p res su red  
3 cases  of s e r o - o t i t i s  w d i a  
2 faileci ;)re '-  s u r e  : 

C o u l t e r ,  T. &I., F l c  - o u t  6 1Ss. .:1 rt, / 4  It. 

Daly, Z. G .  RT2c - o u t  6 Xbs. ,$J r t .  ,'4 It. 
Enormous ads .. t,\;bej craYaed,  f l a t .  

very l a rge  ads.  t u b e s  covered / e-w 

1 passed p r e s j u r e :  iv( 
Phillips, E.b'. , Flc - :/3 rt.. / 3  It . .  

lar.-e ad:;, t u i e s  f l a t  - crowded. 
- -- .. . 

.. 



;Yali:er, ii. L . ,  5 2 c  - o u t  5 1 b s  - i* r t .  It.  

Thorn3;, I . ,  Sfdlc(O2) g u t  4 lks. 0 r t .  :j It. 
. . . . .  1orj.e ads. rnid 1i : Ie  - t u b e s  cro.,;ded f'la t .  

mod. ads. t u b e s  ?h t .  

lar;Te mass ad ; .  - tubes c l o s e d  rt. I t .  c l e a r  
o l d  mas to id  s c a ~ '  rt. 

L-a*i31- i . ' j  

r-sr RI 2.5 Auer ,  D .  G . ,  E n s .  ( 0 2 )  o u t  17 1 L s .  .:3 r:. 0 It. 
. -  

. I . . 

. .  . r ia lzer ,  .- il.!'l., s.2~ - o u t  7 l b s .  ' 3  r t .  C It.  

. 1 .  1ar,.ye ads. - tiitses f l 2 t  cro;vded 
C l e v e I y e r ,  i? .H. ,  F l c  - out. 9 lbs. - f 4  r t .  U It. 

1srt;e  ads. t u b e s  covei*ec! - n o t  s e e n .  . .  

- .  5 p a s s e d  P r e s s u r e :  

-- 
I .  

&v, fl.fj,L., S ~ C  - ; A  rt. 0 It .  
l a r g e  ads. t u b e s  c l o s e d  - f l a t .  . 

. large sds. - t u b e s  c l o s e d  - Ela-t. 

% . I &  RI . 

. .  . - . . .  Saleinno, F.A.,,. S2c - "4 r t .  -I4 It .  

- - -  . . . . . .  Arcara, P .L . ,  S2c - ./O r t .  2 3  It. 
I large ads. - t.iibes f l a t  c l o s e d  

_ .  . .  b i s h o p ,  k; .H. ,  S . c ,  - f 2  rt. 0 It. 
small  A ~ S .  t u b e s  f l a t .  

larB;-e  ad.;.  - tube.; c l o s e d  - c r o  :<led. 
breir!enbach, C.  b'. , !doI'P,TJc - 14 r t .  4 It,. 

. .  

7 6  f$* 
Tu e Y d a y ,  6 t. h Fe 11 r u a r -  -1 ,n5 

- -  . 33 P r e 6 s u r e d  
1 2  c a s e s  A e r o - o t i t i s  q e d j  B 

-- 

. _  . !  7 f a i l e d  pressure: 
I 

-. . .  . . . . . . .  - . - . 

.- . . . . . . . . .  .-_- . . . .  

... - . . . .  

Wood, 2.11., S2c - o u t  5 lbs. 1, ' j  rt. 13 It. 
small ads.  - tube;; cro-irded - f l a t .  

I d i l l e r ,  iiiarins, S I C  - o u t  6 Itls. ? j r t  '!O It .  
small ads.  n o d u l e s  i n  t ioth t u b e s .  Goodland, 2. C . ,  2 T . I  ~ L C  - o u t  3 lbs. - 0 r t .  t 3  It. 
l a r g e  ads .  - noclule.3 i n  It. Lube 

enormous ads .  - t u b e s  f l q t  - crowded 

enornou:; a?;. - t u b e s  c w e r e d .  

1ar;;e ad;. t u b e s  f l a t  - n o d u l e s  I n  r t  tul.le 

enorrnous ads.  - tube; c o v e r e d  

Charhorlneau, ! . i . h . ,  F,]c - o u t  a t  3 I b s .  'f2 rt.. 0 

Gracoh ive ,  D.  -,;, , F l c  - o u t  l b s .  !!I r t .  :2 I t .  

.?\damsOIIj°F2c, o u t  fi 1 l J S .  - !3 r t .  !I It. 

GreFintlut, J., S 2 c  - o u t  C Ibs. ?l r t .  ? J  It.  

.......... .- ...... . . .  - .  . -  . _  . . . . .  

.. . ... . . . .  . . .  ,__ _. .__- ..- .- . . . . .  . . .  



UNITED STATES SUBMARINE BASE, 
N E W  LONDON, CONNECTICUT. 

, 

. .  

- . . . . . . . . . . . . .  

...... - 

. -  . . . . . . . . . . . . . .  

*. 

.. - ... . . . .  

. . . .  

. . . . .  



_ -  

Wedneeday, 7 February 1945 Morning 

. _  . 

.... 

---.- ....... 

. . . .  

.. -. . . . . . . . . . .  

. . . .  -. ... 

. . . . . .  . .  

35 pressured  13 
3 f a i l u r e s  
7 case8 A e r o - o t i t i s  media. 

Ar-2-dohnson, N.C., Flc  - o u t  5 lbe. #l rt. #2 It. 
small ade. tube8 f l a t  open 

Curfhan, O.P., FX2c - o u t  5 lbe. ##2 rt. 83 It 
mod. ads. It. tube closed - R t .  open cro 

R I  -z-ILSaltus, M. ,. F2c - o u t  10 lbs. 174 rt. 0 It. 
large ads. tubee crowded flat. 

at %-/b€3urrier, E. L, Flc - 82 rt. #2 It. 

f i l i - ~ ~ C a n f i e l d ,  J.E. Flc - 0 rt. #4 It, 

P I  r-t~Cornelison, G. S., Flc - #4 rt. #4 It. 

R't.tLHammett, J. B., F2c - 0 rt. 83 It. 

small ads. nodules I n  tubes  

mod. ads, tubee crowded - narrow open 

enomous ads. tubes covered 

small ads, tubes narrow open 

Afternoop 

15 -6 Pressured 
14 cases A e r o - o t i t i s  media 
5 failures: 

- # +  A' Wilson, M.H., RT3c - o u t  5 lbs. 0 rt. #4 It. 
_ _ .  f?' Hishler R.L. S l c  - o u t  5 lbs. #3 rt. Y 3  It. 

. ~ - ~ ~ ~ ' d a l s h ,  S . P . ,  Alc - o u t  8 l b s .  83 rt. # 4  It. 
,->$ R I  Duncan, J.F., S2c - ou t  20 l b s .  #3 rt. #2 It. 

Smith,  G . A . ,  Slc - o u t  20 l b s .  #4 rt, #2 It.. 
2 - r t  

. .  Passed: 

iYalker, R.  L., S2c - #3 rt. #3 It. 
~ . --- Darin,  A,N., F3T3c - #4 rt. 0 It. 

Cryson H.W., Flc - 0 rt. #2 It. 

Coulter, T, M. Flc - 0 rt. #4 It, 
Hartzipen, G,L. 
Ashbaugh, K.F., b c  - #4 rt. #4 It. 

g4>-b  Fanthorp, A, J., S l c  - #4 rt. 0 It. 
Gingrich R .  M., S l c  - 0 rt. 0 It. 
Maider, A.K., ZIaMJlQc - #3 rt. 0 It* 

~ a i y ,  5. Q,, RTZC - o rt. #4 it. 

S2c - #4'rt,  #4 It. . - . - -  .. 

. .  - 

, ... - ...... .... - . . . . . . . . . . . . . . . . . . . . . . . . . .  

... ........-.....-...._ . ._  

!J?Jwrgiday, 8 February 1945, .- . . _  . 

32 pressured- 
2 failed: 

Not checked for o t i t i s  media due t o  my t r i p  t o  
Brooklyn Naval Hosp i t a l  . .  -. 

.............. ___-_.- . . . . . . . . . . . . . . . . .  . 

. . . .  . .  - . . .  

-_..--.--. ..................... , 

--.-_--C-- -_.-- -..-.- . . . .  . . . . . . . . . . . . . . . . . . . .  - - ............. . 
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MEDICAL RESEARCH LABORATORY 
U. S. SUBMARINE BASE 

NEW LONDON, CONNECTICUT 
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. .  
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. . . . .  

. .  

.. - ._- .. - 

.... c-- . ............ . - -  
F'ridav. 9 February 1945, 

34 pressured 
14  case8 A e r o - o t i t i s  Media 
7 failures: 

J Augustgniak, E. J., RT3c - o u t  6 l b s .  #1 rt. #4 It. 
large ads. - It. tube closed - rt. crowded 
Foaeae of R full. 

Abbott, R. C., S2c - o u t  6 lbe .  #4 rt. #4 It, 
2 -/L A' enormous ads. tubes flat crowded. 

Haves,  R. W., S2c - o u t  6 l b s .  #4 rt. #4 It. 
enormous ads. - tubes n o t  seen - fossae f u l l .  a,-/& R' 

~ - L . I  ~8 Zimmerman, S. L., RT2c - o u t  a t  3 lba. 83 rt, #O It, 
small ads. tubes f l a t  -foeeae f u l l .  

Rednran, P.C., S2c - ou t  3 lbs. 83 rt. 0 It. 
s m a l l  ads. tubes flat fossae f u l l .  

Mullen, J.L.,  S2c - out 14 lbs. 0 rt. #4 It. 
small ads. tubes  both f l a t t e n e d .  

mod.ad'e. tubes flat - rt. open. 

a - f *  R 

l - f +  R '  S t a h l e r ,  0. E,, RTJc - o u t  23 lbs .  - #3 rt. #4 It. 
D r .  Kel ly  

Passed: 

2 - 1 ~  R~ Burgess, O.L., F2c - $2 rt. 82 It. 

Melville, J ' E . ,  S2c - 0 r t .  f;4 lt. 
mod. ads. tubes crowded flat. 

Martin,  O.R., S l c  - #2 rt. #3 It. 
ernall ads. tubes c lea r  - co ld  

Paige,  R.W., RT2c - $3 rt. 0 It, 
small ads. tubes open - covered 

Peoples, W.H., S2c - 83 rt. #2 It. 
small ads. tubes open 

Pope, J., Flc - 0 rt. #4 It. 
large ads. tubes covered - crowded 

Rea, R. G., F l c  - #4 rt. #4 It, 
m d .  ads.  tubes covered and c losed .  

. small ads. tubes open - lugs i n  canals- cold 

, -  

.- . 

. . . . . . . . . .  

. . . . . .  

. .  - ._ .. . . . . . . . . . .  

..... ._-- . . . . . . . . . .  

.. - ........ . _. , 

............... - . , .. - 

gaturday, 10 February 1945. 
10 pressured  from 06  / 
4 c a s e s  Aero -o t i t i s  media 
1 recheck of O r .  Ke l ly ' s  pressured -M.H.Daly 

tia-foBlalr, M. S. Ens. $2 rt.  #I It. 
enormous ads. tubes covered 

l a r g e  ade. tubes f l a t .  
,,,Clement, R. J., TM3c - #l rt. ffl It. P' 

~ ~ ~ - 1 3 P l s h l 0 ,  Ld, E,  SCfc - B2 rt,  e1 It 
4' $,gBarker, 4 ,  A . ,  CMoW #O r t  #l It, 

Daly, M. H., t r e a t e d  by Dr. Kelly - 
a b s o l u t e l y  no e f f o r t  i n  t a n k  - 
took preseure l i k e  a n  i n s t r u c t o r  
l n s p i t e  of  slt. cold 91 ear8 e a r  
s i d e .  

\ 

-_ . -. . - .. . . . . . . . . . . . . . . . . .  . .  

. . . . . .  

~ _ - .  . 

. . . .  ... 

-. ! . - '  ....... 
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U. S. NAVAL HOSPITAL 
NEW YORK, N.Y. 

263  Flush ing  h e . ,  Brooklyn,l, N.Y. 

NavHo s p 
fM-BD/rd 

. _ - .  

9 February 
1 9  4 5  

Commander A. S. Chrisman 
U. S. Naval l i o s p i t a l ,  S u b m r i n e  Base 
New London, Connect icut .  

Dear Commander Chrisman: 

d e p t h  dose measurements performed on a presswood phantom. 
I am enc los ing  a graph which r e p r e s e n t s  I .  

! 

I .  I '  As you can  g l e a n  from the  g raph ,  a t  6 cm. 
d i s t a n c e ,  t h e  approximate d e p t h  of the e u s t a c h i a n  tube  
o r i f i c e ,  on ly  50% o f  t h e  a i r  dose is  c a l c u l a t e d  - and 
a t  9 cm., o n l y  30%. 

I have had a conve r sa t ion  w i t h  L t .  Corrdr. 

These p a t i e n t s  were g iven  300 r. eve ry  second 

Farrow who t r e a t e d  t e n  p a t i e n t s  for t h e  same c o n d i t i o n  
about  two y e a r s  ago and I b e l i e v e  they  came from your  
s t a t i o n .  
day,  o r  a t o t a l  o f  900 r. t o  t h e  a f f e c t e d  s ide .  

The r e e u l t s  were no t  s i g n i f i c a n t .  
a f t e r  c a r e f u l  c o n s i d e r a t i o n  and as you w i l l  Bee i n  t h e  

op in ion ,  should be  400 r. i n  a i r  t o  each s ide  f o r  t h r e e  
doses  once a week. 
o r i f i c e  w i l l  t o t a l  209 r. p lus  125  r. from the  o t h e r  a i d e ,  

t h e  e u s t a c h i a n  tube  o r i f i c e  a r e a .  

J 

There fo re ,  

. lower p a r t  o f  t h e  graph, t h e  sugges t ed  the rapy ,  i n  my 

The dose t o  each  e u s t a c h i a n  tube 

- t h e  t o t a l  a f t e r  th ree  t r ea tmen t s  t o  e q u a l  1002 r.' I n t o  

7 t-- 

I s h a l l  be  extremely i n t e r e s t e d  i n  your  
op in ion  i n  t h i s  change o f  t he rapy .  

Respec t fu l ly  yours ,  

/a/ 
BenJamin DuBi l i e r  
L ieu tenan t  (MC) USNR. 

- - 
- - _ _  ~ 

_ _  . .  _.  _ _  

. ... -. . . . . - . . .  

. .  . .  a 
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MEDICAL RESEARCH LABORATORY 
U. S. SUBMARINE BASE 

NEW LONDON, CONNECTICUT 

. 

tieut. kjnrnin DuBilier, ( J E )  UBNR 
U .8 .Haval HospiW 
.268 F l u s h l q  Avenue 

- Brooklyn, 1, hi York. 

1 8 8  eno1oi1ng a oopy of the rasrrormdua p m p u e d  
after our 00tlr.remo lart week, rrranded to ipolll(icb the ruggertionr 

'oontainad in your letter of prterdqy. Pending mooipt of offioinl 
approval, a i a h  um are m m  will be forthoaahg, 1pb rill rsnd our f ir& 
five patientr t o  you on Wedmaday, 14 Bobruary, ar agreed. 

I wiuh to rgaln thank you for your fac.rurt md 
holp l a  thir problm and I feel o s r k i n  that a lot  of ipionmtiool will 
be derived h.m Chin projoat. 

. .  

ABOrrlll l l  
A. S.'&irnan 

OomaanAsr, (UC), U.8.Bavy. 

. . .  

. .  

. . . . . . .  . .  . . .  

. . . . . . .  
i 

. . . . . .  . . .  ! .-  -- . .  ~ -. . -  . 
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MEDICAL RESEARCH LABORATORY 
U. 3. SUBMARINE BASE 

NEW LONDON, CONNECTICUT 

10 t .bnury  1045. 
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( 0 )  Chi. W e d  ltr, ~ D - X - C N t l I ,  'W/F3-2 of 27 
Deoanber 1% diupproring request in ref. (b) 

Naval Hospital, H e m p o r t ,  
d i r d n e  that  much tmt4Y)nt be obtained a t  
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l*day, 12 Februarv 

29 pressured 
12 Aero-otitis media 

5 f a i l u r e s :  

c l e a r  - cool 
3 r d  

t?.dGv. 

Hollingsworth, J. T,, S l c  - o u t  6 l b s .  
# 4  rt. #3 It. enorm3us a d s .  tubes covered. 

R ' ~ - L I  Floyd,  R. d e ,  Y l c  - o u t  14 lbs. !#l rt. $4 It. 
raod. a d s .  tubes f l a t .  

R ' ~ . J A  Muhler, C. P , ,  S l c  - !if1 rt. #3 It, ou t  3 l b s .  
large ads, tubes covered - c losed  

Puchner, A.J., 52c - o u t  3 lbs. rf3 rt .  {I3 It. 
l a r g e  ads. tubes  f l a t  - closed R'1 .21  

1-14 atschrader ,  L. W., RM2c - ou t  9 l b e ,  #3 3t. 0 rt. 
mod. a d s .  tubes covered - ha6 had 1st. rad: 
t reatment .  

Passed: 

19'3.rjCarlucci, P.R., P l c  - # 3  rt.  0 It. 
amall  ads.  tubes f l a t  - c losed 

l.l*-*4AlMancil, E., Slc  - #4 rt. #3 It. 
has had 1 a t  Aadium treatment 

Huntel., J, L,  S2c - ,!#2 rt. 0 It. 
&-It, A' small ads. both tubes cover*ed 

Hals ton ,  D. ,  S2c - If1 rt. #2 It. 
mod. ads. tubes  open narrow 

z - l b  f l  i Slack ,  V., F2c - $1 It, #3 rt. 
mod, a d s ,  f l a t  tubes - open 

I - , L R I  Summitt, 3 .  s l c  - $0 rt.  ' t2 It. 
small ads.  t ubes  f l a t  - fossae R # 

mod. ads.  tubes f l a t  - Fossae 
z - l L  R /  rl ci,mer, B. R., F2c - $1 rt. #4 It, 

*--- . - - - -  - - .  . - -  
I ' u e x i i  I_ -- 13 February l(~1,5.  - r- 

50 T res.,urd 
15 \wn-oL i .L iS  w d j  a 

I+ E'+ l u r u : y  : 
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........ 
Cr3 i .F  , J. J., Flc - ;'a I-L. 
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21 1 re:; s u r  cd 
f b  Aero-Otitis I'edia 
2 Fa i lu re s  : 

11 I . ~ - / 7  I,eJaig,e, F. T., rh! IC - o1:t n L  12 l b3 .  - i l l  rt '1, It 
- rioderate a d s .  - t u b e s  i ' l a t ,  c losed.  

!I1 3-'7 [ l a th ,  I). A . ,  rh!'lc - out  a t  2c 15s. - ,:l r t  '4 it - 
small ilds - t u b w  c l o s m ,  f l a t .  

1' ass e ct : 
. .  

R' L-' 7 Scherf f ,  J. !;. ~ I IC'lc - ,!4 rt  1.. It - s:ilall a d s . ,  

it/ 2 - 1 7  Turilcr, D. I I . ,  IIt."lc - !.. r t  ..?j It - small sds - tubes 
._ tcbes,  nodules - p-oxtti r i C I i t  i.n Lhc ' tube.  

f l a t  - l e f t  w01.st.  

. . . . . . .  _ _  . - . ..... - .... - . - . . .  __  . . . . . .  - - ....... - - -. ....... -- . .  

. . . .  - . . . . . . . .  

. . . .  . . . . . .  - ._ ... - .............. 

. . .  

. - .  



i 

. .  . 

Tanner, F. I., 32c (Diver)  - out  i i t  24 l b s .  - L rt ,!4 I t  - 
- orion.1outi add. - tLbes flat. (Ik. l ' , t l ly) 

a ' d f  A l t i E ,  J .  H.,  3 2 ~  - ou t  a t  I! lb;. - . t3 r t  ,;j It - Sflid?] 
ads. - b b e s  f l a t .  

'73 It - anall. ads. - bot}. tubes open. 
li I 2 -10  Orrnond, Ray I . , II.llc (FCJIU U l X )  - o u t  a t  6 lbu - , /3 rt 

. - --_ - - . - 

I'assed: 
- 

Leason, I : .  G . ,  Ylc - r t  .I1 I t  - moderate ads. - 

Voeltz, I .  , S l c  - L rt ,;4 It - very  larp ads .  srid t i ibes 
inidl.irie yro ject t u b e s  oven. 

f l a t  - l e f t  c losed - Fossae xx. 
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 ORA AN^ 'ID OFFICER-I.N-CHABGE, KEDXCAL BESEXRCII DJ3FAR"MWr. 

-1 Y U B J r n t  X-Ruf Therapy Treabent of AareOtltis K e a .  

The f o l l o d n g  nunod man are  tr, report t o  Dr. DubUer ,  
, 0. S. Naval l i o s p i t i l ,  Brooklyn, Row York, en 20 Pebnury 1945 a t  lOG0 

1. 

for X-ray t h ~ ~ p y  trmtment *f a c u ~ - o t l t l r  ~lsdiar 

-... 
Wl)lrpf 

....... - - ... 

. .  .._.- .... 

-- " I  
- .. ....... -. . . .  

: .. . . . . . . . . .  . .  

FREUND, C. G., Flc - 0 & Bb It - 
onornu8 adenoid8 - tubes covered and 
net aeon - F o ~ ~ I A ~  of Roeenmullor f i l led - bleeding h r p r  h f t  mrtachbn tube. 

* Z E H q  E. E . ,  3 1 ~  - && 0 It - d - 
adenoids mer poet -wnl l  - tubrr flattened - bleeding f r o m  right matochian tub.. 

, 

. . . . .  . . .  

. -. . ....... - . ... - . . . . . . . . .  

. . . . . .  - 



! 

~ ' a - z b  F a r r ,  H .  F., s i c  - o u t  d t  5 15s.  - ,/i 1.1, ,,:j it - 
cilorllioL:j ads. - tube;  cove red .  

~ 1 ~ . ~ f  E l l i s ,  J .  R., ;IC - out  at L' i b s .  - ,;-'l, rt .,?; It - 
eriorr:ious ads .  - ti,b cs covc red ,  

Cuiininglrcua, ,I. V . ,  L2c (s13j - o u t  a t  .!+ l b s .  - 
/ 4  r t  :'I+ 1.t - moderate ads .  - ti:bcs flat - 
b leed ing  - Fossae a. 

. ...- 

Fasscd: 

21 12e:bru:rry l.Qlc 5 ,  '.'lediiuad.ry - ,\ftt.rrlootl 

Re ch e c 1< s 

13 Eressured  
11 Aero-otitis I.!edia 
I Failure:  

R~ l.,LGiacobine, D. d . ,  Vlc - ou t  a t  i; lbs, - ;:4. r t  
,p+ It. 

I a5ssd: 

r 

I 

. 



. ... 



* .  23 February 1745, Fr iday  

. .  39 Iressured 
13 Aero-Oti ti s f Ic;dia 
5 Failures: 

. .  

. .. 

a u&l;ir/. . .  
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Dr, IS. S i n e s  
. U. S. Submrine Baee 

New London, Cam. 
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- _.. . 

2-37-45 
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- 27 February 1:1,5 - Tuesday i if tcrnoon 

li': I revsiired - Divers 
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27 Fressured  
'7 Aeor-Gti t is  1:edi.a 
1 Fai1.ur.e: 

Sarry, J. F., l:oililc - o u t  nl; 5 l b s .  - /4  rt. ,,?+ It. 
- lai*k2c ads.  - tubes i l a t .  

I'assed: 

)<arl.o, . i .  f:. , 32c - .$!+ rt. L It. - lar2.F: ads.  - tubes  

llann, .7. C., 3Tc - .?2 rt. .,.'2 It. -  all. ads .  - tubes  

f;icl.:man, R. ,I, , .'Jllc - ,?Ii rt. ,)4 It. - eiiorLir)us ndf  . -. 

LeValley, V, R . ,  S2c - &? r t .  0 It. - m a l l  ads. - 
Rarnsey, 1;. 13,, S l c  - ,{if& r t .  ;ifi It. - enoriiious ads.  - 
' ~h i t f 'o r t l ,  3. ] a i . ,  :jlc - '3 rt.  C It. - situ11 AUS. - 

covered. 

narrow arid open. 

tubes 1 la t .  

tubes  oren - cold. 

t u t x s  covered and r'lat, 

tihm narro:r and f'lst. 

. . .  

* 

. .  . .  
. . . . .  . . . . .  ...... . .  - - - . -  - --- . -  -..-_ ___._, 

.- . .  -- . 

.... 

. . . . . .  . .  

6 l'arcl-i l"lk5, Tuesday 

3i rres;.surecl 
1 2  Aero-Uti t is  ; ed1.a 
4 F a i l u r e s :  

... 

i J  





c 9- 7% 



. .  

. -  . 

. . . .  . . . .  

... ............. -. - - .. 
! 
I 

. L  

lassed: 

. . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . .  ... -.._- _- . . . . . . . .  - 

.. . . .  .. .. ....- . . . . . . . . . . . . .  ..-...- ...... .- --.-. . . .  .. . . -. - - .- - . _ -  
I 
i .-_ ..- _--. ---. .................. . . . .  
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.. 
I 
* I  

I .  
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.. 

- .  
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I 
I 36 Pressured 

11 Aero-otitis Media 
* 6 Failureat  

~~~-lltFlaming, W. J,, RT2c - out a t  7 B e .  - #3 rt. #4 It. 

A!J./s H u e ,  B. W., EX2c (STURGEON) - out at  4 Ibs. - 0 rt, 
q'3 -  if Larson, AT. C., RTlc - out a t  4 Ibs. - 0 rt. #3 It. - 

-4. - moderate a b .  - nodules i n  tubes, 

#3 It. - very large ads. - tubes f l a t  - a l i g h t  
cold - has had trouble before. 

8 d . l  ads. - tubas f l a t .  

- -- 

+-- 

I ------- 

Peebles, J. D., RT2o - out at  1, lbs. - #3 rt. #l It. - 
Schatzsnider, C.  C. ,  Slc - out a t  4 lbe. - #2 rt. 

- moderate ads. - tubes covered, 

#+ It. - moderate ads, - tubes covered. 

enarmus ads. - tubes covered, bleeding. 

f> - / r "  

J''-'t- Yoder, R. E., Flc - out a t  10 l b s .  - #4 rt. #4 It. - 
I 
I 

I 
Paaeed: 1 :  

I 
I R'r-/ctClark, H. C., S l c  - 0 rt. #4 It. - small ads. - tubes 

flt3-~qDod80n, F. E., S2c - 83 rt. 82 It. - s m a l l  ade. - 
x i J - J f E l l i a ,  C.  d., Flc - #4 rt. #4 It. - m o m u e  ads. - 
4'1-V Harper, W. E . ,  RT2c - 81 rt. #2 It. - moderate ads. 

I 

! -4 open, crouded. 
r f '  c-- 

I 
tubes open, f lat.  

tubes covered. 

- tubee rlat, covered. 

covered - ~aomoua ade. - frequent similar trouble 
before . 

I 

1 
@ - / J  S t i M ,  Y. L a ,  TMlc (S"URGI3)N) - #3 rt. 83 It. - tubes 

L k --- 4 
I: I__ 

_. 

a l p c , ~ A t c h i 8 0 n ,  0. B., WC - out at 4 l b s .  - 82 rt. 

a' 3 4  Hedquist, E. T. ,  S lo  - out a t  U, lbs. - #k rt. 

,qr,c/iYorton, 1. I., Sla - out a t , 9  lbe. - 0 rt. 83 It. - 

#3 It. - enormous sd8. - tubes covered. 

0 It. - moderate ads. - right tube closed - 
left tube open. 

B R O ~ U S  ads. - tubes covered. 

ads, - tubes covered ~ ~ p r o j .  - out at  4 lbe. 
Steinman, W. S. , S ~ C  - #3 rt. #3 It. - enomus 

~ ' ~ - 6 & h 1 ~ * ~ ~ > ,  D,, Slc - out a t  4 1bir3*'#3 rt, 0 It. 
I I -  

I , ,+ ?.,-": ,- moderate ,a&. tubes flat - cold. ,, -.r * 

1 

: .:< 





. .  

i 

..-. --. I , ,  &, 

. . .  . ,  . .  
. .  . .  . .  ..... f * -  . .  

> i' ' ;, . 

. . . .  
! : , .' .' . :. ' . . . .  ,. 4 -  . .  .. 

. ,. ... 
, ' 

. ,- - . - ._ .. - . .  .-.. - .  ~ . . . . .  @- 





L 

- --- 

__ - -, 

- _ _ I  

enomoua ads. - tubee cloeed - p r o j e c t  - no cold.  

enormous ade, - tubes covered. - p r o j e c t  - no cold! 

#2 It. - 0 rt, - ads. not neen 

- - - _ -  _ _ _  
R l  'j .2xLentz, J. C. , S l c  - out a t  7 l b a .  - #4 rt. #2 It. - 
4 1  3 - 3 a  Smith, H. OaB- SIX - out a t  5 f i e ,  

---__ 

I 
- - - _  -4 -- 

- -_-__ Passed$ 

- ~'3-/7~apon.i, N.-J.'; P M Q ~  - ~2 rt. 
P'3-1113lancy, V. M e ,  CPhM - 64 rt. 83 It. 
R13-aaCondron, L. E. , S3c - #2 rt. 

f l ' , - ' % r ~ ~ a n ,  E. M O B  PhMh - #2 I%. 0 It. 

a~~-,1Voaa1erJ D. A. , 'sic - #4f*rt.- #1 It. - hrge*ad;i. - 

I 

7- 
moue ads ,  - 

tube8 covered, f lat .  
. $- -_ 

@'3.~J)onling, Vi. ,  92c - #3 rt. #3 It. - enornu8 ad8. - cold.  
R13.211100re, J. B., WC - #4 rt. #3 It. - ~ n o m u s  ads. - 

tubee f la t .  

tubes f l a t , < c l o s e d  -'open l e f t  - cold. 

ltubee oovered - open. 

- 

- _ _  - 'Whitelock, J. R., S l c  - 0 rt. #3 It. - m o r m o ~ a  ad8. - 
___- - -,. 0 ;  

rpiJ.,aoore, R. C., Slc  - 64 I%. #4 Ito - moderate ads. - 
tubes f l a t .  

---. 

- 
--- - - -___ (recheck) .e.,* 2 1 ,* 

?.,,Wilcox, H. J., S1e - out a t  5 I b S .  - 0 rt. #2 It. - 
.- 

- tuna l l  ad8. - tubes flat,. . 



(Diver) - o u t  a t  9 

--- -- -- 

I b S .  - 0 rt. 

- ~ .  . 

- -  

I . I ..... 

I - , - * .  .. 

: .  , 



i 

TO : 
Via: Commanding Officer, Submarine Base, 

lledioal Officer i n  Charge, Medical Research, Dept. 

1 .1  8' 

SubJ: . -. Treahant'of- Aero-Otitis Yedia cas88 d t h  X-ray a t  the  U, S, Naval Hospital, Brooklyn, N. Y.; requeet 
f o r  pOmi8siOn for. 

I 

Ref; 

1, Orring t0 rapid*developnents i n  t h e  technique of ui& r a d i m  
i n  t h e  nasopharynx; and t h e  accomplished recognition of radium 
as the preferred agent in both prophylaxia and therapy, fu r the r  
research to-eatabl ieh the re lat ive value OP Roentgen therapy 1s' 
considered unnecessary and Inexpedient. 

- Your letter N*/P3=b(B) S e r i a l  751 dated 12  Feb 1945. * ' 

- .. ,-$, .-, - 

: 

.. ..i _.,... . . . . .  - 9:- < I .  

2, It is underetood t h a t  t h e  e n p l o ' p d  of radiuin appl icators  
w i l l  be continued, 

' < *  

* A .  .#.. 

. . . .  ... ,. .- L r -  'p . . I .  

. .  . .  . j> ' 
.... 1 . ) i . .  -!.,.b.. 

' ROSS T. llcINTIm . .  . .  , I -:. , '. 
I .  

. . .  
FIRST E X D O R S ~ ~ N P  
NB7/P7-2 (B) Ser,  1024 

U. S. SUEURINE BASE, MW LoNDoN, COW. 
._ . ~ .?a; 

2 1  b c h  1945 

h m r  .,; r r r i  The Commanding Officer,  Submarine Base. 
To: Officer i n  Charge, Medical Research Laboratory. 

. . I  . , 

1. Forwarded. 

- - 

: i ,  . . . . .  ..... .. 1 ' '  .' :. L ,  . . . I , .  . I  . * 3 . .  ' *; . 

. .  . . . . . . . . . .  -. 

. I  , . . .  , .  . . . . . . .  
i,. i:.::;.. 

. . . .  . . .  a - .  
. -  . . . .  . *. 

I 
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1 
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I 
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i 
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March 1945, Thuredes. ..... 
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- .  small ads. - tubes ' 
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I 0 Failures 

I PaBsed : 
! 

... #.. 

10 cum 
0 a o m  

.. . - .  

, both 
' 30, I . 1 ,  . by- L h d l a u f ,  W. R., Flc - #4 rt. #1 It: ' -  enormous ads .  

* '  
$ 1 '  <' 

L.,P., S2c -$#Crt,  #I+ It. - enormoue ads. - _. _ _  
tubes covered. 

I . -~ ..- - ,  - tubes covered. 3 1 C'L ' * '+ 
._, .M&afPey, M . ,  Flc - #4 rt. #4 It, - large'a'ds. e *, 

tubes narrow and flat. 
O'Connor, T. J., Slc  - rF4 rt. #l+ I t .  - enormous ads. 

- tubes covered 
- Richardson, C. E., S2c - 0 rt.  #4 It. - l arge  ads.  - 

tubes narrow, flat. 

- tubes covered. 

_- 

L 

_- 
Winncheeter, N .  C., Slc - 0 rt. #4 It. - enormous ads. 

__- 

L U A p d  '.19l+!j, ', Wednesday afternoon RECHECKS ,~ 

. .  A' : ,  4 

' .  /e . .  
. ., . .. . 20 pressured 

, . . , . . . 8 Failuree: 
a0 Aero-otitis Media 

, '  

'. 2 ,  'y : .. 
. . e /  , 3-8fAtohisan, G. E., QMlc - out, a t  5 .lbe,. - #2 rt. #2 t .  

A I ,.l?Barroase, E. J., S2c - out a t  1, &e. -  -. 83 rt. #3 It, 
4 ' .  .' +-a- Hmry,.rD. A. ,. RT2c .-  out at.,5 . lbs , . . - .  0"rt .  #3 It. 

2 . ; L ~ ~ ~ p M n a ,  R.. R , ,  RT3c - out at 4 l b e .  - #3 rt. #3 It. 
a '  y-LbJordan, J. F . ,  RT3c.- out a t  1, l b a .  - O.rt.,#3 .It. I .  

R 1  

. .. . - -  

, .  ~. 

3-ibLloyd, H .  F .  $., S2c - out a t  10 l b e .  '- t% rt. #4 It. . . .  
. .  peebles, 3 ,  D. , RT2c, -. out at 4 l b a .  - .#3 rt, 143 It. - _  ' - 

I - L 3 W h i t e D  v. L., s2C - Out at 4 %a. - #3 rt. #3 It.' '.L.:' . . & A ; , ' ;  .c-., ---- 



+ i 

I 
4 I S  ! I 

I ! 

. - 

H A R V A K D U N I V E l< S 1 T Y 
RESEARCH ON SOUND CONTROL 

Under the aurpim of the 

National Dcfcrac Research Commirtec 

b 

I .  . 

I 

- . Dr. Henry Hdnee 
Sound Laboratory 

. .  Medical Reee'arch Department 
U. 6. :'. S u b m i n e  % B e  

D e a r  Dr. Habee: 

He wieh t o  inform you that your paper entitled 

accepted for presentation at the  Iloouitlcal Society 
meetlm Mav 12. 'It will be t h e  fourth paper on t h e  

i f te rnom session cammenoing at l:3O o@clock, 

Sincerely youre, 

I 4  

uuuoo w v e r e d .  ' 

> I 
I 

and pour time allotment I s  15 U t e s .  
L ' . '  

I 

- .  

, /  A -  n 

1 

, .: -.' I 
. .  . 

. .- .'u 

Leo L. Beranek / 

I 

r ,  

1 It. - 

-.  . 







I 
%. 

. .  . . : 5 '  .*  4 -*-.- 
, 13 4- I-- 

- . ~- ..*.a - ;-.* -'. ., 
. 18..fApril. 1945, Wednesday 

A*< - -  . I . ,* . I  - ?w- 
s .  ' 25 'pressured l o  Gum 

'L .- 5 Aero-Otitis Media 2 Aero-Otitis Media 
1 Failure 

q 
__I --I_- 

). 7. 1 
L 
I 

C .  1 

3 Failures: 
, .I -- 

1 I r- - ~ i p i l i ,  R., F I ~  - out'at 21 a s .  - #4 rt. 84 It. - 
Kratky, R.  T . ,  S2c - out a t  6 l b s .  - #3 rt. #3 It. - I 

, .. . enomus ads. - tubes covered - no cold. -- ---- 
t I' 

' I  - 

I 
.- __ 

I 

enormous ads.  - tubes covered - no cold, 

enormoua aas, - tubes coverea - c o l u  - gum. 
Markland, C. J. , S2c - out at  7 l b s ,  - #3 rt. &+ %. - 

. .  - , .  
Passed : 

. .  _ -  . 
BagweG,'W. C . ,  F2c - #2 rt. #2 4t:' 
Long, R. YI., EM2c - #3 rt, #3 It, - large-ada.- - 

I 

' 8 .  tubes covered - gum. 

. -  

is Pressured 
" 8 Failures: 

- ... 16 Aero-otitis Medie . 

-. - .  _- . . - . .  . ..' . .  
, .. . .. .. I 

4 ' 3-27 BGrosse 

4 '  Z . a = H O p k h ,  R ,  R e ,  RT3c - out at  3 lbe. - #2 rt. #2 It. 

4 '  3 d C  Lloyd, H.  F. D. , . S ~ C  - out at  6 lbe .  - #4 rt. #l+ It. 

c - ,out. a t  3 lbs. . -  0 rt.  #2 It. 
.-. I - .-. p '  I)-f.Henry, D. A . ,  RT2c -- .out at  6 lbs. - 0 rt, #2 It, 

5-%I Jordan, J.  F.j RT3c - o u t  at 6 lbs. - 0 rt . -#2  It. 

. . __ . .  

I 
I 

---. 
_I_-- 

. 

I 

. .  

I 

I 





7- 

L-.. 

!? 

I 

.- 

...... .  

. . .  .I. 

-...- . . .  

I I '  

. . . . . . . . . . . . . . . . . . . .  c__ 

* .  I 

7 . ,  .. ,. . .  - 



. -. . ._ -. -. 23 A p r i l  1945, Konday f J'L fk 

._._c -- - -  -. 
1 Aero-otit is  Madla 

- 1 Failure:  
- -  I 

. Wood, R, P . ,  Flc - out a t  3 lbs. - $7 rt .  #2 It. - 
.- -. moderate ads. - tubes f la t .  

~. 

- .~ - 

Johnson, C .  S . ,  S l c  - # h ' r t .  #4 It. - m o m o u a  ads .  - 
- 1  -. .~ - 

T 

McCullough, E. W . ,  Flc - o u t  a t  4 Us. - #3 It. 0 rt. - 
enormous ads. - tubes covered and closed. 

Laycock, H .  L . ,  RT3c - out at 9 l b s .  - #4 rt. #4 It. - 
P a l a d h i ,  F. J . ,  Plc - out at 6 - l b s .  - ( fa in ted)  - gum - 
. -  enormoua ads. - tubes covered - co ld .  

-. . -  

#2 rt. - 0 It. - large ads.' 

small ads. - tubes narrow and crouded. 

tubes covered, 
Sherman, 0. W . ,  F l c  - out a t  l+,&8. - 0 rt. #4 It. .- .- . e 

I 

~r 

7- . . -. - -. 

t ' - r  
. - - - .'t . 25 PP6aaursd 

6 Aero-otit is  Media 8 

- - - .- . - 

f - 
! 

- . _  . . .- 

i - .  

- ~. .. . Burdette, J. R., Slc - 0 rt. #4 It. - s m a l l  ada. - 
Doman, T. R., S2c - #f+ rt.  #3 It. - large  ade. - tubes open - nodules l e f t  tube. 

tubes flat - cold. 
UcCormick, 8. J., WC .- #3 rt. #3 It. - ~ O S I X X U  ad& . .. .. . 

. 

- . 



- .- 25 A p i l  1945, Wednesday I 

echecks ' . . % 
17 Pressured 
17 Aero-Otitis Media 

I 9 Failures: 

4 '  sa7 Earrwse, E. J., Sg:-- out a t  10 Ibs. - 81 rt. #3 It. 
A I  F - g  Hmry, D. A., RT2a - out at 4 lbs. - #3 rt. #3 It. 
48 'L-t~Hopkins,  R. R., RT3c - out  a t  4 lbe .  - #3 rt0 #3 It. 

Hudaon, A. H. - o u t  a t  ll lbe. - #4 rt. #3 It. 
12' Jardan, J. F., RT3c - 0 rt. #2 It. - o u t  a t  8 lbe. 
rL' 1-1, Lloyd, H. F. D., S2Ec- ou t  a t  1 5  lbs. - #4 rt. #4 It. 
81 mrSmi th ,  H. O., Slc  -. out  a t  6 l b s .  - #2 rt. #2 It. 
p i  ~ - q  Steele ,  T. H . , Y L c  - out  a t  6 lbs. - 0 rt. #3 It. 

A '  I - L ~  White, B. L., S2c - o u t  a t  4 lbe. - #3 'rt. #3 It, 
Passed: 

--- 

-- 
-__-.  _ _  

1 

+- 
. -  ,. e - ----- -- 

- -__-  #' 3-13 Atchison, G. B.,  QMlc - #1 rt. #I. It. f 
a' *-'9Bourne, C. C., S2c - 0 rt. #3 lt.. 

Burns, R. Me, RT2c - 0 I%. #l+ It. 
Coddington, R. R., -pic - 0- rt. #3 It. 
Kipila, R., Flc - #& rt. jf2 It. 
K r o t k y ,  R. P.,;32c~--O rt. #2 It. 

- 

_________-- -.:-Marklan.d C&J; , .S2o . -  0 rt. #3 It. 
,, Ward, E.- ,dC Jr. , RT3c - #1 rt. #2 It. 

-------J L - - . \. 

L 

,-- 1 Failure: ..--. , 

- A'S-9 Wello';an, J .  F . ,  Plc - o u t  a t  3 Ibe. - #3 rt. #5 It. - -_ - 

I very large ads. - t ubes  covered and f l a t .  

7- P -- 
I 

+- . 

c -  

L--. 

c- 

.-- I 
I 

I 
. .  _ .  ,. . . .  

1 
. .  

. . . .  . . . . . . . . . . .  . . . . . . . . . .  r-- - _._...-_- . , . , . l .  ,.*. 
en, R. Lb, Slc  - #l+ rt. #1, It. - ve 

flat. . I  

large ads. - 
- . . . . .  . . * -  c_- 

obb, J. B,, S l c  - 0 r t . . ' #3  'It. 0 enarmoua d e .  - . . .  i.. 

--- - 1 t G F - -  . -  ..I 

--..------ 







- .  - 

_-_-_ - . 32 Pressured 

3 May 1945, Thursdag 

9 Aero-Otitis Media 



I_- 

- .- 

.A,,- ..-- . 4 , , ... 

- - . - . . I . * _  I 1 *  - 19 Pressured 20 lba. - 1 minute 
3 Aeh-Oti t i s  Media 
1 Failure: .. -- 

- 

__ 

AUW, D. C., Enclim - out s t  9 lba. - #l+ rt, 0 It. - - .-__ ---J 
moderate ads. - l e f t  tube narrow (50 l b s .  In 
four minutes. ddl, qa. . U- -- 

~ - - - - -_ - 
\ 

Passed: 

- Aggerbeck t. - moderate ads. 

Amlck, W .  C . ,  L t . ( j g ) ,  #1+ rt. #l+ It. - moderate ads. - 

.__- - -- - 

I . e!'. . .  - tubes narrow, open. L 

'.' !- --, * -" ..< 

r -  - 
tub 8s cloa ed , 

I--- - ,- .*, 
T' -  

-1 

I -- 
I \  

.. -- . . . . . . . . . . . . . . . . . . . . . .  w _ _  - . _ _  --__ _- -. . - - 



~ 17 Pressured 20 l b a ,  - 1 minute 
_ _  4 Aero-otitis Media , .  - 

-,. ' ,  
h ,+.\ . i  L- n Failuree * 

a .  

c-- ' . 



I 
. ._ 

\ 

-. 

. . . -. - . 

... 

. - .. 

- _  

-- 

- : 
-.---I..- 

- ~ l j + W i l l m e n ,  J. F. Jr., F l c  - #3 rt. #3 It. - o u t  a t  3 Ibs .  - 
~1 2.a3 m i t e ,  V. L., S ~ C  - out  a t  7 as. -:fi rt. #b It. 

. .  . .. . I .  

. cold. , ' .  

I_i , '  Wood, R. P., Flc - o u t  at 7 lbs, - #4 rt. #4 It. - gum - 
1 

c. I* . .  . 
7 Passed : , - .. - -. - -. - - - . - 

- . . - - . - . . . . - . 9-L7Barmase, E. J . ,  S2c - 0 rt. 0 It. 

* R'I *'(c;'Lloyd, H. F, D., S2c - 0 rt. #2 It. . . . -  I 

.. - . - . .- 
P' iT ,EarnhaT;d t ,  E. L., PlC - 83 I%. #4 It. 

J . . __ -- -- -- .. 1 Messina, R. J ,  , F2c - 0 rt. 0 It. . . ' .. ' 
Steele,  T. A,.-. & - 0 rt. #3 It. ' '  

- . . 
I 1  

R's-8 Murphy, G. E., S2c - ou t  a t  10 l b s :  - $3 rt. #2 It. - - 
- _  very large ads. - tube8 flat, . 
1 Titue, P. C . ,  S l c  - o u t  a t  31 lbs. - 0 rt. #4 lt'. - 

,, emall ads., - nodules i n  both tubes - no cold,:" 
Weisenberger, F. P., Mob(Mlc5- out  at 6 l b s ,  - ff4 d: . I- 

1 -  #O It, - very large ads. - tube8 closed.  

enormous ads. - tubes flat. 

enormow ads. - tubes closed, open-with swallowing. __ 

Weiss, D. L., S l c  - ou t  a t  8 lbs. - #4 rt. #4 It. - 
Weyrick, R,  K., S l c  - ou t  at 6 l b s .  -s#l rt.  #2 It. - . 

L -' c 

* I  1 

e '.', 
. .  - .  , - 

9 
I Passed: .__ ~- 

, .  . *  
I __ -..__ , ~ ! ~ . y  Deverman, G. H., S2c - #4 rt. #4 It. - moderate ada .  - 

tubes closed - bleeding. - .. 
I 

. ___- I: *id 
1; ,( 

.., . 
. - ~ .  1 __ 

. ~. 

I 

. I. _. .  __- 29 Pressured '  
- .. - ~ _ _  6 Aero -o t i t i s  Media 

I ,  2 Fai lures :  

- - - -__.____ . 
7 9 'May 1945, 'Wednesday y R A  --- 

7 PLd, ' _  

-- t 
I - 

. .  
I ~ ) U  Hannah, J. M., S l c  - out a t  8 , l b s .  - #4 rt. #4 It. - 

. . . .  . . .  large ads. - s l i g h t  cold - .  tubes flat, closed. 
Als-f-/DParke, H.  G,, RT.30 - ou t  a t  31 l b s :  - #3 rt. #3 It. 

.. . . . .  . 

tube8 open; narrow - no cold. . 7 

open, narrow.- no cold. ' .  
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Otitirr biedla. 8 . It t 

ouatmhiirn tubas, 

I day8 until t h e  lymphoid imm i o  raduced In b o  and t h e  out rah inn  tubas 
1- . 
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11 M Y  1945, F r iday  

Pressured  
3 Aero-o t i t i s  Media 
2 F a i l u r e s :  

& ' ~ . / f  Johnson, C . ,  F2c - ou t  a t  11, l b s .  - #lc r t .  #1+ It.  - 

~ ' ~ - . ~ g M p n r o e ,  H. C . ,  CU2c - o u t  a t  10 lb. - #4 rt .  0 It. - 
l a r g e  a d s . ,  red  - bo th  tubes c losed  t i g h t .  

moderate ads. - tubes n a r r o w ,  open - rt.  s l i t - l i k e .  

Passed: 

\Yildennan, R . ,  S l c  - #4 r t .  0 It. - enormous ads .  - 
t u b e s  covered - n o t  seen. 



I 

. ~ - .  . 
' Ut May 1945,  Monday 

20 Pressured 
5 Aero-Otitis Media 
2 F a i l u r e s :  

Granger, 9. C. ,  F l c  - o u t  a t  6 l b s .  - #3 I-t. U It. - 
moderate a d s .  over wi~ole  riaaoph. - t u b e s  crowded - 

. narrow - no c o l d .  
Rave, W. I , . ,  F l c  - o u t  a t  6 h a .  - 0 r t .  #3 It .  - 

small ads .  about tubes  - Fossae xx - no co ld .  

Passed: 

Coshow, A .  E. ,  F l c  - # 3  r t .  0 It. - l a r g e  ads.  - t u b e s  
narrow, open. 

tubes flat. 

l e f t  c losed  - r i g h t  open. 

R/ j - - r~ . J losmer ,  G.  C . ,  F l c  - #1& r t .  #L It. - moderate ads .  - 

Johnson, A .  E . ,  F l c  - / /2 rt. tilt It. - l a r g e  adu. - 

I 

15 May 19k5, Tuesday 

25 pressured  
6 Aero -Ot i t i s  Uiedia 
4 F ~ ~ L w ~ s :  

Coleman, T. P . ,  S l c  - O u t  ;it I1 l b s .  - /fl rt. #4 It. - 
l a r g e  ads .  - tubes f l a t .  

enormous ads .  - tubes c l o s e d  - sligtlt c o l d .  

tubes closed.  

l a r g e  ads .  - tubes narrm, open, 

I ~ ' 2 - 2 ~  Mascari, P. h i . ,  S l c  - o u t  a t  8 l b s .  - H4 rt .  #L+ I t .  - 

EdcCorrnick, A , ,  Qlilc - o u t  a t  22 bs. - enorrnou~ adu. - 

Richards,  F. b[., Slc - o u t  a t  10 l b s .  - /I2 rt. #4 It.  - I I 
I Passed: 

( l T - ~  LeBow, L. E . ,  S l c  - #4 rt.  f l+  It. - large ads. - tubes 
f l a t ,  b leeding.  

IIurray, 4R. V . ,  S l c  - 0 r t .  /;L+ It. - mormus ads.  - 
I left tube c losed ,  bleeding.  
I 

_7 _ _  - -  -__ - -. . -- . - - - -_ - - ._ _ _  - ---- - . - -  - 

. . . .  . . .  - - . . . .  . . .  
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- 16  May 19115, Yllednesday 

Rechecks: 

UC Pressured  
Ut Aero-Ot i t i s  Media 
7 Fa i lu re s :  

P'  

R~ 

f - i r  Alterman, D. S. ,  RT3c - out  a t  5 I b s .  - #4 rt. #b It. 
. ~ 2 1  $-,o&t, Hannah, J. N., S l c  - o u t  a t  5 l b a .  - //4 rt.  //4 It. 

Henry, D. A . ,  RT2c - o u t  a t  16 l b s .  - 0 rt. #3 It. 
I Jordan,  J. F . ,  RT3,c - o u t  a t  5 I b s .  - 0 rt.  ~$4 It. 

.Titus,  P. C . ,  S l c  - o u t  a t  8 l b a .  - 0 rt. #4 It. '* Weyerick, R. K . ,  S l c  - o u t  a t  8 ibs. - #3 rt. #4 It. - -  
A i  2 - 2 3  White, V. L. ,  S2c - out a t  5 lbs. - #3 rt. #A It. 

- -  

Passed: 

I k l  J-g Coffman, J. P., Bkr2c - //3 rt. jf2 It. 
I A f  j-~il,!onroe, H. C . ,  QM2c - ,& rt. 0 It. 

~1 ;-)oParke, H. G., RT3c - /#I+ rt. #4 It. 
~1 X-dSpaven, tf. F., F l c  - E3 rt. 0 I t .  

Weieenberger, F. F . ,  MoEMilc - ,'#2 rt. 0 It. 
Weiss , D. L., SLC - $3 rt. f/l+ It. 

t - 1  ~ - f P ~ u r p h y ,  G.  E., S2c - #3 rt. 0 It, - 

. 

- -  

I 

. . .  . -  
17 U8ay 1945, T h u r s d q  

21, Fressured  - a 
6 Aero-ot i t is  Media &-+--I 1 

2 F a i l u r e s :  

&r,tdAuger, R. A . ,  S2c - o u t  a t  1, a s .  - 0 rt. #3 It. - 
gkrtMiche1, H. A . ,  RM2c - o u t  a t  22 lbs. - #4 rt. #4 It. 

moderate ads. - tubes flat - open w i t h  swallowing 

- moderate ads. - tubes f l a t ,  bleeding. 

Passed: 

Greco, J .  P., Slc  - 0 rt.  #4 It. - enonnous ads .  - 
- _ -  t ubes  covered, c losed.  

A l3-+6 Hill, G. E., RT3c - #4 rt. #4 It. - moderate a&. - 
R*,--&L Scelza, F. P., S l c  - #l+ rt. #4 It. - l a r g e  ads. - 

t ubes  covered, c losed ,  bleeding. 

- -  t ubes  f l a t ,  bleeding.  
S t inge l in ,  J., Slc - #4 rt.  0 It. - moderate ads. - 

- tube closed r i n h t  - l e f t  O D ~ .  
I 

. . . . . . . .  . .  

. . .  -. - .... - . .  

. .  

..... _ _  
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18 May 191+5, Fr iday  

19 Pressured 
9 Aero-otitis Media 
0 F a i l u r e s  

Fassed : 

Bal l ,  IN. E.,  S l c  - f f4 rt .  #3 It. - l a r g e  a d s .  - 
tubes  covered and f l a t .  

C a r t w r i g h t ,  Vi. F. ,  F l c  - #4 rt.  0 It. - l a r g e  a d s .  
- r i g h t  tube  c losed  - l e f t  open. 

tubes  f l a t .  

- nodules  over tube.  

Q'i*&Clise ,  D. E. ,  ~ l c  - (/1, rt .  ,+4 It. - modera t e  adu. - 

F i n k e l ,  F. I., Slc  - /f3 rt.  f 3  It.  - modera t e  a d s .  

F i a k e ,  11, A . ,  Flc  - r u ~ ~ t u r e d  r i g h t  ea r .  
f f o l t ,  R .  C., F l c  - #2 rt. /'I+ It. - i n o d e r a t e  ads .  - 

Kukal ,  h i . ,  F lc  - ,'I4 r t .  #4 It. - c31ormus ads .  - a'>- Z L  

R ' ~ - - - , ?  hnayer, C. J . ,  F l c  - i n  50 l't. developed /if+ ea r  - 

Radc l i f f e ,  C. H . ,  F ~ C  - if4 r t .  #It It. - erorrnow 

tubes covered. 

tubes covered. 

enormous ads.  - t u b e 3  f l i i t  - bleeding  It. - 
r i g h t  t u b e  narrow, open. 

1 ' 5 - 2 6  ads. - tubes  covered. 

. 
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[ I \  Reply 

lHeler To. 

. a  ) 7  I UNITED STA7ES S U B M A R I N E  BASE, 
, >  \ N E W  LONDON, CONNECTICUT. 
Yerial : 

Si&- - 



~ .__ . .. 



21 y a y  1945, Monday 

22 P r e s s u r e d  
7 A e r o - o t i t i s  Media 
1 F a i l u r e :  

Kompelien, A .  L). - F l c  - o u t  a t  3 l b u .  - h'2 It .  - 0 r t .  
moderate ads .  - t u b e s  c l o s e d .  

Pas s e d  : 

Herbot ,  A .  O . ,  S l c  - #4 r t .  #2 It. - moderate  adu. - 

Hylton,  B. 11. , F l c  - #4 rt,. #2 It. - enornbus a d s .  - 
t u b e s  c l o s e d .  

t u b e s  c l o s  ed . 
t u b e s  c l o s e d .  

t u b e s  c l o e  ed. 

t u b e s  c l e a r .  

tubes closed.  

I 
4J-. J- Kiernan , A .  E. , F l c  - #4 rt . #4 It. - ts ioruouy a d s .  - I 

SWIFT, C.  W . ,  F l c  - #4 rt. #l, It. - en or mu^ ads.  - 

T a g g a r t ,  R .  t i . ,  Bkr3c - 0 r t .  #3 It. - s n i i l l  a d s .  - 

Wilbe r ,  R .  J .  , S2c - /r'4 r t .  #4 It. - eiioriiious adu. - 

4 '  J . > L  

23 May 1945, 'tiednesday 

1 2  F r e s s u r e d  
3 A e r o - o t i t i s  Media 
1 F a i l u r e :  

I 

Passed:  

Moreno, D. , Q I l c  - #3 rt.  u I t .  - 1tirf:t. ads. - t u b e s  

S h a v ,  f l .  L . ,  RT3c - /#3 rt.  0 It. - erormouy a t i u .  - 
covered.  I 

r i g h t  t u b e  c losed  - l e f t  t u b e  open. 

I 

23 May 1945, Wednesday 
I 

Rechecks 
I 

~ 13 Pressured 
13 A e r o - o t i t i s  Media 
7 F a i l u r e s :  

I 

R \  3 - 1 7  Al te rmen ,  D. S . ,  RT3c - ou t  a t  l+& I b s .  - if3 rt. #3 Ltyf 
Granger, 8 .  C., F l c  - o u t  a t  l + i  l b a .  - #lt rt.  0 It. 
McCormick, A , ,  QfJc - o u t  a t  4 
R i c h a r d s ,  F. h!. , S l c  - o u t  a t  32 l b a .  - #l r t .  #3 It. 
Rme, W. L . ,  F l c  - o u t  a t  1; lbs. - #k rt.  #3 It. 

J.clWellrnan, J .  F. Jr., F l c  - o u t  a t  4; l b s .  - #h rt .  #4 l t .  
iYepick, R. K . ,  S lc  - o u t  a t  11 l b s .  - #4 rt.  if3 It. 

lb s .  - #3 rt. #3 It. 

8 '  
I 

Pas 3 e d : 



t 

I 

2 4  May 19/45, T h u r u d a y  

21  P r e s s u r e d  
6 Aero-Uti t i s  L!edia 
1 Failure: 

Passed :  

25 May 1945, F r i d a y  

I 50 l b s .  i n  9 minu tes  

1 

10 P r e s s u r e d  
3 Aero-otitis bledia 
3 F a i l u r e s :  

Adams, P. E . ,  S l c  - o u t  a t  8 l b e .  - /f l , r - t .  

Baits,  J .  A . ,  S2c - o u t  a t  18 l b u .  - #2  r t .  /I2 It. - 

lf3 It. - 
v e r y  l a r g e  a d a .  - tubes covtirttci. 

severe cold .  

enorniou8 a d s .  - t u b e v  covered.  
X'jsqLipe, YI. E . ,  F'lc - o u t  at 8 lbs .  - /fl, rt. #4 I t .  - 

1 - - ___ ~ _ _ ~  - 



L 
I - ~- - 

29 May 1945, Tuesday 

. . .  . .  

.. 

I 

22 Presvured 
6 Aero -o t i t i s  Media 
4 Failures:  

Barnes, LeRoy, MoldhIhCIc - o u t  a t  7 1 b s .  - $4 rt.  #l+ it. 
a l i g h t  cold - very l a r g e  ads.  - f l a t t e n e d  pos t  
wal l  - tubes  c losed .  

enormous ads.  - tubes  covered.  

enormotis ads. - tubes open, crowded. 

enormous adu. - tubes  flat, covered. 

Kessler, L. D. - Ebl2c - o u t  a t  11 l b s .  - #4 rt .  ill+ It. 

Lynch, G. N.,  F l c  - out a t  26 l b u .  - 0 r t .  #4 It. - 

Vernosky, Michael,  S2c - o u t  a t  7 l b u .  - #4 rt. #1, It. 

Fassed: 

Hinkler ,  I f .  F. ,  TM3c - #l+ rt. 84 It. - F e r f o r a t i o n  rt. 
moderate ads.  - t u b e s  f l a t ,  crowded. 

t ubes  f l a t .  
I ~ ~ S n u t h ,  W. A . ,  Flc - #2 rt. #4 It. - very  l a r g e  ads .  - R -1' 

I 
I_- 

... -- . . .  ____--- ................. . _ _ _  - 

30 1Jay 1945, 'liedriesday 

Rechecks 

I 10 Pressured - i n  10 minutes 
8 Aero -o t i t i s  Media 
3 Failures: 

. 

F r i e l i n g ,  RT3c - o u t  a t  18 l b s .  - /#3 rt. #2 It. 
L i p ,  W. E., F l c  - o u t  a t  1(; l b s .  - #l, rt. #4 It. 

I ~ ' ~ . ~ . 3  l/ihite, V. L., S2c - o u t  a t  10 l b 3 .  - 0 rt. #f+ It, 

Passed: .... 

.. - 

.. -. . . . . .  

. . . . . . .  

.- 

Batts, J .  A . ,  S2c - #1 rt. #I It. 
Cocol in ,  T. C, , Slc - #2 rt. #l It. 

R l . C - 5  Henry, D. A , ,  RT2c - 0 rt. 0 It. 
4 ' 3 - 1 1  Jordan,  J .  F , ,  RT3c - 0 rt. 0 It. 

McCormick, A .  - CMlc - #1 r t ,  #l It. 
,q'z-r3Tieman, L. W., RT2c - #l rt. 0 It. 

I Granger, B. G . ,  Flc - perf. rt. - #3 It. 

I 

. . . . . . . . . . .  ......... - 
I 

. . . . . . . . . .  . . . . . . .  . - . . . . . . . .  ., . .~ . .  

_ .  i .- . - . .  - . . . . . .  

.. !.. ... . . . . . . . . . . .  
I 

. . . .  - - . . . . . . . . . . . .  (3 



O F F I C E R S  

ACOUSTICAL SOCIETY OF AMERICA 
OFFILE O F  T t i C  L O I T O H  

R A N D A L L  L A B O R A T O R Y  OF PHY61CS 

U N I V E H S I T Y  or H I C I i l G A N  

A N N  A R B O R .  M I C H I G A N  

May i?3D 1945 

1Jy d e a r  I;r. liai r ies :  

I would  b e  g l a d  t o  h u v e  y o u  present  for o u b l i c a t i o r i  
y o u r  payer entitled "AeAO-Otitis i , l e d i b  In S u b i ~ ~ i r - l r i e  P e r s u I i n e l " .  
If t h i s  uane r  is t o  appea r  i r i  our J u l y  issdt: i t  s h o u l d  r e a c h  
me w l t h i n  a week after y o u  r e c e i v e  t h i s  l e t t e r .  

! 

NAVl.967000.029 
COPY 

18 Frevsured 

2 Fa i lu re s :  
7 A e r o - o t i t i s  Media 

Durham, I.,, S l c  - out  a t  6 lbti .  - G r t .  //3 It. - 

Thurber ,  R. L., S2c - o u t  a t  6 Ibs ,  - /#3 It. #I+ rt. 
enormous ads. - tubes d o u e d .  

moderate ads. - tubes f l a t .  

, 

I 

Passed: 

Davis, N. C., QMlc - ff4 rt. #2 It. - very  l a r g e  adu. - 
Sands, M. D . ,  RT3c - #3 rt.  ,lfl+ It. - moderate ads. - 

l a r g e  mass- lef t  tubes f l a t .  

t ubes  d o 3  ed, f l n  t ,  bleeding.  

Three w i t h  #2 ea r s .  
I ___ 





, . /L  

I . .  

. 'I 

21 Fressured  
6 Aero-otitis Lledia 
0 F a i l u r e s  

Pas sed : 

8' 6 - 1 ,  

Charron, I,. H., SClc - f f k  rt.  #,$ It. - very  l a r g e  
ads .  - tubes  f l a t ,  b leedlng  - more  ads .  on r t .  

Fahy, J. K . ,  F l c  - $14 rt. $4 It. - emrmous ads.  - 
tubes covered, not seen. 

MunNnger, K. K . ,  IU2c - 0 rt. fi3 It. - moderate 
ads. - t ubes  open. 

Palmer, Li. El., Y2c - #4 r t .  #3 It. - moderate ads.-  
tubes  f l a t ,  open. 

Renck, \V. A . ,  F'lc - #I rt. #IC It. - moderate ads. - 
tubes  crowded - r ig t l t  f r e e .  

P i m b l e ,  K. R . ,  S2c - #f+ rt. 0 It. - e n o r ~ ~ o u s  ads. - 
tubes covered - l e f t  open. 

5 June 1945,  Tuesday 
I 

22 Fressured 
5 Aero-o t i t i s  L!edia 
0 F a i l u r e s  

I 

Fassed: 

1 

Burnet te ,  D. T . ,  F2c - #3 rt. 44 It. - very l a r g e  

Faber,  E. G . ,  S l c  - #3 rt .  0 It. - very l a r g e  adu. - 

Larinier, J. W., Flc  - h'4 r t .  #4 It. - enormous 

VanBelle, C .  C . ,  S2c - #l+ r t .  $4 It. - moderate adu. - 

ads.  - tubes f l a t .  

tubes  f l a t  r i g h t  - cold .  

ads.  - tubes  covered, closed. 

tubes  covered,  c losed.  

_7 

I 

- -  . . . . . . . 
I -  - 

. .  63 



f; June 131+5, Tuesdax 

ALTIG,  J .  I?. S:!C 0 

e' 23# -&- 
DILORENZO, D. s:'c EJeEative 0 

3 IIASHAGEN, V. E. FI c Necat ive 0 
OURAND, R. C .  SI c I 'crforatiori ,  r t  e a r  

F avsed pressurc: 
~ M ' I ' I ~ ,  C. A .  31 c l iegat ive 0 

TI-IOFU'E, Y I .  C. F1 c Negative 1) 

23 Pressured 
ll Aero-o t i t i s  Media 

- 
I 3 F a i l u r e s  I 

L 

Kozicki ,  3Y. R . ,  F l c  - ou t  a t  5 l b s .  - 0 rt. 3 It - 

Corbin,  J. F. Jr., S l c  - out a t  9 l b s .  - 4 rt 0 It. 

J i l l s o n ,  C. C . ,  S2c - out  a t  9 l b a .  - 1, rt.  0 It. 

Hubert, D. W., S lc  - 1+ rt .  0 I t . , -  l a r g e  ads, 

Ulod ads.  tubes open, cold nodule It. 

enor  ads ,  tubes  cor .  

mod ads. 

t u b e s  crowded olosed 

10 5 g.4 J #, 

- -- 

Three ca3es w i t h  #2 e a r s  

1 : . - ,  
Payton, C. R . ,  F2c - 3 rt 1 It - l a r g e  ads ,  t u b e s  

Fearson, G. / I . ,  liT3c - 3 It 1 r t  - mod ads ,  t u b e s  

Val i ton ,  E. L., S l c  - 4 It. 3 rt - very l a r g e  ads 

covered no cold 

open cnowded 

t u b e s  covered 

O I i e  case  wi th  #2 It. I 

11 I'ressurdd 
10 Aero -o t i t i s  Media 
0 Failures 

'I 
r- - 
I 

Al t ig ,  J. R. ,  S2c - 0 It.  0 rt.  
Adam, P. E. S l c  - ,Y2 It //e rt .  
Barnes, L. A .  J r . ,  MMlc - f f 2  It. #,!+ rt. 
F r i e l i n g ,  E., RT3d - #e It r'f2 rt. 
Klaaler, L. D., EX2c - f f3  It #2 rt. 
L i p ,  W .  E.. , Flc  - #4 It. #3 rt. 
Lynch, G. W. J r . ,  Flc - if3 It #2 rt. 
Thurber,  R. L . ,  S2c - XL It. #L rt.. 

. i -  - _  

I - -  _ _  

1 

._. - -. 
rt. 
It. #? rt.. - I . /  --.  

I IXlrham-L., Slc - #2 It. # 2 - r t .  I 

c 

i 



I l l  Reply 
Refer To:  

UNITED STATES SUBMARINE BASE, 
N E W  LONDON, CONNECTICUT. 

Yerial : 

i 
Dootora D. D, M U ~ A  md Bateman dhcuared the very 

m o r t a n t  and unlverro l ly  negleated otologloal enamination. 

I 

I 

1 

L 

The standarditation of the shple  hearing t e a t 8  and the 
grading of ya thobg ioa l  f l n d i n g ~  aa I, 11, 111, IV according to 
qualifications for varlou~ t y p n  of duty  ahould be adopted. 

In place of Moksan & Botanon@s extra orderly to ocolude 
the ear not tostod, a w k o r  of mixture of tones  a t  60 dooibel.1 
ahould be substituted t o  amer the  not  baing teated. The 
amdidate himrelf CUI be trurtod t o  do this, for i f  tho DPaskar 
i a  hFrOperly applied to the ear ,  the deafnaar i f  F e e a n t  18 e t i l l  
apparent, and tho  patient dl1 ba merit for an rudlogram or fork 
tea t a  by the otolagirt.  

The uao of rtrndmd relected word8 and presentat ion i o  
hiportant. 
by i n d i r i d u d a  d t h  s m e  hlgh tone deafnoss,5 and 6 arc) other 
worde rororaad, eta.  

It 16 well known that  3 and 8 az-61 frequently reversed 

The abl l l ty  to voluntarily L f i t e  the  d d a u  i o  of 
questioruble value  but should be cheoked ad It oftan r w a a l a  other 
Fathological conditiona and l a  inatruct ive  in teaahing indiv iduals  
t o  inf late  the ~ 1 ~ 8 .  

b a r  pathoheioal oonditlons n u l d  bo orerlookod in the  
routine uumination i f  an o t o r o o ~ o  wero uaod similar to the welch 
A 1 l y - n  dhgnoat ia  head d t h  s k g o  lonee and a cloned rpculum t h a t  
allom for easy application o f  poeltire and negative external 
p-esaure over drum and watching d r u m  sction throueh a p t m i h n .  

\ 
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I I 1 

F q o s w ' e  of  t h e  e u t a c h i a n  tuba b'rndon, radium, or X-ray 

rill o ~ t e n  prevent  recurrant o t i t i a  d a  h e n  it is h e  to c x c e m  

lymphoid t i a s u e  about the  pharyngenl o a t l u ~  of  t h e  eustachian tube. 

(1) 

due to barotrauma (aero-o t iha) .  

Itself rrith some of the  problgsu rh5A have been ancountered i n  

Irradiation o f  the Buatachi ln ' iub o f  airman, for Ita r d u e  In re- 

It is par t icu lar ly  valuable for certain caaea of o t i t i s  media 

TNa aomnunicstion rill concern  

* 

2 -  
aurrent otiG8 and deafnesa & other gruups has been e a t a b l l a h e d  by 

1 b  
Croae, Burnam and thair co-rorkara. (2, ' 3 )  

I -  . 
- The known suacept ib i l l ty  of  lymphoid t i a a u b  t o  radiat ion 1 8  the 

b a d 8  f o r  its use i n  t h a  naaqha&px. 

'AB firat odearvbd on 1ppi hodO8~ experlance ha8 ahown thut'rdenold 

t i a e u i  <B q u i t e  a8 SsnSItd<e. "bris ha8 b e 6  conflrsbd by Schmk on 

biop8y Mtarial .  ( 4 )  

t h  produce a p r o f d  affect;" (Eg. 2 )  

ceriters throughout the hpsldrah hare d i r r p p e ~ r a d  and the numbar of 

l ~ h o & e e  a m  greatly rednued.' Y ~ n y  of tho80 r h i c h  r d n  hove 

pfrknotic n u c l e i .  

prodnant . '  'Iheir mdothsllum i a  thiakened and their nalla are hyal in-  

Although thSa auaaeptibllitr 

1 -. 
A 

It fs rdarurhble hor Little radiat ion Is r e q u i r t  

A f t -  one treatment tho gemd 
r )  ' 

I .  

The c a p i ~ ~ l a a  in the i rrad ia ted  t i sauo  are very  
1 

ized. 

control  ~ o p s y .  (pig.  1) n e  mviator fronr-rtton theaa Mopsiea  lare 

Connective t i s s u e  calls are much b r e  p r o d n m t  than In the 

throat ~ f t m  one radium treatmmt 

There I s  conaidenrahle differmar of opinion a8 t o  t h e  a m a t  o f  

- 1  - 



typa of IlUtrrt lon b r e  born plod for Mdon r ~ d  rrdirrn while 80- 

rabiothsrapl~tr have suggrrted that b o p  X - r r g  therapy rhould be an- 

P l O Y d .  









through the hlgh oolumnw o i l i a t o d  apihbrllum oorerFng i t .  

A o t u l l y  tho highly o r g d r o d  o i l l a b o d  o l p t i h e l i m  s l o u g h  a n y  

leaving a fuu uoar o o t o r d  by undiffor.ntiiatod l o r  c u b o i d a l  

o p i ~ h s l i m .  (ng. 7 )  

in the bronohi  and narrl rinuror wlth o h r o n i o  I n f o o t i o n  (8e1nmanor). 

(14) 

thoro l r  1088 p o r r l b i l l b y  o f  ubi f ’mobr  boing produoed in 

Thls l r  rory r1mll.r bo b b  pathology found 
I I . .  

I b  l a  oven mor. rbrikiry In tho a u a t r o h l r n  tuber baaauro 

rpeoimonr by brurhing amy *ho d r l l o r b o  r u p o r f l o i a l  parbr o f  b b  

oillahad *pihhelium. 

IB protoobod from meahanioal lajury. 

Tho bubo i r  go w r u u  and deep that Oho lumen 

\ ’  -.. 
Lymphoid narror ‘are r a m  a 0 0 p C  nrar pharyngeal o r i f i o o  

but’mray oo& anyrbro aloag tho longth of the rustaohian tub.. 

If a ohron io  infoo$ion i r  prorent lymphoid h i r r u o  nay o o c u r  any- 

whoro along iha  mtbr and or& in’ tho middlo ear. Pigurr 6 r h r  

i o &  laboral bo tho irtbsrur. ‘ Tho ooo&ranoi of lymphoid b i s r u s  far 

fropa bh. pharyngeal o r i f l o o  of bhe bubo &or an0 lrondor if ruoh 

t l r r u e  i r  noh present In hho d r m m  rho do no$ rooelve benof lh  fron 

radium in tho nasopharynx. msrphrtio muouur membrana f laps  or  

ruga., ruoh ab r h o m  in F‘lguror 4 L 6  BO may bo r e r p o n r i b l e  lor 

fallure of tho b.*brnh.  

and 80 blook Dhe tube aoobmior;lly. 

% #  

Thoro may bocxmo d m a b o u r  and polypoid 

Mr.banb t i r rue rill nob bo 

nuoh I N 0 o ~ d  by radim nor will polypoid tiam.. 

Tho oomrplotro or p u t d a l  o l l n i o d  rooordm of 80 aiman & have 

bo- trra$od with radon or  ndim - i o  a d l a b l o  for bhlr rbdy. 



1 

Airman uo r u b j o a t d  to  r i o l o n t  ohmger  in proronro and i t  i r  

quiokly qpu’ont  d n r l q  dorront or u o o a t  if t h q  do no8 hrto n o m 1  

lanationlng tobar. That 46 rirrrn rat @f tho 80 with n o a r n n t  u r c  

o t i t i s  from rarlbar aanroa -0  knoun t o  -0 roturnad t o  full  f lyiw 

duty aftor rrdlat ion broat~onb f r  of r l ~ f i o r o c r o .  ‘Lhlr m a r  t t  

In  575 M all tho a a ~ o ~ ,  m r k d  irprotamcmt H. obromob. 

tho mon who rrro lor t  to fo l low up q h v o  .I- ImprarrC 

&me of 

’hro uaror won r o l m t e d  beaaneo thrq hr4 rwurront 8tt.alrr d 

u r o - o t i t l r  &IC& g r a n d 0 4  $ha. 

o id  tiriao in the n s r o p h u p x  h t  In mat of #bar i t  yai  very p r o s  

A fov &ad very l l t t l o  oxaorr lymph- 

1 ~ - t .  Many d i d  not r .oolro  a full  amrro of  troatmont uul 

ooapllaatiw fro torr  In rbditira t a  ututrror omorr -hold t i r r r u  

k.d 

ph~ryn&ltir &loh l n  I t r o l l  nworr l t&tod  roturn to t h e  U. 8 .  md 

thordoro  diroontinuanao o f  tho trutmant. Fourtoon o f  tho 80 dr- 

men reuoirod o n l y  ono trutmont or w r s  l o r t  to follow-up aftor tw. 

~ n l o 8 8  a rsaord o f  1.provarnt war obt8ln.d t h q  woro oonrfdorod un- 

improved. M t h o  66 a u e r  dm roaolvrd tw, or mra trutmrntr  and 

wro f o l l o w d ,  46, ar montfonod aboto,  r o t ~ m o d  to full dntlrr.  

Thlr’reanr that 69$ of thoro proporb roloatob, trratod and f o l l o n d ,  

obtalnod r o l l e f  o f  r p p t o r r .  A l l  ha& boon crounded r q ~ a t o d l y  and 

v o w  f o w  woro urpbatod t o  finlah thoir  tonrr. 

&re l a  a p o r r l b l l i t ~  that the uno af rrdiam m i g h t  haw a p y a h i c  

offout on tho p ~ t l o n t ;  therefor.  i t  war dmldod t o  do a arrtr in  ntmbrr 

o f  controlr  on 8irmon. Dprq aaprallor i d m t i o a l  of th. therqrnt io  







.. L 

u t o s  end 40 rooond, (8.66 rc;. hour) ln o o n t r r s t r i t h  tb b u r  

\ 



rodwo t h o  l q p h o w i o  l n f l l t r n t l o n  of t h o  rabnnao8rl l y r r r  

there. (ng. 6) 

e l l -  



t o  euoh a i d e  k i d  a fan had trrnefsnt parotitis. O n e  woman, 

hypareensitivr t o  rPdiation, r h a d  ~tl srythama bn thm maJs 

rrha,ro the rap pasrad thmu@ tho akia after one treatment. 

Saveral p r a c t i o a  aanaidiraliions a n  i n v o l v d  in thr mlw- 

tion of the b p o  of radlatiatr bo mod. F a r  w e ,  if rod- 



b . 
to  r a n .  I t  l r  probable that both rullun an4 radon Vi11 bo 

available i n  r u l t f i l o  8pplloatorr on A rental brwir f r o r  rarloar 

oommuuial hoaror f o r  t h o r o  uho o h 4  hrro oaoarionil patlontr uho 

groatert hrlp  in 80rh1g mt both patiat m d  oprrator aro proparly 

protwtod . n A  if  radon i r  rued, vi11 holp in tho 1n . t i t rb lo  u t h -  

matior.  If 8 proper typo of  qrpllaator l r  wed and thr d o r a p  l r  

, not krporod r i t h ,  t b l r  form of rsdiothorqy rbould b4 dono thr 

Ifin& p t h o l o g r .  

often pormit t h u  t o  f l y  aoldorbbly rhoroar prrrioarly t h q  had 

h8d muah b i i f 1 a u . l ~ .  

i n u U a t i o n  & t h e  naaophuynx pntr r o l d i n r  brak i n  tho flrlw llno, 

o l r l l i u a r  baak to wrk, .nd ahlldrm brolt t o  rohool. Vhrt I8 mom, 

it forrrtrS1a ah0 d8dna88 *oh drri lapr aooaor or l a t o r  f'rom thlr 

R & r b k q o  of  a i t a t l o  u o o r 8  lymphoid tiamo vi11 

In ad4 l t lon  h p u a t l w  f l y u r  k a k  ln t h o  r i r ,  

: 

' 8 rocnurat rttaukr of o t l t l r  m a ,  *ah IPO l l r o r t  an i n d t a b l b  

r q m l  t o  W u u o t i o n  o f  tho rrutmhlrn tuber. 

- l a  - 
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7 June 1745, Tiiursday 

28 Fressured 
9 Aero-otitis Media 
4 Fa i lu re s :  

R '  L - J. AFpleb!:, h!. C., S l c  - o u t  a t  1, l b s .  ,- #2 rt.  # I ,  It .  
R I L -8 Cole ,  t { .  F . ,  S2c - o u t  a t  It! l b s .  - #3 rt.  #4 It. 

G ~ 8 Head, R. J . ,  S lc  - o u t  a t  4 l b 3 .  - ) /2  rt. #2 It. 
41 c - 3  Z h r i o ,  C .  C., FC2c - o t at 13 lbs. - $4 rt. #4 It. P 

Fassed: ._ ~ 

8 June 1945, Fr iday  

I 
R '  dT S Dlevins,  11. s., M.!lc - hi3 rt. G It. 

a i  &.s Cumtz, L. A . ,  Flc - 0 r t .  #3 It. 
Fadeley, J .  l i . ,  'Flc - ,/2 rt. 0 It. 

-f Holmes, F. J . ,  RT3c - 0 rt. ,44 It. 
(, . *,q S h i r e s ,  E . ,  Flc  - $2 rt. 1;'3 I t .  

1 case #2 rt. ea r  

I 

26 Pressured 
5 Aero-ot i t is  Media 
1 F a i l u r e :  

Lopez, G .  L. ,  IloMh!3c - out a t  5 I b s .  - /#2 rt .  h 2  I t .  

Fassed: 

Goodnmn, J .  R., B!3c - 64 rt. #.+ It. 
C:rinee, E. E . ,  s2c - 84 1%. $4 It. - p e r f o r a t i o n .  
Moyer, C .  G . ,  MolN2c - #l+ 1%. $4 I t .  

+Taylor) J .  C . ,  l~~!ol~Plc - passeci w i L h  no t r o u b l e  a t  
all - h a s  had l o u r  radium treatments - llC;et~ 

'Nurdock, J .  E . ,  sClc - #3 rt. //4 It, 

11 June 1945, Xonday 

16 Pressured 
5 Aero-otitis Afedia 
2 F a i l u r e s :  

B ~ O Y ~ U Z ,  ;Y. L . ,  Flc - out at 8 l b s .  - 0 rt.  
Varrm, R.  L . ,  S2c - o u t  a t  13 l b s .  - /#3 rt. 

Pas sed: 

Conley, J . ,  s l c  - #4 rt. 0 It. 
J a m n ,  H.  F. ,  S lc  - ff3 rt. #4 It. 

1 case  #2 ear  
. _ _  

:.3 It. 
i.3 It. 

c 



c 

L 12  June lYl+5, Tuesdgy 

2 1  F'ressured 

c, b ' a i lu res  

/ 

5; Aem-tjtitiu Media 

I 

I 
1 

I 

Arbron, 'I'. J .  , E'lc - ,?!+ rt.  , / l ,  I t .  - I l l t d t 2 I ' d t L '  ~ J I I L .  

blaliar, J .  EA. , S2c  - , / I ,  rt,. /:L It .  - moderate dd5 .  - 

Mahoney, R. R., S l c  - ,/j r t .  0 It. - IIimleratc adJ.  - 

hiason, fi. 1). , S l c  - $lt r t .  ,/l+ It. - m d e r a t e  acts. - 

Fitnion,  J .  i d . ,  Slc  - !/lt r t .  ;/3 It.  - rlioclerate a d s .  - 

ads.  - t u b a 3  f l a t ,  b l c e d i r g .  

t u b e s  cruwdeti, c h u e d .  

t u b e s  open. 

crowded - t u b e s  c l o s e d .  

crowded, Closed.  
I 

1 case #2 e a r .  

1 

I 

t 

I 

i 

t 

13 June 1945, Vlednesdaz 

23 Fressured 

5 Fa i lu re s :  
9 Aero-otitis Media 

I 
Bean, C .  V., F2c - o u t  a t  5 l b s .  - /ill r t .  ?lib It. - 

R'L, - / f I Ienderson ,  D. S . ,  S l c  - o u t  a t  5 l b s .  - ,'/1 rt. / / l ,  I t .  - 

R'6-/itFaxson, iY. , J . ,  S l c  - out  a t  5 lbu.  - #i, rt .  b I t .  - 

4'; .'> Schwartunan, S . ,  Ihhi lc  - o u t  a t  L l b u .  - / /2  rt.  #l ,  It. 

moderate  ads .  - t u b e s  l ' l a t .  

l a rge  ads.  - t ubes  open,  crowded - It. worIye. 

enormous ads. - t u b e s  covered, c losed.  

S tan4ey ,  R .  V . ,  JW!2c - o u t  a t  6 l b s .  - #I6 r t .  ill, It .  R ' L  /> 
I 

IJau sed: 

' '  L -7 Casey, I:. , Fhlllc - 0 rt .  '91, It. 
Frank, C. F. ,  S l c  - 0 r t , .  ,74 It. 

S m i t h ,  N. V .  , S l c  - I!//+ rt.  23 It. 
I l ~ p p ,  H .  F . ,  IiT2c - ,#3 1.t. $l+ It. 

13 June 1945, Wednesday 
IIL-- 

0 Pressured 
8 Aero-otitis Media 
0 F a i l w e e  

K 
K 

K 

AFFLEBY, M. c .  - slc - 0 It. #4 rt. 
C O R R I N ,  J .  F. J r . -  S l c  - #4 It #3 r t  

HEAD, R. J. - Slc  - #4 It # 2  rt 
JXLSON, C .  C.  - S2c - 0 It f f2 rt 

K 2UMb!O, C. G. - FC2c - #4 It rt 

K COLI:, H .  P. - S ~ C  - 84 It O rt 

KOXICKI, W. R. - Y ~ c  - #2 It 0 rt. 
LOFEZ, C. L. - MobCM3c -#l+ It $4 bt I K 

i' 
1 

I 
i 

Gordon, J . ,  Q42c - #4 rt .  It. 
Johnson, R. L. , h!oVbr% - ,/it rt .  #1 It. 
L,ugi, F. E . ,  S l c  - 0 r t .  ;/4 It. 
Hay, R .  I > , ,  F l c  - b rt. til4 It. 

I S a f f e r t ,  S. J . ,  S l c  - $4 rt.  #k It. 

3 c a s e s  w i t h  #2 eary .  



I 

39 Fressured  
6 Aero-Otit i s  hfedia 
0 Fa i lu re s  

I Fa33 ed: 

I 

c 

I 

t 

L 

i 

I 

Botkin, C .  A . ,  MolRJlc - if3 rt. 0 lt. 
Illadley, J ,  R . ,  S lc  - $2 rt. C, It, 
]?organ, C .  R . ,  SIC - ,?/2 rt. 2 It. 
Muth,  G. I . ,  S2c - #3 rt. #3 It. 

‘Yard, R. B . ,  S l c  - #2 rt. $3 It. 
,:., VanDerwilt, !Y. K . ,  RT3c - $ 1 ~  rt. t 3  It 

--- - 

-__-I__ 

20 June 1945, 7iednesday 

1 2  Tressured 
3 Aero-o t i t i s  hledia 
0 Fa i lu re s  

Campher, B., FC3c - f#4 rt. /I4 It. - moderate ads. - 

Keeling, J .  J . ,  S2c - 4-R Ferf .  - enormous ad3. - 

Smith, Glenn, S l c  - j#4 r t .  #I It. - moderate ads.  - 

tubes covered. ( K )  

tubes  c losed  on r t . - l e f t  open. 

tubes  crowded, open. ( K )  

- _ _  
__ _ -  

XI June 19L5 ,  \flednesday 

Rechecks 

6 Pressured  
6 Aero-o t i t i s  Media 
0 F a i l u r e a  

Bean, C. V. - F2c - #1 r t  #4 It. 
Bmsim, W. L. - F l c  - #2 rt #4 It. 
Henderson, D. S. - Slc - 0 rt #l+ It. 
Paxson, W. J .  - Slc - #3 rt #1 It 
’Naii*en, R. L. - S2c - #4 rt #l+ It. 
R h i t e ,  V. L. - S2c - 0 r t  #1 It. 

-_ _ _  
- .  

* .  
- -  - - - -  - .’ @ 

-. I - _ _  _- - - - _- - 
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-__ 21 June 191t5, Ttiursdriy 

30 Freusured  
5 Aero-Otit is  Yedia 

I 2 Fai l u r e s  

21. Pressured 
I Aero-ot i t is  Media 

2 F s 1 W t : s  

I 

- .- 

Passed: 



I 

I 

i 

I l  
t Jjl 

t 



I 

1 

I 

I 

(JONES, N. ( n )  - "A'2c - ,'f3 I t  0 rt. Very l a r g e  ads ,  
( tubes f l a t  rt open. 

A l l  taken(KOCI1, F.  J / .  - S2c - #I+ It 0 r t .  E!od a d s ,  t u b e s  f l d t  

Ih.. K d l y ( l f ~ : ' f l l O R ~ ~ R ,  J .  11. - RTLc - f'L It //j I-t.  Ilnor d d s ,  
by crowded. 

8 tubes covered. 

covered , crowded. 

( 

( 
(TRIGONE, F. J. - S2c - //4,1€ k.&rt.-  h b r  a d s ,  t u b e s  

253 June 1945, Thursday 

2'7 Preesured 
I 1 2  Aero-otitis Media 

6 Failures 

ANDERSON, W. C. - SC2c - out  a t  U, l b e .  

BRICKER, P. F. - RT3c - out a t  U+ lbs. 

CUTI-IBERTSON, B. - S l c  - out  a t  '7 1 b s .  

#4 rt #4 It. 

0 rt #4 It. 

#k rt #2 It. 

1 #4 It #4 A. 
IIARTMAN, R. A .  - RT2c - ou t  a t  6 l b s .  

NEX, J. - S2c - o u t  a t  7 l b a .  1412 rt #& It. 
'mINGARTNI%, J. K. - F2c - out a t  7 f i a .  

Dr. Kelly- 0 r t  #4 It. 

PASSED: 

CRMAER, R. L. - S l c  - #3 rt ,43 It. 
COLEXAN, A.  D. - F l c  - 0 rt #3 It. 
DIJOSEPH, A .  C. - P2c - #l+ rt  #2 It. 
JOHNSON, V. A. - Bkr3c - 0 r t  f 4  It. 
MUCKELBERG, J. C. - Slc - #3 rt #2 It. . NOBLE, a. J.-Slc- #3 rt #3 It, 

._ - . . . . . - - -____ 

29 June 1945, Friday 

I 

I 

None Presaured 
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i 1 -  
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30 June 1945, Sa turday  

I 

I 

59 Pressured  
20 Aero-otitis LCsdia 
3 F d l u r e e :  

Clawion, R. E., S2c - ou t  a t  4 Iba .  - #4 rt. 12 It - 
enormua ade.  - t u b u s  covered, not aeurl. 

G r i s w a l d ,  R .  C., S2c - o u t  a t  1 2  lbs. - #l rt. if2 It. 
iimatm, D. E.,  S ~ C  - o u t  at 7$ % 3 .  - #2 rt. #I+ It. - 

enorinous ads. - tubes f l a t ,  covered - r i g h t  f r ee .  

Pascled : 

Bardenhagen, A . ,  Slc - #k r t .  #4 It. - moderate ad8. 

B l a h r ,  D. A . ,  W c  - #l+ rt. #4 It, - moderate ada. - 

Boyael, R .  L., S l c  - #4 rt.  #2 It. - Large ads.  

C o o p r ,  F. X,., Slc  - #l+ rt. ill+ It. - moderate ads. - 

G i a r d i n a ,  1. A . ,  UoUId2c - 0 rt. #2 It. - mcderate 

Ingalabe,  S. F . ,  YobEM3c - #3 rt. #3 It. - enornl~us 

K i n g ,  W. G. ,  RAl2c - 194 rt. #I+ It. - emrmous adB. - 

Frof fe r ,  L. O. ,  JU2c - 0 rt. f f 3  It. - l a r g e  ads.  - 

Weedie ,  F. A . ,  W2c - #4 rt. #3 It. - enormous ads.  - 
Vetrano, N. F. ,  Bkr2c - #1 rt. #3 It. - enormous ads. 

- tubes  flat, c losed ,  bleeding.  

tubes  narrcvr , o ~ e n ,  bleedlng.  

around tubea - f l a t ,  closed. 

t ub  ea f l a t ,  b leeding.  

ada .  - tubes open, c l ea r .  

ads. - tubes c losed ,  no bleeding ,  

tubee f la t ,  bleeding.  

tubes closed,  no b l e e d i n g .  

t ubes  covered. 

- tubes  open. 

tubes  covered, rt  open. 
Webster, F. E., RT3c - #3 rt. 0 It. - moclerate ads .  - 

tubes  open. 
lYiegand, J. E., F l c  - #1, rt. #2 It, - very l a r g e  ads.  

- tubes f l a t  - r i g h t  bleeding - l e f t  open. 

1 Warner, R. L . ,  S l c  - #2 rt. #4 It. - enormous ads.  - 

MQiUer, R. W. ,  Flc - #k rt. #3 It. - very  la rge  ads. 
covered. 

3 caees with  #2 ears. 
I 

i 

ii -- 
!j 

1 

SUMMARY FOR JUNE 

Over 150 p a t i e n t s  have canple ted  radium t reatments .  % t o  
d a t e  have been checked back through p res su re  a f t e r  comple- 
t i o n  of radium t rea tmen t s ,  O f  t h e  o t h e r s ,  many have been 
t ransferred-but  many of t h e s e  took pressure without  
developing Aero-Otitis a f t e r  only  t no  or t h r e e  .radium 
treatment a. 

Over 80% of thoae completing treatment p a s  pressure eas i ly .  
Those having t r o u b l e  are being checked by t h e  d e n t i a t  f o r  
dental origin of Aem-Ot i t ie .  

To date over 717 p a t i e n t a  have been t r e a t e d  with radium, 
'\ wit t i  wer 2 l m a d i w n  treatments given. 

(1h - 

L 



I 

Wkm, J. G.,  S l c  - #3 rt. #3 It. - o u t  a t  13 1be. - 
moderate ads. - tube8 flat, crowded. 

Fassed: 

Conway, J., F2c - #A rt. #1 It. - enormous ads. - 
tubes  f l a t ,  r t .  closed.  

Mathison, J. P., F l c  - 0 rt. #3 It. - moderate ads .  - 
pertubal ads. l e f t  - r i g h t  f ree .  

Phelpe, W. C., S l c  - #l+ rb. #4 It. - enormous ads. - 

Fuhle,  G. H., F2c - 0 rt. .if4 It. - eriorrnoua ads. - 

Ri ih i luoma ,  J. E.,  Slc - #4 rt. #4 It, - e n o r m u 8  

tubes c l m e d  - bleedi- both S i d e s .  

tub ea crowded, operr . 
ads. - tubes  eleeed flbt. 

clmed. 
I 3 - d  2 ) x J I l r b -  

I Stone, C . ,  S l c  - 0 rt .  #4 It. - enormous ads. - tubes 

- - .  

I 

4 J u l y  1945, Wednesday 

Recheck8 

I 

Pressured  
Aero-Otit is  Media 

0 Failures 

Passed : 

Banr i ck ,  G. W., CMoMhI - 0 rt. 0 It. 
Bohn, S .  i y . ,  S2c - 0 rt. 0 It. 

j7Carluccl ,  P. R., Flc - 0 rt.  0 It. 

C h r i s t i e ,  L. J., Plc  - 0 rt. 0 It. 
C l a r k ,  J. C. ,  SM2c - 0 rt. 0 It. 
Cornel ison,  G., F l c  - 0 rt. 0 It. 
Cruzan, E. M., PNdlc - 0 rt. 0 It. 
G l g l i o t t i ,  B. J . ,  Plc - 0 rt. 0 It. 
Hamnett, J .  E. ,  F2c - 0 rt. 0 It. 
Hefner, R. D.,  RMlc - 0 rt. 0 It. 
Jenell ,  S .  E., SM2c - #2 rt. 0 It. 
Johmon,  N. C.,  F l c  - 0 rt .  0 It. 
Moore, R. C., Slc - 0 rt. 0 It. 
Munk, I;. A . ,  Plc - 0 rt. 0 It. 
Rames, N. G., MoWc - #1 rt. #2 It. 
Reed, H. M., Flc - 0 rt. 0 It. 
Slack, W. J . ,  F2c - 0 rt. 1 4  It. 
Z h e r ,  B. R . ,  F2c - 0 rt. 0 It. 

Gp 5\C;jChrietian,  R. M,, MM2c - 0 rt. 0 It. 
I 

1 

I 1 



6 July 1945, Friday 

23 Pressured 
5 Aero-ot i t is  Media 
2 Failures:  

Goodman, J. T., S2c - o u t  a t  5 lbs. - #3 rt.  0 It. 
Wheeler, A .  A , ,  S2c - o u t  a t  5 l b s .  - #4 rt. #3 It. 

I 

Passed; 

Ebben, J. J., cbl2c - 0 13. #3 It. - l a r g e  ads.  - 
tubes narrow, open - ads. rmoved twice, 

Noreadeth, F. M., YoldMlc - #3 rt, #3 It. - small 
ads. - tubes crmded.  

R i e h l ,  B. H . ,  S2c - #4 rt. 0 It. - s r n a l l  ads. - 
t u b e s  crowded. 

6 Ju ly  1945, Friday 

Rechecks 
-. . . 

8 Rechecked 
5 Aem-Otitis Me& 
2 Failures: 

.( 1 Clawson, R.  E . ,  S2c - out a t  9 I b s .  - #4 rt. #2 It. 
Nee, J. ,  S2c - out  at 9 lbs. - #4 rt. #4 It. - 

enormous ads. - tubes covered, c losed.  

Paesed: 

Anderson, W. C . ,  SC2c - #3 rt. #2 It. 
bicker, P. F., RT3c - 0 rt. 0 It. 
Cu thbe r t sm,  B., SClc - #4 rt. #h It. - per fo ra t ed  
Griswald, R. C.,  S2c - 0 rt. 0 It, --c Ql 
Hanaen, V. G., S l c  - 0 rt. 0 It. __ Q 

H a r h n ,  R, A . ,  W c  - #2 rt.  #4 It. 

9 July 1945, Monday 

None Pressured 

. .  . .  . 

. .- . . . - ._ . . . . 
t 
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1 

I 

1 
1 
i 
I 
b 

I 

I 

i 
I 
1 I 

I 

10 July 1945, Tuesdax 

14 Pressurad 
4 Aero-ot i t is  Aledla 
1 F a i l u r e  

K . .  .SCHGFEREI"EZ , RR. - out a t  11 Ib3. - #2 rt $4 It. 

FASSED: 

K...CHRISTYNSEN, R .  E. - llot.lM2c - $3 rt 0 It. 

K...HALI,, C. D. - FC2c - 14 rt /*1 It 

K.,.ZI;;TJKE, N. G. - S l c  - #3 rt #4 It 

I 
I 

an3 ads t u b e s  covered 

v e r y  l a r g e  ads ,  tubes covered 

l a r g e  ads tubes crowded 

large ads tubes crowded 
- . - -. ._ ._ . I-. - 

- _  r--- -- -~ i 11 J u l y  1945, Wednesday 

20 Fressured  
7 Aero-o t i t i s  Media 
0 F a i l u r e s  

Recheck:!VIEIN, J .  G. - S l c  #4 rt #4 It. 
mod ads,  tubes crowded - bleeding 

P 4 S S ED : 

BEFtrJAANJ H .  E. - Cbl2c - 13 r t  0 It 
large ads ,  tubes crowded 

GROVE, E. S .  - S l c  - /fl+ rt 0 It 
small ads ,  tubus crowded 

SCIII,!ARJE, R. J .  - Flc  - #4 rt /f2 It 
mod ads, tubcs  f l a t  

3 cases  of  #2 ear3 

12 July 1945, Thursday I 
24 pressured  
10 Awe-Otitis Media 
4 Fa i lu re s  

( HOLCOMBE, E. D. - S l c  - ou t  a t  11 I b s .  #L r t  #4 It. 
All ( mod ads - tubes crowded, c losed ,  b leeding  

taken ( JOHNSON, J .  D. - F l c  - ou t  a t  11 l b s  #l+ It lfl r t  

Dr. 
Kel ly  ( mod ads, tubes  crowded 

large ads - tubes crowded - r t  open by ( 
( RAGONE, V .  N. - Flc  - out  a t  42 l b s .  11 rt #4 It. 

(SNYDER, J .  F. - S l c  - out  a t  11 l b s .  #I rt #3 It. 
( mod ads - tubes  crowded 

! PASSED: 

! CHMLBERS, C. C.- F2c - #4 r t  #3 It. 

JOYCE, C. P. - SIC - #3 rt #2 It. 
large ads  tubes  crowded 

small ads  tubes  open 

very large ads ,  t ubes  covered open 

mod ads t u b e s  crowded shu t  

LOUCHAIN, M. R. - F2c - #3 It 0 I% 
I 

4 FOTTER, T. I,. - wc - #4 r t  #2 It. 

2 cases w i t h  #2 ears. 

I 



I 
I 

! 1 2  J u l y  1945, Thursday 
I 

I 

\ 

4 Aero-o t i t i s  Media 

ATCHISON, C. E. - QM1c - /#1 rt 0 It 
G A G S ,  Id. - s 2 c  - /#3 rt 8 It .- d l  

ONODY, F. J .  - F l c  - f4  rt 0 It 
SEUFERT, Y. E. - F l c  - 0 r t  #4 It. 

PASSED: 

BARLOlV, V. D. 
BARNES, J. S. 
BAUMAN, M. R .  
BURGER, F. R .  

HOFFMAN, F. S. 
MOCOCK, R. E. 
NISWENDER, D. E. 
ORKOND, R. L. 
R I C H A R B ,  iV. T. 
ROBB, T. A .  
TOBER, L. E. Sr.  
WACHOB, C .  D. J r .  
W;rUXry?sG. J. D. Jr. 
ZILLNER, F. 

GILMORli, Y. H. 

13 Ju ly  1945, Fr iday 

16 Prevsured 
3 Aero-ot i t is  b!edia 
0 F a i l u r e s  

LUONTAGNE, L. A .  - SM2c - #4 rt #4 It - 

PAUL, J .  A .  - SClc - #4 rt 0 It. Had trouble i n  
l a r g e  ads tubes  f l a t  

P e a r l  Harbor - mod ads ,  tubes crowded b leeding  
n i g h t  

NELSON, C. E. - Flc  - #4 rt #4 It - 
mod ada tubes covered op::n 

10 FhM Pressured  
4 Aero-o t i t i s  Media 
1 Failure 

JOHNSON, S. D. - FhMlc - #4 r t  C It 
b' ' m o r  ads  - p r o j e c t  - tubes h o t  seen - b l e e d i n g  

,,I3 

e: ' 
FALCON4 J. - Fhh42c - #l+ r t  #A It. e', b o r  ads tubes  c losed  

Enor  ads tubes  c losed  

Small ads tubee crowded open 

1,' SYLVESTN, M. T. - FhMlc - 14 rt #3 r t  

SNFLGROVE, F. T. - Fhldlr: - #3 It ff3 rt 

R E C H E X K F  fi ! 
BURRETT, L. R. - Ylc - 0 rt 0 It. Radium recheck- 

Fressured  t o  50 l b a .  

I 

t 
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16 July 1945, Monday 

None Fressured 

17 July 1945, Tuesday 

None Frzssured 



18 July 1945, Wedneeday 

i 
' I  

, 

1 

29 Pressured wi th  music, 50 l b e  10 minutes 
8 Aero-Otit iS Media 
0 Fa i lurea  

Welch, J. A .  - S2c - 1 2  It 0 r t  

Cerr i t son ,  C. P. - QN1c - #l+ l t  #1 rt - Mod 
ads - It tubes c losed  d th nodules 

S t r i ck land ,  W. F. - S2c - $2 It 0 rt 
Sheie, J. H .  - S2c - #3 r t  #3 It - very  kids- t u b e s  
. crowded 
Moore, E. F. - RT2c - #4 r t  0 It. R f g l i t  open, 

Mocerino, N. J. - S l c  - #3 rt 0 It - enor a d s ,  

Kerbel, J. M. - Slc  - #3 rt /#I. It - s l i t  l i k e  - 

v.1 Raymond, R. - S2c =.//Ut 0 r t  

l e f t  c losed  - small. hde 

tubes covered 

enor ads - tubes  covered 

19 July 1945, Thursday 

16 P r e s s u r e d ,  50 l b s  i n  54 minutos w i t h  mus ic  
f+ Aero-o t i t i s  Media 
0 F a i l u r e s  

E. D. - S l c  - o u t  at 6 lbrl //4 rt #!+ It 
K-Nee, J. - S2c - ou t  a t  4 l b s  - #3 rt k3 It 

Y 
PASSED: 

V. M .  - Flc - 0 r t  #3 It 
K-Johnson, J. D. - Flc  - 0 r t  #3 It 
K-Snyder, J .  P. - SIC - 0 rt #2 It 

Leary, J .  E. - EM2c - #4 rt #4 It mod ads tube8 
c losed  

olosad 

cloaed 

( 1 i o h n 1 ~ ,  A ,  ,I, - R T ? ~  - # I ,  rt  / \  1 t mod M I #  tulw 

Stohler, A. P,  - 920 - #2 r t  i 3  It mod rda tubea 
I 

i 

22 P r e s s u r e d ,  50 l b s  i n  10 minutea with music 
6 Aero-Otitis Media 
0 F a i l u r e s  

Otto,  J .  G. - Flc - #I+ rt #4 It - mod ads ,  tubes 
covered 

Hudspeth, G. D. - S l c  - #2 r t  0 It - t ubes  opened 
small ads 

Ilramblett ,  R .  E. - Slc  - /fl, rt #f+ It - Enor.*ads 
tubes covered, bleeding 

Dickson, L. E. - F2c - #4 It 0 rt - Large a d s  
t ubes  f l a t  bleeding l z f t  - rt opened 

Middleton, C, F. - S2c - $4 rt  0 It - mod a d s  
bleeding rt,  It o p e n a j  tubes crowded 

B e l l i l e ,  C. L.  - F2c - #4 rL 0 It - enor  ads ,  tubes  
covered 'and cl nqed 





y .  

- i  e 

oar whioh probably acaluded t h e  W ~ a h i r n  tub., 



Uouthgsattsnded and rp.eohos glronr 

(1) (h U. January 1945, Cap- Shilling and Lt .  (j.13.) 
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U . S . A R M Y  A I R  F O R C E S  



I '  

. .  

i :  ' I  
i 
' I  

Fig .  1, Lyrnphoid t i s s u e  from tho s n l p i n ~ o - p t ~ a r y n & o e l  f o l d  of a punt 
avicitor tAkan one month a f t e r  t r e a t r w n t  i t h  50 mg. h r s .  
exposure t o  rudium i n  a plfitiniun c a p s u l e  n i t t i  a 0.5 IWI w r i l l .  
Siopsy t a k e n  approximately 1 cm. f r o m  Bite of' the  c e p s u l e .  
Note absence of  germinal centera and ~wcunl.nenoe of e n d o t h e l i u m  
of c a p l l l a r i e a .  Uag. x 5 0 0 D  - 

- Flg .  2 ,  Lgrmphoid tiseue from por t ion  of  salpingo-pharyngeal fold - 
corresponding t o  t h a t  a h o m  i n  rig. 1, before t r e a t n c n t .  
Note germinal oenter  and re lat ive  insignificance of  capillariee r 

and connect ive t i a a u e  ae compared t o  Plguro 1. Ibg. x500. 

_ .  

Fig. 3 ,  Euatachicin tuba and adjacent naeophnrynx of an d n n n n  who had 
r ecu r ren t  nasopharyncitle but never olinical aam-ot i t i e .  Kote 
adenoids  A n d  lyrnphold t i e e u e  on the torus t u b n r i u s  ( a r m n ) .  If 
t h e  s h o u l d  grow m y  mors they would i n t e r f e r e  w i t h  the func t ion  
of  t h e  tube. b b g ,  f l  U .  3, Amy / ludicel  l ' u e m  Heg, bo ,  82362. 

- 

-- F i g .  4, Euatachian t u b e  of nixman shown in F i g .  3, near the  isttunue. 
t'ote low grade s n l p i n ~ l t l s  m n l f e a t e d  by round cell, i n f i l - t t + n  

ruc,uo) also exudat ion i n t o  t h e  lumen. 
ltueeum Nag. No. 82613. 

h s t a c h i a n  ~ ~ p i n i i t i e  neclr the'middle of  R t&e, ' Vote bsc i rmlng  
l y n p h  f o l l i c l e  format ion  (armns) ar?d hyperac t ive  ~ l n n d s  '(G) !lag. x25, 

and t i y a l i n l z a t i o r i  of the subrriucoaa (moet mnrkdd f n  one of t h e  ' - _  
Etago x/,O U. S .  Army b'edical 

,-- 
i * \  . . .. 

2 1 3  

-1 '- 3 ' '*' 
' --' i , 

'Fig. 5 ,  

t 'ig. 8, 

t 

I{igh power of lyrphoid mise a h o m  i n  Y i p r e  0, 8 h m i n f !  how 
hiEli  columrrar c i l l l a t o d  ep i tho l ium sloughs 8way on the s u r f a c e .  i 
T h i d  is 8 ) l i l i u r  t o  the  p a t h o l o w  found i n  lun  grade s i n u s i t i s  and 
b ron J i  i t i e'& 

' ,+ >>'. 1. I 

Sec t ion  of t h e  e u s t m h i n n  tube a t  30 dofire0 nngle  t o  t h e  
hor ixontu l .  
t o  t h e  isthfius. 
U. 3. ~ r n i y  ! ! d i c d  t'uaouru f l q D  )io. 82360. 

Note inverted ttSn s h p e  And lymphoid m e 8  lnteral 
T h e m  are v e r y  rare i n  t h i 8  p a i t i o n .  Vag. xl0, 

I - - 
c 

. ~ _  _ .  

, . . . . _. . 

. . .. 

1 1 1 - -  - 

. . .. _ _  . - 
-c 
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None I ' ressured 

25 July 1945, Wednesdag 

13 Pressured-50 l b s  i n  11 minutes with music 
5 Aero-Otitis Media 
4 Fa i luees  

- .  

5 
DALY,  G .  12. - CC2c - o u t  a t  9 l b s  - #O rt-#@ft 

l a r g e  ads - tubes crowded - narrow - cold 
ROSS, D. W. - S l c  - out a t  6 l b s  - f / l b  rt ,44 It .  

very l a r g e  ads - tubes  f l a t  - c losed  - bleeding 
W I L A N D ,  A .  L. - TAf2d - o u t  a t  32 l b s  - #1 r t  ,?1+ It 

mod ad3 - t u b e s  crowded 
ZERBY, G. A .  - RT2c - out  a t  b lbs - / / I ,  rt 0 It 

_ _ _  - 

, 

p d  - - ,  qzvery l a r g e  a d s ,  tubes covered - r t  bube c losed  

PASSED: 

CROE,ER, J .  N. - Y2c - rfr4 r-t #3 It - l a rge  i r r e g .  ads ,  ' 
with nasopharyngeal Bursa - rt t u b e  crowded - It.  f rbe  

25 J u l y  1945, Wednesday 

5 rechecks - 3 ' 0 s  I/Nscc;c. c' * , 
l+ Aero-Otitis Media 
Q F a i l u r e s  

. - .  

CLAWSON, R. E. - S2c - ,fJ rt 0 It 
GOODMAN, J .  T. - .S2c - 0 r t  0 It 
HOLCOVJ3E, E. D. - S l c  - #4 rt $4 It 
SCHESREEJTkR, R .  R. - Slc - //1 rt #4 It 
VlHEEUB, A .  A .  - S2c - //3 rt $1 It - small c e n t r a l  Fer- 

. 

€ora t ion .  

- - . 

26 Ju ly  1945, Thursday 

None Pressured 

c 



-- - - - - - - ~. - - 

78 July 19115, S a t u r d a y  

None F r z s s u r e d  

I 



-- 
-'- I 

I 
Subjec t  : Minutes of t h e  Committee on Medical Problems 

o f  C i v i l  Aviation. 

1. I n  ag reemat  with the Bri t ish,according to D. D. Dickson and Bateman 
the  whispered voice  t e s t  is t h e  bes t  we have f o r  t he  purpose though i t  
v a r i e s  g r a a t l y  depending who and how a b i n i s t e r e d .  Whisp red  voice  t e a t  
w i t h  masking,conducted in a l a r g e  room-not sound proof and dtt1 reasonable  
precaut ions  should g ive  adequate screening  f o r  m u t i n e  examinations.  
d i screpancies  should then  b e  checked by a u d i o m t e r .  
s tandard ized  recordings f o r  source o f  whispered voice,  t h e  sound Froof 
box over e a r  examined o r  back-ground n o i s e  record ings  f o r  checl.ing hear ing.  

2. The sound conference he ld  a t  Meaical Research Department, Submarine 
Ea e NGW London, Connecticut,  U June 1945 discussed  this problem 
a.nf%?paper publ ished in Navy Uedical B u l l e t i n ,  ' January 1945 , by S h i l l i n g ,  
Eve$ley and Harris. 

All 
Other  n i c e t i e s  may be 

H. 1. HAII,I.i3 
L t .  ( j g )  (?(CI(S) usm 

i 

I 

I 

I 



30 J u l y  1945, Monday 

None Prcssured. 

very  l a r g e  ads tubes crowded flat 

l a r g e  ada t ubes  crowded bleeding l e f t  

. .  

d STIMITS, C. F. - S l c  - o u t  a t  11 l b s  - #4 It 0 rt - -  

- -. . 
Fassed: . 

1 5  Fressured i n  9 minutds, 50 Ibs no music 
3 Aero-otitis Media - 
2 Fa i lu re s  

\ 

$ , I  CAJGP, G. J. - TM2c - o u t  a t  21  1b3 - $4 rt #l It.  

#4 It - Encr a d s  - tubds  cov. bleeding.  

21- Enar ads  - tubes cov. not s e a ,  
fIUdARD, R .  H. - Flc - out  a t  U, l b s  - rupturdd J4 rt 

P " g c  

Fassed: 

CAM', C. J.  - Tk42c - #3 rt 0 I t ' -  .s inr l l  ads - t ubes  
covered w i t h  niucous. 

- - - - - - - - - -  - - -  
15 Pressured i n  11100 no music 6 Aercl-Otitis Media - 
3 F a i l u r e s  

D A M A N ,  G. H. - RT2c - out  a t  4 l b s  - #l+ r t  if4 It 

HOREHLER, R. G. - Ylc- out a t  6 l b a  - #4 r t  #3 It 

BOS'dICL, R .  D. +t Slc - out  a t  6 l b s  - #l rt 0 It 

l a r g e  ads - t ubes  crowded f l a t  

small ads  - tubes  crowded open 

l a r g e  ads  - both tubes  open - c l e a r  

Pas a ed : 

WILSON, T .  J. - S l c  - #f+ r t  #4 It - vzry l a r g e  ads  

!.VILSON, L. A.  - S l c  - #3 It - very  l a r g e  ads  - tube8 

BEF!CH, V. Y. - 32c - 0 r t  ,443 It - mod ads tubes  

tubes cov. - bleeding  

nrmcmmi crowded c losed  

crowded open 
, i ,. 



i 
! 
!.- 
I 

i: I 
i 
!- 

I 
! 

j 

i . .- 

8 Rechecks (w 50 l b s  i n  U minutes  w i t h  music 
8 Aero-otitis h?edia 
2 F a i l u r e s  

ZEPJ3Y, G.  ,I.. - RT2c - o u t  a t  8 lbs #4 rt C It 
FFRKINS, r.  J. - S2c - o u t  a t  5 l b s  - $5 rt ,I4 It 

;VILAND, A .  L. - W2c - 0 r t  43 It (c 

MLY, G. E. - FC2c - 0 rt d3 It 
I 
1 BROYIN, E. C. - Y2c - 2 rt $2 It 

I 

I 
I 

I ROSS, E. W. - SIC - #1 I% It 
R03S1, J. L. - SlC - #3 rt $2 It 
W%!,EE,R, K. L. J r .  - S l c  - //3 rt #3 It 

-- 1 

,I 

I -- 

r 
I 

t - .  

p___i--I__ __I - -- - 
2 Au@s't--l94 5,- Thursday- . 

20 rressured - 50 b l s  in 8 ndnutes  no music - 2 Aero-otitis lledia 
1 Failures 

HURLEY,  D. B. - S2c - o u t  a t  9 l b s  - #3 r t  i/3 It 

RUSSO, C,. J .  - Flc - #3 r t  #3 lt - mod ads t u b e s  

Very large ads - tubes crowded flat, 
W,H<-H 

crowded - open. * 

- . -__-- --  . t 

_. -. . . .- . . . . . , . . . 

* .  . 

- -  . . 
- .  

. . .  . .  



I 4 A e r o - o t i t i s  Media 
0 F a i l u r e s  

RACS, CI. F. - F l c  - It 0 r t  - very l a r g e  ads - 
LO KFART, R. 9. - CdA3c - d4 r t  #4 It - vary l a r e e  

e l 0 f f f  ads  - f i l l s  tubes  
DICK,  R ,  L. - Flc - :'/3. rt t:4 It - enor ads - tubes 

covered, 
GI/BjON, W .  H. - F l c  - #4 rt 84 It - sma l l  ads  - mod 

tubes  cov - r t  oren 

01 ' p 3 ?  in tubes .  

11 Pressured  50 lbs i n  €!& minutes no music - 3 Aero-Oti t is  Media 
0 F a i l u r e s  

HARGROB3, C .  E. - S l c  - #4 It ,r"3 rt - enor ads - 
t u b e s  covered - bleeding. 

EVANS, R.  I!. - M 2 c  - #4 It $3 r t  - mod ads - tubes  
crowded - c lose  

l.!CGURl!, R.  C .  - SIC - i/l+ It $+ rt - limd ads  - t ubes  
crowded - c l o s e  

RECHECKS a f t e r  radium treatments-- . 
\ 

pressured  25 l b s  i n  4 minutes no music - 4 Aero-o t i t i s  Kedia 
0 F a i l u r e s  

THOMAS, I - SthIlc - fft2 r t  0 It 
SCHMIWP, 0. A .  - FhN2c - 0 r t  /#3 It 

1 +?I 1.L f Y 3 i  c & , c .  1.  - 0-L.L 

FASSED: 

SNYDER, L. C. - F l c  - 0 r t  0 It e 3 9  
O rt "Qb"lt :#a& t o t ?  

? - & f  

6- 

FJNLEY, D. R. - RNlC - 
SCHROEDER, J. !L - E'lc - 0 r t  
HAWKINS, "I. C. - SLC - O r t O I t  - W 
FE?.iRITG, ! E .  11. - MollD.41~ - 0 rt C It 
RALSTON, R .  A.  - S l c  - 0 r t  0 It - 
J!BJJIGAN, C. B. - Mof32c - 0 rt 0 It 
FISHU), M. E. - SClc - 0 rt b It 
OOVIMEX, ',Y. H. - S2c - 0 rt 0 It 
SULLIVAN, R. !d. - Slc - 0 rt 0 It 
STILEIAMD, F. C .  - Flc  - 0 rt 0 It f W k-L 4 , 

__ . - -  .. .- . . . . . . . . . .  . .  . - - . . * .. 
t I 

. .  . . . . .  . . .  .. . .  

. .  . . . .  

. .  
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- ~ _---- 
JULY REPORT I 

Train ing  tank i s  i n  overhaul.  Only 288 cases  checked through 
preprsure. 
media. 
media. 
January. 
&etachian tube  blockage. 

Of these  19 f a i l e d  pressure and 84 developed ae ro  o t i t i s  
That is &% f a i l e d  pressure but 29% developed a e r o - o t i t i s  
This high percentage of ae ro -o t i t i s  i s  same as t h a t  i n  

This Sr ings up t h e  problem of a l l e r g y  AS a f a c t o r  i n  

Cases t r e a t e d  w i t h  radium t h i a  month 171. Cases t h a t  have 
completed radium therapy and rechecked through pressure  49, of 
whiah mven (7)  developed mild aero  o t i t i s .  

During Ju ly  t h e  e f f e c t s  of muelc on those t ak ing  pressure is 
being atudied. Results t o  date:-  

. Number pressures  
Caaea Aero o t i t i s  

- $ Aero o t i t i s  
* Preasure f a i l u r e s  

Without Music With Music 

29% 27.7% 
846 6/7% 

164 126 
48 35 

These are too  few t o  dran conclusion and t h e  i nves t iga t ion  is Y continuing. 

The use of a nose ; l i p  t o  enable d i v e  bombers p f lo t r - , t o  equal ize  
pressure i n  middle ear during t h e  10 t o  15 8 e s .  d ive  i s  being inves t i -  
gated . 
. .  I 

6 August 1945, Monday 

1’7 Fressured t o  50 lbs i n  10 nunutes NO music 
4 Aero-otitis Media 
1 F a i l u r e  

DAVID, Robert - Slc  - out 6 l b s  - #3 r t  #3 It - mor 
ads - tubes oovered - closed 

Passed: 

ASPINWALT., A .  J. - Slc  0 1-1; #4 It - &or ads - 

SHERMAN, H. - S l c  .- #4 r t  #1 It - Very l a r g e  ads - 

lNILLINCS, ‘rv. H. - S2c - 83 It 0 r t  - mod ads,  tubes 

tubes crowded. 

tubes crowded. 

* wide open - c l e a r  - no 4. 



7 Aucust 1945, Tucsdny 0FFICF:RS 

23 Fressured - 5 U  l b s  i n  7 minutcs NO nus i c  
4 Aero-o t i t i s  IiIedia 
3 Fa i lues  

SClRlLZ, C. J. ,  %s. - out  a t  5 l b s  - f 3  rt 2 It 
Sm. ads  - t ubes  crowded. 

t r o u b l e  with a l t .  chamber - mod a d s  - t ubes  
crowded and r e d  - so re .  

FRAE!CJS, S. - Ens. - o u t  a t  5 l b s  - 0 r t  #3 It 
Trouble i n  a l t .  chamber, very l a r g e  ads  - 
tubes c l o s e d  - red.  

HASFLTOM, F. R .  - Ens. - out  a t  5 Ibs  - #3 rt 0 It 

Fassed: 

H!.UF'T, J. !tf. - Ens. USN - #2 rt 0 It 

One case  wi th  #2 rt ear .  

23 Fre-Selected O f f i c e r s  Fressured--50 l b s  i n  14 minutes 
WITH music 

3 Aero-ot i t is  hfedi a 
1 F a i l u r e  

Davis, J.  A. - Ens. - o u t  a t  11 l b s  - ,,if4 rt $4 It. 
Very l a r g e  ads- tubes cov. bleeding. no co ld  

Fas sed: 

B u r k i ,  A .  A .  - FAS. #2 It 
Carlson, A. C. - Ens. 24 rt #l It - sma l l  ads .  t u b e s  

so re ,  bleeding r i g h t .  
i t  i t  4t % % u 

1 I n s t r u c t o r :  

Young, J. T. - CMo!:!hl - 0 r t  #4 It - o u t  at, 23 l b s  
vc ry  l a r g e  ads ,  rt crowded open - It sore  closed.  

8 A u p s t  1945, \Yednesday 

23 h e - S e l e c t e d  O f i i c e r s  Fressured  - 5@ l b s  i n  5 minutes 
NO music 

5 Aero-o t i t i s  Media 
2 F a i l u r e s  

- 

Mozina, A .  L. - Ens. - out 6 lbs - i/3 r t  /I4 It 

Schr i cke r ,  0 ,  - Ens. - o u t  6 Ibs - #1 rt  #l+ It 
l a r g e  ads - t ubes  crowded, It c losed .  

sm ads - nodules i n  both tubes .  more on l e f t .  

Three c a s e s  with #2 ears. 

--_ _ _  . - - _ _  - -  - _-_ 
E August 1945, Vlednesday_ 

20 f re -Se lec ted  O f f i c e r s  pressured  20 l b s  i n  4 minutes 
NO music 

1 Aero-otitis M e d a  
0 F a i l u r e s  

Haupt, J. ';i. * Eru. - USN - #3 rt - l a r g e  ads - t u b e s  

-. .. .. 

I 

c 

I 
t 

t 
I 

t 
I 



. - -. - - - - . -. -__- __ ! - ,------- 
I 9 August 1945, Thursday 

23 Pressured  (Fre-Selected O f f i c e r s )  50 l b s  i n  9 u inutea-  
NO music 1 

I 6 Aero-Oiti ts  Media 
1 F a i l u r e  

''khompson, R. D. - Jim. - ou t  13 l b s  - ,Y4 r t  ,#l It 
very l a r e e  ads tubes crowded. 

__-- - - - -  

Fassed: 

\ I a e n n e l l y ,  C. Yi. - Ens. - ,/3& $1 It - l a rge  ads, 

Alil ler,  C. R. * Ens. - #l rt $4 It. - l a r g e  ads  - 
Snfder, B, L. - h s .  - '73 rt 42 It - mod ads.  
i V a m t h ,  L5. C. - FAS. - ,f3 rt 23 It - small ads, 

Woods, C .  E. - Ens. - #3 rt 0 It - small ads - t u b e s  

r o s t  wal l  - tubes  crowded. P 
L'' small tubes - blocked. 

tubes open 

f l a t  

9 A u e s t  191t5, Thursday 

19 h e - S e l e c t e d  Off icers  r r e s su red  - 20 l b s  i n  2 minutes 
1 Aero-o t i t i s  Media 
0 Fa i lures .  

Johnson, J .  R. - lhs - .83 r t  0 It - vLry  l a r g e  red 
ads - tubes  cov. open. 

I 24 I ' ressured Fre-Selected Officers - 50 lbs i n  7 minutes 
1 'YT'I'iI rnusic 

4 Aero-o t i t i s  lriedia 
1 F a i l u r e  

A .  - Ens. - ou t  a t  6 l b s  - #4 It 0 r t  
mod ads - tubes  crowded noclules - hod t r u u b l e \  
a t  Jacksonvi l le .  

Passed: 

R. C. - Ens. USN - p e r f o r a t i o n  #4 r t  - $4 It '' rarsoi:A amt a d s ,  tubes  crowded - c losed-trouble 
a t  Jacksonv i l l e  

no trehtrnent.  
P i l l e n ,  D. F. - Ens- #3 rt 0 It - sm ads tubes  open 

Savage, S. - iths. - r t  0 It 

- 

-. ,--____I_ ~ __-_- . - - I  -- 9 August 1945, Thursday 

__ 22 Fre-Selected O f f i c e r s  pressured 20 I b s  i n  3 minutes  
3 Aero-otitis Media 
0 Failures. 

Norr i s ,  N.B.-&ns. - YB rt - sm a d s  tubes  flat 

Carlson 
e,\Bu'ki, A.A.-Zns. - #4 rt yl+ It - l a r g e  a d s  t u b e s  c losed  

L, if3 rt - (Had t r o u b l e )  
1 9): Q 4 &  

! 



10 Au,pst I?.!+!>, Friday 

Ur Fressured  - no mus ic  - 50 l b s  i n  9 minu tes  
2 I\ero-Otiti s Imiedia 
0 F a i l u r e s  

Sloss,  S l c  - (12 It 0 r t  

One o the r  case  with #2 ears. 

....... . . . .  - .- ..... -. ..... - ... __ -. -__._-___ . -...~--.--- . 

10 August 1945, Fr iday  

2 Rechekcs - 50 l b s  i n  9 minutes NO music 
2 Aero-o t i t i s  Media 
2 F a i l u r e s  

Damman, G. H .  -R1'2c - o u t  '7 l b s  ;?4 r t  #2 It 
Perkins ,  F. J.  - Y2c - SUB :6 l b ?  - if4 trt $h It 

-__- c- - - ---.--- .... -- . - . -. - -e-, 
-- 10 August -. 1945, Fr iday  

I,!+ Fressured - 50 l b s  i n  12 minutes w i t h  nus ic  
3 Aero-o t i t i s  Meilia 
2 Failures 

O'Donnell, .I/. R. - S l c  - ou t  8 lbs - :4 r t  ,rC4 It 
ve ry  l a r g e  a d s  - tubes  covered - c losed  

Anderson, R. R. - F2c - out  a t  8 l b s  - 0 r t  ,7l+ It 
Enor ads - tubes  crowded - bleeding 

Kramer, J. B. - F2c - #4 r t  #4 It - Enor ads tubes 
c losed  - nodules. 

.--- _-.. - -. - -  ___- __ 
10 August 1945, Fr iday  

6 Rechecks - 50 l b s  i n  1 2  minutes w i d )  music 
6 Aero-o t i t i s  Media 
3 F a i l u r e s  

0 
e",.*Hurley, D. B. - S2c - o u t  5 lbs - ,f3 Ot #3 It 

Camp, G. J .  - TM2c- ou t  8 l b s  - $4 rt  0 It 
Boswell, R.D.- 31c - out  20 l b s  - 0 rt #4 It 

P I  k Fassed: 

Kei th ley ,  C.G. - FC2c - 13 rt 0 It 
S t i m i t s ,  C. F. - Slc  - ,f4 rt 0 It 
Horchler, R.G.-Ylc - 0 r t  #3 It. . 

. -- - -  
... 

.-.*- --. .---___.- 

22 Off icers  Fressured  XI l b s  i n  1 minu . . . . . .  

bilarmath, M.C. - X n s .  #4 rt if4 It 
Woods, C.E. - Ens.  - #l+ rt  0 It 

...... ~- -. 

. - .  il . . . . . . . . . . . .  - .  

I 

- - ......... - * . . . . . . . . . .  

I 

I 

t 

I 

I 





. . .  

4 August 1945, Tuesday 

23 Pressured to 50 lba  I n  6 minutes  w i t h  music 
7 Aero-Otitiu Media 
3 Failure8 

Kelly-Rouehak, G. P .  - S2c - o u t  6 lbs - 1 r t  ti3 It. 

-Anderson, E. W .  - F2c - out 6 Iba - #3 rt #3 It 

-Stanley, R. V .  - FhM2c - out - 6 l b s  - #b rt &2 It 

large ads, tubes crowded - (co ld  4 
Enor, ads - tubes COV. open 

Large ads - has had 2R 
It 

' wX4-w u u w  w##f-H 
Passed: 

L 

I 
. . _  . 1 

! 
Pearce, B. F .  - TlQc - #4 It #3 r t  - mod ads tubes 

McRae, C ,  L. - Flc  - #1 1% --rt perforated 
closed 

Enor ade - tube8 crowded I 

2 w i t h  #2 ears .  

. , - s = 7 . - = , _ j , i i .  ............. . ._I_-.- ....................... --- . 
15 August 1945, Wedneedax 

Ir, Fressured to 50 lba  in 4 minutes NO music 
4 Aero-Otitis bledia 
2 Failures 

White, L.  E ,  - Slc  - out 6 lbs - 0 rt #l+ It - 
Walkemeycr, T. H.  -'TM2c - out 6 

Lowe, H .  C. - s l c  - 0 rt 43 It - mod ads tubes open 

Enor ads - It c losed  - rt cronded 

Enor ads - tubes closed - covered 
ba - #2 rt $4 It 

b'i,& 

1 case with  #2 It ear. 

NAKJ3 RANK OUT AT COMMENT 

Thompson, R. D. 
Yozlna, A. W. 
Schrlcker, 0. Jr .  
Haselton, L. J. 
Schulz,  C. J. 
Francis, S. 
b V b ,  J. A. Jr. 
Page, R, A. 

8 l b s  
6 l b s  
6 lbe 
5 l b s  
5 l b s  
5 
10 lba 
8 Its 

. . . . . . . .  

_. . 

..... - - 

.~_ ..... 

- - ..... 

-. ...... 

- ...... .- 

out i n  50 f t  l o c k  
out In 1 0  f t  lock 
Ruptured rt ear d n m  
in 50 l b  preaaure 

Ruptures It drum in '  

Ens 
Burki, A.  A. Ells. 
Farsons, R. C. hs. 

Reckie, W. R. Ehs. 

. .-. --I 

.- . ~ 

I - .  _. . 

.. . . . . . . .  - .. _. , . . .  . . . . . . . . .  ._ -_. .. - . . - __ 

I - .  

.... 

. .... 

.. -. .. - - 



I -- 17 August 1945, Fr iday  

U, Pressured t o  50 l b s  i n  7 minutes NO music 
(New Men ) 

5 Aero -o t i t i s  Media 
2 Fa i lures  

Thomaa, C. D. - TMlc - out  

Carter ,  J.W. - SlC - ou t  

# - #tr r t  #4 It - Enor ads 

# - #l+ rt  0 I t  - very l a r g e  

(?fOd."'I. tubes c losed  (same i n  a plane?,J 

ads - tubes crowded - rt closed 

Callo,  E. F. - EX2c - 84 It - emall  ads tubea crowded 
Flora ,  L. L. - S l c  - 0 rt #3 It - very l g .  ad3 tubes  

Re l l ly ,  J. E. - Slc - #4 rt 0 It - mod ad8 tubes  crowded 

' 

f l a t  - open 

------.-_ - - - _  ..--- ~ ______ 
. .  17 August 1945, Fr iday  

13 Rechecks - 50 lbs In 17 minutes, no music 
12 Aero-Otlt la Media 

5 Failures 

David, R. L. - S l c  - out  4,.lbs. #3 It 0 rt 

Zerby, C. A. - RT2c - ou t  4 lbs  - #4 rt 0 It 
Hurley, D. B. - S2c - o u t  6 l b s  - 1?4 rt #2 It 
Stanley, R. V. - FhM2c - out 2 l b s  - #3 rt #2 It  

PI. t . ~ ~ O ~ D o n n e l l ,  Vf. R. - S l c  - out  4 lbs - #4 r t  #4 It 

Paeeed: 

Roushar, G. F. - S2c - if2 rt #2 It 
Vhite, L. E. - s l c  - #4 rt $2 It 
Anderson, E. iY. - F2c - $4 rt 0 It 
Dammann, G. H. - RT2c - #4 rt #l It 
Anderson, R. R. Jr. - F2c - #A rt #I+ It 

out  22 lbs--Perkine, P. J. - S2c - #4 rt #4 It 
Camp, G. W. - TM2c - $4 rt #4 It 
Boawell, R. D. - S l c  - 0 rt 0 It 

18 August 1945, Saturday 

21 PlleSEUred t o  50  be i n  124 minutea NO m a i c  
6 Awo O t i t i s  Media 
5 Fai lures  , 

I sa*\ Shaw, A.M. - FClc  - out  4 l b s  - $4 rt  #4 It - 
large ads tubes covered bleeding.  

Enor ads tubes  covemd not seen  

Enor ads tubes covered 

gpI Enor ads tubes covemd 

.ul/Huston, W .  H. - SIC - cut 4 3ba - #4 rt ill+ It - 
H i l l ,  W. D. - S2c - aut 7 lbs - 14 rt #4 It - 

?\* 
(2'- 8 

P ' 3 . 9 0  

! 

~ ' L ~ I U I ,  P.!V. Slc - at 10 l b s  - #4 rt #4 It - . .  p L  6. 
Cervelli ,  L. B. - TMIc - out  22 I b s  - #3 rt  #4 1 t - 

, Large ads tubes f l a t  

GaUt,, J. C.  - Slc - lfl+ rt #f+ It - large ads ncdulsa 
i n  both tubea  



None Pressured 

--- ~ .. ---I__---" -- -_-I - . - -  - I ---. 

21 August 1945, Tuesday 

lJ+ Pressured to 50 l b s  in 6 m i n u t e s  NO m i c  
4 Aem-Otitis Media 
3 Failures 

- _-_ . Siedleckl ,  E. A. - W2c - out at  17 l b u  - #4 rt 0 It 
large ads tubes f l a t ,  l e f t  open 

Zawackl, W. E. - S2c - out a t  17 l b s  - f?l rt #I- It 
Barres, S, J. - EMlc - out at  30 Ibs - #Q rt #lt'lt 

_ _  _ _  

e ' yds #&-mod ads tubes covered - both open ._ -- 

t Passed: 

I W i l l i e ,  E. - S l c  - #4 rt #4 It - mod ads t u b e s  open 

. .  

. . .  

. . . . . .  

. -  . 

. - 
. .  - ... . . . .  - - _- -__. - . . . . .  --. . 

I 22 August 1945, Wednesday 

I None Pressured 

. .  .- _- . . . . . . . . . . . .  . . . . . . .  - 

- _  . ._ ._ .  . -  - - ......... 

... . _ _  .... . . . . . . . . . .  _.__ . --.-. . -. . . .  



. .  

I 

I 22 August 1945, Wedndsday I 

REXHECKS : 

'7 Pressured 50 l b s  in 8 minutes 
6 Aero-otitis Media 
4 Fai lures  I 

Stanley, R. V. - PhU2c - out  2 lbs - #3 'rt #1 It 
Zerby, C. A .  - RT2c - out 3 l b a  - $3 r t  0 It 
Huston, W. H. - S l c  - o u t  4 lbs - #4 rt 0 It 

'[avi d, R .  L. - Slc - o u t  4 l b s  - #3 rt #4 15 
Earnhardt, E. L. - F l c  - x d  #2 It 0 rt 
Cole, H .  0. - S2c - #4 rt 0 It 
Roushar, C. P - S2c - C r t  0 It. 

24 August l%S,  Friday 

12 Fressured to 50 Ibs in 5 minutes NO music 
3 AerP-Otitis Media 

! 1 Failure 

Kelly---- PAULES, C. S .  - Y2c - out 0 l b s  - #4 rt #+ It 
Enor ads  tubes cov, bleed ing . .  

PASSED: i 
I 

ROUX, R. R. - 91c - f 4  r t  44 It - very l a rge  ad3 tubes 

SLAVIN, R. H. - s2c - 83 rt 0 It - small a d s  tubes crowdea 
crowded 

open 

I '  ' .  

i 

- .  . . .- -_- -_I_---- - 

21, August 1945, Fridax 

15 Pressured to 50 l b s  in 45 minutes NO music 
2 A e r o - O t i t i s  Media 
1 F a i l u r e  

Passed: 

ALAGER, D.W.  - S2c - #3 rt  #3 It (fld) - large ads 
cold - t u b e s  open 

f 



.- . 

21, August 1945, Fr iday  

U-858 --- 

~ . .. .. 

.. . 

. .  . 

S Preesured 20 l b s  i n  3 minutes 
5 Aero-ot i t is  Media 
0 Failures . 

EMARDS, T. D. - EbDc - 0 r t  0 It 
LEXINIS, C .  A .  - Mohad2c - 0 rt 0 It 
VICTOR, A ,  V. - CY - 0 rt 0 It 
CASO, F. A .  - CMoL0: - rt - It (small round scar  1- 
BROYfN, A. R .  - C a t  - 0 rt 0 It 
MAELHORN, L. E. - CO - #2 r t  #2 It 
BRYANT, W .  A. - S l c  - #l r t  #f+ It - small ads  tubee 
ETUCKSON, E. - RMlc  - 0 rt 0 It 
CAMPBELL, C - Momlc - #l rt 0 It 
KLINE, C. A .  - F l c  - #3 It 0 rt 
SEBREE, T. W. - Flc - #1 rt 0 It 

K )  

crowd 

3 men Pressured 50 Ibe i n  5 minutes 

TERRY, R .  V .  - SClc - 0 r t  0 It 
LINDUY, V. 2. Jr. - "MIX - 0 r t  0 It 
BARNU, R .  A .  - Flc - 0 r t  0 It 

24 A u g s t  1945, Friday 

U -8 58---- 

i 
I 

I 
I 
i 
L 
I 

I 

I 

I 

I 

I 
! 

UPressured 311) I b s  i n  4 minutes NO rm~sic 
6 Aero-ot i t is  Media 
0 Failures 

BOWELL, J. H. - L t .  Comdr. - 0 rt 0 It 
WWDEN, D. G.  - ELac - 0 rt 0 It 
CURT,  E. H. - EM2c - #1 r t  #1 It 
R E S S ,  H.  C .  - Flc - 0 r t  0 It 
SHEINFSI, B .  - MohlM3c - 0 r t  0 I t  
ARRUIZA, J ,  H. - OCk2c - #4 rt $4 It - Enor ads bleeding  

SEAVY, L. M. - S2c - 0 r t  0 It 
SCHfKIDFR, B .  - F2c - 0 r t  0 It 
REED, - S l c  - #4 rt 43 It - Enor ads tubes  cov. b leeding 
R E X K ,  R .  B .  - Flc  - #1 rt #1 It 
KAY, C. B. - F l c  - 0 r t  #1 It 
CAIXYEI.L, R. L. * Slc - 0 r t  0 It 

VAN ORDEN, C. Vf. - Flc - #2 rt #1 It - small ads  tubes  

both  sides Ant. - ruptured  rt.  ear 

FARONE, F. A. - TM2c - 0 rt 0 It 

O P *  

1 Recheck 

WHITE, J. R. - SC3c - 0 r t  $4 It. 

None Pressured  



27 August 1945, Mordaz 

None €'re ssur ed 

. AVID, R. L. - S l C  
CERVELLI, L. €3. - TMlc 

5 l b s  

t 

--._I__ 

28 August 1945, Tuesday 

17 Pressured to 50 l b s  in 9 minutes HITH music 
4 Aero Outis lfedia 
0 Failures 

A N E R S O N ,  E. C, - S2c - #l+ It 0 rt - Enor ads tubes 

BARTH, R .  V, - S2c - #4 rt $4 It - large ads tubes crowded 

CILCHRIST, J. - S l c  - #4 It 0 rt  - l a rge  ads tubes narrow 
T s W R ,  M. 1.Y. - wc - #4 It 0 rt  - largeada tubes 

covered It bleeding r t  open 

clae ed, 

narrcw. 

..- . . . . . . . . . . .  _ _  - .. 

29 A u g u s t  1945, Wednesday 

rt It 
3 0  
4 2  
2 3  
3 3  
2 k  
4 0  
4 4  
4 4  
3 1  
0 2  
0 0- 
4 4  
0 0- 
4 4  

..- 7- 

29 August 1945, Wednesday 

9 Ftadium Recheck -+3l l b s  in 10 minutes 
0 Aero-Otitis Media 
0 Failures 

rt It. 
HAWKINS, 8 .  C. - Slc  0 0 
SCHROEDER, J. E. 0 0 
SNYDER, L. c. 0 0 
R AWLSTON 0 0 
MCGEAGE, F .  T .  - SIC 0 0 
CHORLTON, J .  W, - F h  - 0 0 
JACKSON, 0. S .  - Flc 0 0 

STRELAND, F, C. - F ~ c  0 0 

- 

0 0 , ALLEN, E. N.- Flc 

C 



30 August 1945, Thursday 

16 Fressured to 50 l b s  i n  7 minutes ;IITIi music 
7 Aero-o t i t i s  Media 
5 F a i l u r e s  

).9bSPIRK, J. A .  - F2c - o u t  a t  5 l b s  - #3 r t  #31t - 

,3* SCHINDSLL, J. M. - F l c  - out  5 l b s  - #3 & #4 It 
Enor ads tubes  open crowded. 

Enor ads  tubes c l o s e d  

Fnor ads  tubes  closed crowded 

c1’ e\* d 

t,P”R 
I ,  HENSLEIGH, Lr. A .  - F2c - ou t  10 lbs - #4 r t  #4 It 

MCbNOUGH,  C. T. - b lc  - o u t  10 l b s  - #B rt //O It 
6’ mod a d s  tube  s crowded 

APFAR, E. J. - GM2c - o u t  10 l b u  #4 r t  #1, It 
mod ads tubes  mmdd cove reddosed .  p \.$ - - - - -  

FLOOD, C. J. - S l c  - #4 rt #1 It - mod ads tubes 

FREIMU’IX, D. V. - S2c - #2 rt #2 It 
crowded open, no cold.  

1 5  Fressur .d  to 50 lbs i n  104 minutes, no rrms i c  
6 Aero-o t i t i s  Media 
3 Failures 

, 

BRUNER, F. J. - EM3c - out  3 l b s  - #3 rt 23 It - 
l a r g e  ads  tubes  f l a t  

FUNK, F. E. - F l c  - ou t  3 l b s  - #3 rt #1 It 
v e r y  h r g e  ads  tubes c losed  nodule rt. 

O K ,  P. H. - F l c  - o u t  12 l b s  - 0 r t  #3 It - 
mod ads  tubes  crowded flat. - - - - - - -  

HAZELWOOD, C. L. - Slc  - if4 rt C j  It - enor  ads covered 
H I L L ,  M. I I E t I ,  * QMlc - #3 rt, 0 It - very l a r g e  ads  

KOHRUANN, G. A .  - Slc- #& rt #I It - mod ads tubes  
tubes crowded open. 

crowded. 

t 
! 

t 
b 

11 Pressured 50 2 1 s  i n  7 minutes w i t h  music 
1 A e r o - o t i t i s  Media 
0 F a i l u r e s  

MUS3ER, C. D. - Flc- /I+ rt  #2 It - enor ads tubes 
e covered. 

_ _  - . .. 
-- -- 

AUGUST SUMMARY 

Fressured 

E n l i s t e d  Men: 295 

Mu I C  90 

9 Recheclis 
Radium Rdchecks 22 
Checked w i t h  

. Off i ce r s :  116 
Previous ly  
checked and t10 

Unc he cke d 
trouble 91 

25 

Aero-Otitis Media Failures 
No. % No. % 

79 27% 30 lOJ 

0 (% :2 10% 
46 90% 25 50% 

25 28% 10 11% 

21 18% 13 11.2% 

10 9% 
11 U% 

. Men checked through p r e s s u r e  mith h i s t o r y  of no previoue t roub le :  

5% 1 2 1% August 30 20 

It appear8 t h e r e  i a  an expec tan t  inc idence  of Aero-Oti t is  Media of 9-lW 

Media is much lees aevere. 
- i n  dl groups r ega rd le s s  of s e l e c t i o n  - Holyever, the axtent of Aer*OtJtis 



I 

MEDICAL RESEARCH LABORATORY 
n- U. S. SUBMARINE BASE 

NEW LONDON, CONNECTICUT 

i 
I 
i 

.. . .  

. L A  

. . . . .  

1 September 1945, Saturday 

None Pressured 



. - ... -.- 
3 Sertumber 1745, Llonday 

LABOR DAY ---- No m e n .  

-- 

-- 
4 september 1945, Tuesday 

None Fressured 
-- 

-- - - -  - ---- ~ _- 
- ---- 5 September 1945, ‘ryednesday 

22 Fressured t o  50 lbs i n  6 minutes with music 
7 Aero-Utitis Media 
3 Failures 

CILSON, W. A .  - SM3c - out a t  7 l b s  - very large ads- 
tubes closed - #3 rt  it3 It 

HOOD, J. W .  - Th!h - out 7 lbs - very large ads tubes 
covered - #4 It #2 rt 

SAULTZ, R. N .  - S l c  - out 12 I b s  - large ads tubes 
closed #4 rt #4 It 

BRGWSTER, R. I .  - m41c - 0 r t  $4 It - large ads Cubes 

EISERT, R .  F .  - S l c  - #2 It 0 rt - enor ads tubes 

- - - - - - -  - - -  - - - - - - - - - -  

crowded, closed. 

covered. 

Two cases with #2 eat s .  

Had sane trouble i n  November. 

- - 

8 - W .  

‘ t  

1 

Bo-8 T=w=y’bdi .bi”a’  OlrtEP -8, tool - 
rn roqueabd fbrb rbdiblmal - ba w q p @ d  far  Id=**(&) BaQy L. anm, (100) P81p 

RBml AiY -Mar d - hkrb, a0.I. QII - a a b I r O e o b Q b r r  lm. pot apb dmy% 
w -foa WmJ sWrrrca-)10* IEIM (8ub m.90). - peo5-t - -aarrrrMl.Id it i 8  inbmQd thrb -- r h j r o b r w r r r ~ a o a d t . t d o o ~ i l ; y i a e s ~ ,  - 

OcnPIurd a* fb doao o a a -  iatrrd i&u?marb QavWnmd. 

= f h b ~ ~ ~ , - - l . z d m d o  
6a Wlm hfs - pr&vately Qcmbd e&mobuo* 

- -, +a PJOcmJ 40 

I 

I 
c 

r 

r 
1 
t 
1 

t 

t 



. . - - 

I 

I 

! 

. ,  

. 12 Pressured to 50 l b s  i n  8 minutes NO muaic 
11 Aero-ot i t i s  Media 
7 F ~ ~ i l u r e s  

r t .  
4 FIJNK, F.  E. - Flc 7 l b s  

SCHINDUL, J. L4, Jr .  -Flc-l, l b s  3 

3 

3 
1+ 

o u t  a t  

WALKEhEYlCR, 8 .  H.- T U C  It l b ~  3 
BRlII.I!!R, F. J .  - UA~C I+ I b J  

THOMAS, C. D. - Elllc I+ I b S  
t ' - r - d  B:?RHI:S, S. J .  - Udlc i o  i b u  0 

FAIJLES, C. S. - Y ~ c  10 l b s  

PASSED: 
I 1  t\ T Y . 

COOK, F. H. F1 c 0 
MCDOFIOUCrH, C. T. Flc 1- 
SPI-RK, J .  A .  F 2 C  2 

3 APGAR, F. J .  G112C 
KEEZYR, v .  h.. Y I C  3 

- .  It. 
1, 
2 
3 
3 
3 
3 
1 

0 
1 
2 
3 
1+ 

6 September 19145, Thursday 

1 5  PhMts pressured t o  9 l b s  i n  7 iu inutes NO music  
2 Aero-Otitis Media 
0 Failures  

GOELZ).IAN, J .  A .  - PhMlc - $1, rt $2 I t  - rrlod ads 

IAAIYRY, t i .  Y. - FhKLc - 0 r t  Y3 It - l a r g e  a d s  
tubes covered 

r i g h t  c l e a r  l e f t  c l m e d  

Arrived Quomet Air S t a t i o n  about 10 A.!I., Friday, 7 
Septadpr. Called on C d r .  Beale, wtioae r o l i e f  Lt.  Cordr, C o l l i n p ,  
i d  h. 
his h s t  dw fit Quansot, 

Dr. Beah i a  aasimed t o  the carr ier  PRI.FICL53'C'II, Friday waa 

I t o l d  him about the nose c l ip3 and t h u  problam to be 
He ma very enthus iaat lc  and very d l l i n i :  t o  BtJrvu aa 

He cal led  Cornmander 'Ridhelm, cwiander  of tlrd dive bombing 
- lnveatlgated. 

consultant, 
_ _  - aquadron at Quonaet, who gave UJ prmiaaion to t e a t  tbie nose c u p s  and 

carry out the e x p r h m n t  on h l a  mon, and ale0  on %padran 81, Which l a  
- - c o d n g  to Groton dthin UAS w x t  tun days (appraxirntlbly 35 men) of. wldoti 

17 will be used i h  t h u  axprlmnt. 

Commander B d a ,  we decided t o  w e  half of t l r u  aquadron i n c l u d i ~  t l ioae 
w i t t i  the h e r  bonblng B C O I P I ~ ,  and uao t h e  othem ea cantrols, 

7 

. I n  talwiil~ ovclr t h e  problem w i t l i  CamnyicLr ','lldhelnr and I 
. *  

Dr* I 
Bealn h e m  c a l l e d  O U a  Field m d  talked t o  Dro Gibbon, wtro tiad two 
paitenta thiit lie wanttld mu t o  Bee. I t  wrio decided t l l c l t  1 wuo to .go to 
0 t h  Fie ld  In the afternoon and c o n t a c t  the d i v e  b i b i q  squadron there.  
I had a very nice dbuler w i t h  Dr. Oibbona, was iritrwdcod to Lt. Uarvin 
!.I, Arthru-a, and Lt. Joo Riley, in chars of t h u  d lvu  honhirig aquadrone 
therj. 
of U i e  squadron8 after n hcturo b,- Dr. CibLmru. It WUY decided t t i  t 
I wa3 to v i s i t  t h o  T i o l d  frm t i m c :  to t ime  ( a b u t  orice t l  x - t jh )  t o  
clleck on the prolfrevs m d  to keep t a b s  on tihe data. 

Gave Gibbons 30 noaeclipe, which w i l l  be d l u t r l b i i t d  t o  unctr 

Iff. Riloy l a  bringing a p a t i c n t  for rotfluri trc:,tmr:nt 
Ilondny morning. Co~ulr. Creu,ly, t h e  Scnior  Utjdicd Oi'ilcer at  O t l b  
F i e l d  was on l c . v e ;  I carried on "ry business  w . L l r  D r .  Cibtum. Dr, 
Deals wi3Irea to  bd Ixirciibered to Dr. . i ihil lhg,  Um. Kohl, a n d  B i l l  
Verylanclc. I 
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I D. B. A .  

> 

H-t. J. M .  N. 
-Fr. 

- 

D - U n i a g  Boon (Station 8 )  L - Radium Traatrnant Roo0 

Y - U b i l l t p  Room 
(atation 8 )  - 'Laboratory 

I .. oirioe 

0 - o m 0 0  

H - k w a a  .aOw 

B - Storage Boom 

0 - U t i l i t y  born 

1 I K .  
-7 

1 E .  F. G. 1. C, L. 0 .  
! 1 

t 
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--- . 

Looking Soubhwest. 
t h i s  In f i rmary  type building. 
opposite page i s  wall s u i t e d  fo r  t h i s  c l i n i c .  
lows t h e  rRdium c a b i n e t s  and radium t r e s t n e n t  rooEis t o  3 e  
distant ly  separated from t h e  o f f i c e s  and e x m i n l n ~  rooiw. 
greater the d i s t a n c e  from t h e  radium, t h e  g r e a t e r  I s  t h e  sa fe ty  
tor t h e  pureonnel. 

The Irradiution Cllnio j.3 housed i n  

I t s  l a c s t h  a l -  
Th,e i n t e r i o r  aa shown on the 

T h e  

\ 

--- - 



L - 

~ r r o  examining unite -9 iaoed in a t 6 t i - i   ROO^ W. 
Two mbdloal oirloers o m  OI&I.( and treat ,'when neoeseary) 
ten aon an hour. Yon rejeotad for treatmsnt r e t u n  to the 
rafting room (boa 8 ) .  
s tat ion 3 (Boon f )  to await t h e i r , t m .  
alternate turm in giving Irradiation Therapy eaah hour t o  
mlninlee the r n d f a t f a s  they thenmelvw abdorb. 

, b n  srleotrd far treatmnt proosed to 
The madioal Offloera 

@ - s l e d -  '1 



- ! 

This rhors a m r d l o a l  otfloer urlng t h e  naeopharyngo- 
soope. With t h i 8  in8tnrmsnt b i r e o t  visualization of t h e  
entire naropharynx i o  poselble, The noad l a  prepared tor 
axamination by I raying it  l i g h t l y  with .a  3% butyn rolution, 
A ootton mab mo f 8t811Od w i t h  80% b o a i n o  r o l u t i o n  l a  then 
passed along the floor of the nore in t h e  path t o  be iollorred 
by the naaopharyngoroope. The axadnation is rntirsly with- 
out pain and requires botmen revsn and sight rainutra, 
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Pat ient  w i t h  both applloatora i n  plaoe far r l x  minutes 
and forty reoonde. The p l a a t i o  blbok iS Sfmply a thimble 
over the h a ~ d i e 8  of the  applloatars uhiah forces them to- 
gather. 
wards eaoh euetaohian tube o r i i i o e .  

This foroee the radium b e a r f x  t i p 8  laterally to-  

.-- . I 



This ploturm hour  tha u r  oloak on a ohelf i n  the 
oorridor under a list and outeldo the door  of the aeoond 
treat.mnt room, Station 5 b o r n  L). T h i s  a m  .aril? be 
r e e n  the longth of the oorrldar. The teohnioal a s s i r t a n t  

i a a l  ottioor laraortr t h e  rrooad of the tw radium applloators. 

I 

80t8 ths Olook for d X  d n U t 8 8  and forty 8 O O O n d 8  a8 tb m6d- 

-. . 

, 



Theso two pioturee and the one on the roilowing pa&. 8 h 0 ~  
the s e d - p o r t a b l e  radium treatment oabinats.  ' h a  load radium 
ohamber l e  housed in the t o p  of the oablnet. Addit ional  pro- 
teot lon is atforded by a 3" f 6"  lea4 di8k in the l l d  and 
anMher on t h e  ahe l f  d l r e o t l y  under the ohamber. Tota l  weight 
l a  i n  exoa8s o r  two hundred pounds. 

- 

- 
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Nub e r  

Hechecks - Fai lures ,  E t c .  

Aero-Ctiti s redia Fa1 l u r  es  I 

October 
Nav cniber 
De c enb e r 
January 

February 

March 

AFT il 

Kjectie c b 

Recheck3 

Reche c h  

Reche c lis 
Rad.Rechecks 

Rache cks 
Rad. Rcliecks 

Rechecks 
Rad. Rechecks 

Rad. Rechecks 
Recti ecks 
Music 

Ida y 

June 

:Illy 

Aug us t 
. %d.Recheck 

Rechokc s 
ldus i c  

800 
773 
594 
946 
96 

836 
71 

610 
90 
473 
74 

493 
66 
17 
429 
27 
7 
288 
39 
16 
80 
295 
22 
50 
90 

79 

No. 
q-,: 

166 
172 
238 
81 

233 
59 
18 2 

121  
73 

5 
13 1 
6 0  
2 
126 
26 
1 
ab 
7 
u 
19 
79 
2 
46 
25 

a3 

$ 

% 

2 . 4 %  
29% 
25% 
84% 
26 % 
83% 
29% 
92% 
25% 
98% 
6.3% 
26% 
91% 
12% 
293 
96% 
l!d 
29% 
19% 
90% 
22.5:g 
27% 
lG% 
90% 
28% 

No. 

75 
46 
91 
1 5  
9 1  uc 
28 
36 
33 
0 
38 
31 
1 .  
30 
1 
0 
19 
0 
4 
4 
30 
0 
25 
10 

a0 

% 

74% 
9.7% 
7.5% 
9.5% 
158  
l8$ 
20% 
13 % 
31% 
7.6% 
44.5% 
0% 
7.79% 
47% 
6% 
7.0% 
3.75 
G% 
6.6% 
0% 
25% 
5% 
lo;% 
(B 
50% 
11% 

r 
! 

I- 

t- 

c 

i 
!-. 
I 
r- 
c 

+- O f  fi cers---Sele c t e d  

13 11.2% w 
116 21 18% 

T o t a l  58 53 I553 26.7% 545 9.3% (c 

I 
i- 

10-11-12 September 1945 

To Fortsrnouth with Dr. Batenan 

r 
t 

t Y l ,  

_. - 
- -  

10 September 1945, Mondaz 

2 Aero-Otitis Media 
0 Failures 

10 Pressured  t o  50 l b s  i n  54. minutes NO music 
* I  

t LARSON, R. H. - RT2c - Very l a r g e  ads tubes crowded open 

Oae man wi th  #2 ear It. 

#h rt #1, lt 
1 ' ;  1 :  

- - - - -  

. -  



13 September 1945, Thursdaz 

15 Pressured to 25 Ibs i n  4 minutes NO music 
2 Aero-otitis Uedia 

I 1 Failure 

I 

SGTTLE, ' N e  K. - S ~ C  - O u t  a t  10 l b s  #3 k t  #,!+ It - 
Large ads  It closad r t  open-cold 
T r o u b l e  in January or l a t z  December 

SKORCAARD, !V. - S2c - $1 rt $!+ It - large ads It tube 
. closed. 

1 man pressured t o  50 l b s  i n  7 minutes 
8 Aero-Otitis Media 
8 Failure 

I .-- ---.--a -.,-EL--. ---... --- -. -.- --- 

3.4 September 1945 

13 Pressured i n  7 nlinutes NO masic 
2 Aero-Oatis Media 
1 Failures 

LICEFI, L. A .  - CM2c - out  4 l b s  - ,$2 rt 0 It --- 
mod ads acute cold (Hypershs i t ive)  

B.WFAS, E. D. - ElAlc - #4 0 It 
Enor ads tubes closde, nod. rigtit. 

* 15 September 1945, Saturday 

None Pressured 

_ .  - - 

I 17 SeFternber 1945, Monday 

i+ Aero-otitis Uedia 
0 Failures 

_ . I  11, Pr..ssured t o  20 l b s  in 2 minutes NO music 

. .  KILLEN, :ye J, - aL3c - #4 It 1513 r t  ( t r o u b l e  i n  ' L 3 )  
' 

17 Fressured to 20 Ibs i n  

Three cases wi th  ,jf2 ears. - - - - - - - -  
minutes NO music 

3 Aero-otitis Media 
0 Failures - -  . 



- _I- -. -.a. --__ _.____._.__.___ , . 

1 E  Sertember 1945, Tuesdax 
* 

1 2  I ' ressured 20 l b s  i n  9 minutes 
3 Aero-otitis Media 
1 F a i l u r e  

.I 

r!WJXFJN, I. c .  - &2c - o u t  9 l b s  - 0 r t  ;/4 it  - 
,e 

SL!ITH, 5. I I .  - X3c  - ?l+ r t  $+ It - very  la rge  r ed  

marked s c a r r i n g  drum - had t r o u b l e  3 years ago, 
Enor ads tubes  cov. It c losed  e" 9' 
gran ads tubes crowded open 

DURGIN, E. II. - bi01r3d2~ - .91 r t  : 4  It - 
Enor ads t u b e s  cov. - - - - - - - - - -  

10 Fressured t o  50 l b s  i n  5 minutes 
2 Aero-o t i t i s  Media 
0 F d u r e s  

PALTON, Y. T. - CRM - if3 r t  #3 It 
DLINLAF, 3. 9. - E X ~ C  - 0 It 24 r t  

c 

- - -,.._ 
19 Sel: ternber 194 5 ,  ;'Jddnesdayl 

8 Fressured t o  50 l b s  i n  6 minutea 
2 Aero-0ti ti a Medi a 
1 F a i l u r e  

I';I&I.S, 1. I. - CY - out, 11 l b s  ;?4 r t  i44 It - 
Enor ads tubes  crowded. 

2 cases  with $2 ea r s .  

. .. 

19 Sey teci b e r  194 5,  :?edne sday 
I 

7 F r e s s u r e d , t o  5C l b s  i n  nunutes Q 
7 Aero-Oti t is Media 
5 F a i l u r e s  

HIJSTOI!, V. H .  - Slc - 2 l b s  - $3 r t  /13 It 
CARTER, J. '4. - S l c  - 2 lbs - 3 rt ,{@ It 
SI1INDiJ:L, J. M. - Flc - 5 l b s  ,;2 It 33 r t  
REDDING, J. R. - SIC - 5 l b s  - 13 bt 0 It . 

OK-- i I..ICFFI, L. A,---GE& = 20-1~~---,','4 r t  .!!2 It 
( HILL, W. D. Jr. - S2c #l r t  +3 It 

Passed:.(  PSRXIMS, P. J. - S2c - *;4 r t  $4 It 

I '  
I 

t 
i 
I-- 

r- 
I 

' I  



2 Aero-Otit:s !!idia 
0 F a i l u r e s  

fia t e  

S Z C  
J::& 
.;IC 
Flc  
s I C  

s IC 
j l c  
Clc 
S l c  
F1 c 
Flc 
F'lc 
SIC 
s2c 
s I C  
2 l c  
S l C  

nc 
T1.12~ 
F l c  
F'1 c 
RT3c 
s2c 
c,:,!2c 
F l C  

CO!lrnCn ts 

D r .  K d l y  

Radium e * 

C o l d  ,'f4 r t  A p r i l  
Dr. Kelly 
h. Kelly 
BE. Kelly C r t  0 It 
Ih.. Kelly 

. .. . - . . - . . .- - . - . 

Tr ip  t o  Baltimore: $+td- 
Lef t  Thursday afternoon, 20 Septeaber lN5. Met Dr. s t acey  

Guild a t  8:30 A.M. Friday, In t h e  Otological  labora tory  a t  Johns Hopkim 
Haspi ta l .  Checked over data as c o l l e c t e d  i n  log v d t h  h e .  Cmwe, Guild, 
L t .  Col. Kos fmm Randolph Fie ld ,  ard w i t h  Dra. Ha lz l  and Lock, a l s o  
connected with the labora tory .  Dr. Peugnet f r o m  Randolph Field a l s o  
was present  Saturday, They a l l  f e e l  the  work i a  convincing and w e l l  con- 
t r o l l e d .  No a d d i t i o n a l  data needed. Dr .  Guild agreed that t h e  rark h e r e  
ha3 been more ob juc t ive  than s u b j e c t i v e  and t h e I t f o r a  b e t t e r  con t ro l l ed  
than i n  the air  fo rces .  

Many per iod ica l s  and a r t i c l e s  i n  German and French were 
checked t h m  vd th  Dr. Guild. One a b t i c l e  i n  German Amtomy t e x t  appeara 
t o  have the answer to  the good and rapid resu&3 of Kellyla mrk. 

The a r t i c l e  appearing in next month's Journal of the Acouetical 

Tuesday, October 2nd, a l l  t h e  Axmy radium i n  Aero-otitis- 

S o c i e t y  was checked by Dr. Guild, ard o n l y  minor chargee made. 

Media data is t o  be  c o l l e c t e d  and gone over  a t  Hopkins, 

- 

. -- -- . .- . . 

.. . ._ 



lst grou~----20 UIS i n  I& minutes 
10 Pressured  
2 Aero-Ot i tb  Media 
0 F a i l u r e s  

Ferguson; E. C. - S l c  - 100 l b s  0 It OK 
Burns, F. - S2c - #3 It #1 rt - t r o u b l e  i n  A p r i l  
Fulmer, M. F. - +2c -OK 
Broderick,  J. L 
Leland, D. E. -'Flc - cold 
Boyer, E.  J. - S2c - OK 
Paxson, ' N .  J .  - Slc - 3 radium - Ort 0 It 
bioropoulos, N. J.  - Flc  - cold 
Morgan, T. G. - F l c  - OK 

- Flc  - March - no t r o u b l e  #2 It s l t  cold 

Neff, F, C. - SIC - OK - mLd 

20 l b s  and - ou t1  

26 S e p t a b e r  1945, Wednesday 

5 men p res su red  t o  23 lbs i n  14 minutes 

0 Failures 
0 Aero-Otitia Media 

Eetxada, V. A .  * TM2c - DK 
Dads, T. J .  - Flc  - sl i&t  cold C, r t  0 It 
Croak, H. B. - Slc - OK 
Cobb, C. P. - 'I?d 3~ - OK 
Carnee, L. I. - Flc - s l i g h t  co ld  0 rt 0 It 

-I--. - . . .  ...-.--- .... __-_-_- -_ . ...........-.-........-. .. ..-- ,._.___ 
26 Sei tember  3.945, Wednesday 

13 pressured  t o  50 l b s  i n  8 minutes 
6 Aero-Otitis Media 

I 5 Failures 

H i Q i a r d ,  'N. E. - Sm2c - o u t  8 l b s  - #4 rt #4 It - very 
large ads t ubes  crowded s l t  cold- rnargins 

Chetard, J, A. - Moh4bt3c - ou t  5 l b s  #4 rt #k It - very 
large ads  tubes crowded c l a s e d  slt. cold 

Todd, T. W. - (243~ - out  3 lbs - #3 rt #4 It - enor a d s  
tubes  covered, crowded no aold  

Eloren, R. S. - Slc - ou t  1 3  l b e  - #4 r t  0 It - enor a d s  
tubee cov. not seen - s l t  co ld  

Latas, R. ( n )  - GM2c - ou t  13 l b s  #4 rt #1 It - large ade 
tubes  crowded - open - margins - no co ld  

1 q"s/ 

Passed: 

Evans, J. K. - Slc - ff3 rt  0 It - mod ad3 tubes  open ad8 
on margin co ld  

. .  - --. ..........-.-..... ............. ~~ 
--.. 

I 26 September 1945, Wednesday 

'7 Pressu re  Rechecks--- 50 lbs i n  
7 Aero-otitis Media 
7 Failures DISQUALIFIED 

minutes 

Lic i f i ,  L.  A.  - GM2c - out 5 l b s  - #2 rt #2 It 
Hensleigh, M. A. - F2c - out 5 lbs - #2 rt f l  It 

. Redding, J. R. - Slc  - ou t  10 l b s  ci It #3 rt 
Carter, J. 'ti. - Slc - ou t  1 2  l b s  - 0 It #l+ rt 

Huston, W .  H. - S l c  - o u t  5 lbs #4 rt #4 It 
Schindell ,  J. At. Jr. - F l c  - out  40 l b s  #L r t  #L 

H U l W ,  D e  B. - S ~ C  - ou t  10 lbs 0 It #3 rt _ _  -- 

I I\- .. - a  

. . . . . .  . . . . . . . . . . .  - ... - - .. - .. 
I 
I 

... 

.- 

It 

i 
E 
i 



12 Pressured 20 l b a  i n  2 minutes USS CORPORAL 
0 Aero-otitis  Media 
0 F a i h r e e  

Four of these have evidence of  c o l d s  i n  nasorharynx 
All denied any history  of  ear  t r o u b l e  under pressure 
or Mien f ly ing .  

I l4 Fressumd 20 l b s  i n  minute3 USS CORFQRAL 
4 Aero-otitis Media 
3 Failures 

Edgar, T. F. - EMlc - out 3 l b e  - 43 rt 0 l t  - cold  
S e t t l e ,  W. K .  - S2c - o u t  10 l b s  - #2 r t  13 It - no cold 

9fipI had trouble 2 weeks ago. 
Pui:hj J. C. - M o M M ~ c  - out 10 l b ~  /fl+ rt 0 It - s l t  Cold 

mod ads tubes cleared 

Passed: 
I BUkowski, P. J. - MoWlc-Enor adu tubes covered. 

.-- _.-.. _ _  _._ - . - 
28 September 1945, FAdag: 

2 Aero-Otitls Medie 
1 Failure 

8 Spri tz  men preesured to 50 lbs in minutes NO music 

Passed: 

Bailey, J. D, - SC3c - ,#+ It #4 rt  - l a r g e  ads tubes c l o d  

--.l---- - ~ -__._..____.I._._ ~ .,-. -- 
28 September 1945, Friday 

2 Aero-Otitis Media 
0 F a i l u r e s  

18 Men pressured 20 l b s  i n  2 minutes U S  LING 

Fldschmann, W. - Mom% - #4 rt 0 It 

one case with #2 ear8 
. - ~  .~ . . .. 

29 feptanber l%!jj jaturday 

10 pressured to 20 Ibs i n  7 minutes 
2 Aero-otitis Media 
1 Failure  

Mitchell, W .  J. - Flc  - out a t  8 Ibs - #1 rt #2 It 
has cold. 

passed: 

Mahaffey, U. - Flc - #l+ r t  #lt It - had trouble in 
P I -  4- 24 

A p r i l  - s l t .  c o l d .  
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ver  F i e l d  Tr ip :  

Thursday, 27 A u g u s t  1945. Lef t  Croton a i r p o r t  a t  2:lO 
and a r r i v e d  ‘Nestover f ie ld a t  2:45  P.M. Met Dr. John Hendricks, who 
ihformed me that  t h e  Col. had c a l l e d  the I r r a d i a t i o n  C l i n i c  Tuesday 
morning d i scon t inu ing  thart a c t i v i t y ,  so I a r r i v e d  just  in time to go 
over the  scraps .  
however t h e r e  were many photograFhs of Eustachian tubee and a sumnary 
o f  t h e i r  work. Mu& of their dsta d i c h  i s  abundant however, baa had 
t o  be based on comparable g r o u p  r a t h e r  than  on actually following  group^^ 
s t r a i g h t  through t o  md of t rea tment ,  
p h y l a c t i c  work wh ich  we have not h a d  the t o  do except  on a minor s c a l e .  

A l l  t h e i r  d a t a  had been s e n t  f o r  the Hopkins conference 

They did a great d e a l  of pro- 

SEPTEMBER 

Pressured:  S p r i t e :  

146 -- 
36 cases Aero -o t i t i s  media 
13 failures. 

Rechecks : 

26 pressured  
25 caaes  Aero O t i t i s  media 
1 9  failures.  

Qua l i f i ed  s e l e c t e d  group rechecks:  

26 
2 w i t h  co lds  developed Aero -o t i t i s  media. 

Checked the preeeure 

Sept .  8 - t r i p  t o  Quonset A i r  S t a t i o n  and  O t i s  f i e l d  i n v e s t i g a t i n g  
nose c l i p  experiment,  

Sept. 10 - 13: t r i p  t o  Portsmouth w i t h  D r .  Dateman f o r  Sclmorchel 
experiment. 

Sept. 20 - 23: t r i p  t o  Baltimore w i t h  D r .  Kelly to  see Drs. Crmfe 
and Guild. Met t h e r e  a l s o  Colonel Koss and I.lajor Peugnet. 

Sept.  27 - Flew t o  Westover F i e l d  f o r  co f l c rence  wi th  i tad ia t ion  C l h i c  
t h e r e .  They have c losed  out and t h e i r  work is f i n i s h e d .  

The a r t i c l e  on Aero -o t i t i s  fdedia sent t o  the Acous t ica l  Society is t o  
appear i n  the October Journal .  

I 
I 

i 
d 



1-3 October---- Eonday, Tuesday, Vledne sday . 
Nohe Fressured. 

, 

2 Men presswad to 20 l b s  i n  1 minute: 30 seconcis. 
0 Aero-Otl. tis Media 
0 Failures 

REh'EK, W. A. - Flc  - 0 rt 0 It 
1WLEIIAN, J. F. - Flc - 0 rt G It 

O c t .  11 - 14 P r e s s u r e d  ( T r a l n e d  b e f o r e )  
I AOM 25# in 5 min. 
0 F a i l u r e s  (Amberjack) 

SHHOPE, K.O., CCS. - 4 rt 3 It 
Hae c o l d .  P r e s s u r e d  2 y e a r s  ago 

15  P r e s s u r e d  - 50# (Amberjack), > AOM 
\ F a i l u r e s  

8 \\ '  O L L I h H ,  H . t i .  PhMlc - 4 IC 1 rt 
( a l ~ a y s  t r o u b l e  with l e f t  e a r  - Enor .  ads. - R ' -  

Tubes crowded. 
$REEX, R.J., $le - 4 rt 4 It 

&' (Had X-Ray t he rapy)  Throat  para lyzed  w i t h  d i p  

tube.  
0 '  a6 k i d ) .  R t  t u b e  c l e a r  1:ide open - Lt n o d u l e  i n  

Oct;. 1 2  - 13 P r e s s u r e d  - 20# i n  4 min. 
I AOM 
0 F a i l u r e s .  

OGDON, E.W., C3M. - 4 It 2 rt. 

1 2  Preseured  - 20# 

e ' -  (Large ads. - t ubes  open crowded It - c o l d . )  

1 A014 
0 F a i l u r e s  

Eluridge, L . L . ,  ~ $ 4 3 ~  - 4 rt 4 1t 

11 P r e s s u r e d  U . S . S .  Amberjack 

X H C J ~ ~ ~ ~ O N ,  U . H . R . ,  3tM2c - 3 It 1 rt 

l v  Large ads.  - tubes crowded open .  e ' /,b* 
1 A014 

O c c .  15 - 11 Preseured  - 208 i n  4 min. 
4 AGM 
0 F a i l u r e s  

4 - #2 e a r a ,  a l l  had c o l d s .  

10 P r e s e u r e d  - 20# i n  3 1 /2  min. U .3 .S .  AMBERJACK 
1 AOM 
0 F a i l u r e s  

. !WRnf4CKJ J. K . ,  3Clc - 3 rt 4 It 
. I !  ( F r e s s u r e d  April  o r  14ay ancL t r o u b l e  t h e n )  e'' 13 E n r s  Ads. - cubes coal. 

. .-..-- --- . -  



I 

Arrived about noon. Had d inne r  w i t h  Zommander Cresslcy, 
F l i g h t  Surgeon, Otis F i e l d ,  and Limt. Ch;.rles Gibbons. A 
f l i g h t  i n  t h e  Setist (Xell d i v e r )  had been ar ranged .  Qu ipped  
w i t h  nose c l i p ,  s t o p  watch and a weak h e z r t  we took o f f .  The 
first d ive  from 12,000 t o  500 f e e t  took approximately 12 aeconds 
and wi th  about 3 C p u l l  ou t .  
was not  used and due t o  f r j g h t ,  no at tempt  was made t o  c l e a r  
t h e  ei;re. It was not iced  t h a t  t he  e m s  azhed a f t e r  t h e  p u l l  
ou t  but 21esred on r e tu rn ing  t o  L2,OOO f e e t .  This t h e  s i n c e  
t h e  i n i t i a l  f r i g h t  had worn o f f ,  on second d i v e ,  took a2count 
of what happened, c l ea red  t h e  ears Pour t h e 6  a g a i n s t  nose c l i p .  
P i l o t  did not  use nose c l i p  as he had been accu.stomed t o  c l e a r i n g  
ears by hold inq  h i s  n o ~ e :  Another 
dive was nade and s e v e r a l  loops  and ml l s  were perPormed be fo re  
r e tu rn ing  t o  t h e  f i e l d ,  There a r e  appro&:.tely 31r f l y i n g  men 
i n  Squadron, a l l  exper iemed p i l o t s ,  only fou r  a r e  us ing  nose 
clips. "he o t h e r s  claimed t o  have too  much g e a r  t o  takB 'cere  
of t o  use nose = l i p .  
c l e a r i n p  ears .  
where oxyeen has been necessery.  
5 who use c l i p s .  
s co re  or  i t s  r e l a t i o n  t o  hero  O t i t i s  Medi;.. 

During t h e  descen t  t h e  nose  c l i p  

had good d i v e  bombing acore. 

The 4 t h i t  are  using t h e m  have had t r o u b l e  

A t  Croton t h e r e  a r e  about 1, or 
The c l i p  has no t  been used above 12,000 feet 

Yo =heck h a s  been m2de as t o  d i v e  bombing 

* A  

Gct. 16  - 10 Preseured  
2 AOM 
1 F a i l u r e  

SON, E. L., MoMl4lc - lO# 4 rt 3 lt 
l o  -> 9mall ads. - Lubes crowded - open no  c o l d .  

, - . I  

1 with  #2 It ear. y.' 

FINNM, 1. K. 2 It 
PUGH, J.C. 4 rt 
SET*LLE, W. K .  3 rt 4 It 
STFCCKLAND, 3 . E .  3 It 4 rt .. 

Oct. 18 - 16 men S/M School - 50# In 10 mln. 
6 AOM 
4 F a i l u r e 8  

HALL, R . B . ,  RM1c FP 7# 4 rt 
Mod. ads. t ubes  sinall - crowded. 

JANELLE, A. W. , 32c FP 11# 
E n s .  ade.  -L covered - op. radium. 

SPRlfiKEL, W . E . ,  S2c FP 11# 
Large ails. tube6 covered. 

NiCHOLS, W.W., 32c FP 21# 
Ene. ad8. tube8 c loeed .  

BROOKS, H . I . ,  TMlc 4 rt 4 It 
11 3mall ads .  t u b a s  ecarrbd, narrow, opened. 

k'! '" HAWKINEI, ' i ' . ld. ,  31c 2 It 0 rt . 
Mod. ad8. Tubes open - c o l d .  

14 P res su red  - 50# i n  10 min. TRUMPETFISH 
1 AOM 
0 F a i l u r e 8  

MILLER, W.L., TM3c 4 rt 4 It 
b e  nad t r o u b l e  b e f o r e  - 14od. ads - t u b e s  
crowded. 

16 P r e s s u r e d  - 50# In 10 mln. TRUMPEi'r713H 
1 AOM 
0 F a i l u r e 6  

SIMPSON, 3.M. , StbiZc ou t  11 l b s .  - 2 rt 0 It. 



O c t .  19 - 14 Preeaured - 20# in 1 3/4 min. TRUMPETFISH 4 AOM 
6 F a i l u r e s  

KELAlTA, J.B. , TM3c - 4 rt 2 It 
,f?‘/,, X”$fod. ads.  tubes crowded iio c o l d .  

8 Pressu rea  - 20# 
%& AOM 
1 Failure 

T HU I@ ET h’ 1 3H 

CHIARELLI, Q.b’,) CMoMM - S# o u t  4 rt 0 It .  

LOSO, H . J . ,  Flc 4 rt 4 It 
/ ” ’ ~ ~ / 4  Mod, ade.  tubes crowded - red - no co ld ,  

./?Large ads .  tubes covered c losed  - no co ld .  p’. / d  

, . s ~ T O D D ,  T , W .  4 rt 4 It - recheck. 
p w -  --- 

19 October 1945, Fridax 

6 WFressured -- Recheck8 after radium 
” 

Aero-Otitis Media i 
0 Failures 

Francis.  3 ,  0 0 
H&ard,‘G. D. 0 0 rsy I , 

-8 #c! c - 0  

Rdkie ,  W .  Ii .  0 I O  
Schricker, Jr. 0 0 
Schule 0 0 

I ,  * ,  
r ’ /  
U 

Thompson 0 0 
.. 

1 20 November 1945, Tuesday 
I 

-i 9 Pressured to f;o l b s  in 24 minutes - New Constmetion 
i 2 Aero-otitis b!edia 
I 0 Failures 
i 

I 

rERRY, N. F. - MoMM3c - 81 r t  #4 It - sl t  co ld  
A N E R S O N ,  R. R .  - RT2c - #4 r t  #l+ It - always tmubled 

before - s l t  co ld .  i 
I 
I a J.. J S A L J - U  P- X X a .W 43 -W -S .K -U 4S C- .E Y & P r - Y  4i 4-- 

. .  . .  ... 

- ._ .- 
20 October 1946, Baturdag 

12 NCJ men preesured t o  20 lbe i n  3$ minutes - . 

1 Aero-ot i t i s  Media 
1 Failure . .  

W U ,  J,, OMoMM - out 10 l b e  - #4 rt --. . _.  

0 It - Oald 
10 NC - 20 l b s  I n  3 minutee 
2 Aero-Otitis Hedla 
0 Failure6 

V 



22 October 1945, hfonaay I 

.. c 

_- 

... 

. -  

. .- 

._ 

i 

USS RUNNER 
13 P res ju red  to 30 l b s  in 2 i t u n u t e s  

5 Aero-OtiLis Media 
0 Fai lures  

FFIUCHA, F. T. +$ S l c  - //3 It 0 rt  no co ld  
BI?RGHOFER, 0.  - F l c  - f f k  lt - o l d  i ias toid It no co ld  

3 cases w i t t i  n2 e a r s  --- 2 w i t h  c a s  

elO,y+ &-- .cx& ~ - 1  fLp+ ,-, , \.., _, r,r, '' 

l.4 New Const ruc t ion  pressured t o  20 lbs i n  m i n u t e s  
5 Aero-otitis Media 
0 Fa i lu re s  

!Vashkuhn, I). W .  - IhoMlc - 44 rt 4.9 It - no c o l d  
Murch, i d .  11. - LloE%!!3c - f 4  r t  l#3 It - no co ld  
N i l l i a m s ,  G. b. - m.2~ - .?4 rt  #3 It - cold 

2 case3 w i t h  $2 ears -- 1 w i t h  co ld  

7 New Const ruc t ion  Fressured t o  20 l b u  in 6 d i l u t e s  - -  

4 Aero-otitis Ledia 
0 RaFluros 

I rwin ,  G .  V. - CbIoM! - $4 rt 0 It 
Kelley, W.P. - hfolC.2~ - #2 r t  #l+ It 

2 cases w i t h  $2 ears -- 1 with  cold 

- . . . .  - 
.- 

23 October 1945, Tuesday 

13 Reprooeeeed t o  50 l b e .  
3 Aero-Otitis Media 
1 Failure 

QAUGHTRY, J, J. - StHlc - out 9 l b e  #4 rt 
#4 It -. large ada tubes crowded 

Paeeed: 

I/,~JOHNSTON, J. J e  - W c  -#1 rt #4 It - Enor b 1' 

1'. I' 
ade - oovered closed 

'ads - tubee oronded flat 

14 Preeeured t o  50 l b e  U B 9  RUNNER 

Y?ALWER, J. H. - C W ~ M M  - #4 rt rbi4 It - Large 

* + * * * w * * * + * w + * w * w * + w * * w * *  

"I.* 4 Aero-Otitle Media 
' 0 Failure8 

STEDBINB, T. J. - @30 - #3 rt 0 It - no oo ld-  
D A R I N ,  R. V. - RT20 - #4 rt 0 It - emal l  

ad6 - nodulae i n  tubee  ( H a d  trouble i n  
February -RR) 

2 casea with #2 e a r a  -no cold  
* * * * * * * * * . * * * * * Y . * * w ~ * * * * ~  

6 Preeeured U98 RUNNER 
2 Aero-Oti t%a Media 
1 F a i l u r e  

- 

WAIN, W. B. - Mom30 - out 2 l b e  - #2 tf rt 
BEAl3LEY, H. - 8c30 - #3 It 0 rt - no oold 

0 Lt - asthma 
- - . - -  

1 
? 
* 

t 

t 

. 

t-- 

f ' -t- 
t" 

.. 

*- 

t 

'.- 
I 

-T- --- 



24 Ootober 1945, Wedneedas I 

3 Preeeured -- Reahe~ke  
3 Aero-Otitis Media 
1 Failure 

I 

I 

Paeaed: 
I 

NICHOLS, If. W. - 820 - #4 rt #4 It 
&%L, R. 9; - RM1c - #4 rt 0 It 

_25_ October 1945, Thureda  
I 

13 School - Preeeured 50 l b e  in mihutee 
4 Aero-Otitla Media 
2 Failuree 

I 

COOK, E. A. - RMZO - out 7 l b e  - #2 It 
BROWNING, Ho P .  - T M 3 O  - out 7 IbB - 0 rt - no oold  

- #O rt #3 It - e l t  oold . I  

Pa8 eed : 

E8TE3, 8 ,  W, - S1c - #3 rt #3 It - mod 

HATHEWB, J. L. - Flc - #4 rt #4 lf .- 
ade tubee cloeed p,’:, Y L -  

Ry,.,.>f l a r g e  ade tubee oloeed 

25 Ootober 1 945.  T h u r w  

13 New Conetr. Preeeured 20 lbs In 6 minutee 
3 Aero-Otitis Media 
0 Failure6 . .  

DAUGHTRY, J. J. - BtU& 
reoheck -- - 

2 cam8 with #2 eara - both w l t h  Colds.  

1 
_ .  

26 October 1946, Friday 

16 Preeeured 
0 Aero-Otitis Wedla 
0 Failure8 

I 

29 t o  3 November - Monday t h r u  Srturdag_ 

On leave. 

_.. . 



_ - - - -  

6 November 1945, Tuesday 

Reprocessing - pressured 
3 Aero-Otit ia MedFa 
1 Fa i lu re  

bfILLER, J. B. - Flc - #4 rt 0 

Fai led  : 

ONDELL, E. W. - SIX - out  7 l b e  - #3 rt #2 It 

1 man w i t h  #3 ears. 

7 November 1945 , Wednesdq 

13 School Preaaured to 50 l b s ,  
4 A e r o - O t i t h  Ueda 
2 F a i l u r e s  

ALEXANDER, M. L. - S ~ C  - O u t  4 l b s  - #4 rt #3 It - 
NORTHCOTT, H. E. - S ~ C  - out  4 lbe  - #4 rt #1 It - small red ads tubes c losed  - sl t .  cold. 

Enor ade tubes  covered - slt cold.  

Fassed: 

. .. 

. . -. . .- . 

BOYA, R. M. - S l c  - #3 rt  #3 It - Enor ads tubes 

EDNARDS, F. L. - S2c - ,#4 rt 0 It - large ads tubes 
covered no c o l d  

covered - cold. 
u u 9 u i ~ u ~ o u o 9 ~ u 9 u 4 ~ u i t ~ ~ + t 0 ~  R *  * + t u *  * i t * *  u 

7 November 1945, Wednesdag: 

13 School Pressured t o  50 l$s 
6 Aero-oti t is  Meda 
3 Failures 

SANDBERG, D. 0. - S l c  - ou t  6 l b s  - #4 It 0 r t  - col  

MORRIS, J. J. - W2c - out  18 l b s  - #4 r t  

WILCOX, J. M, - S2c - o u t  23 lba  - #I+ rt  #3 It - Enor 

Ehar ads tubes covered 

rt ear - l a r g e  red ads tubes  covered - 
ads - tubes covered - cold  

Passed: 

PHOENIX, D. A. - S2c - #+ It 8 r t  - no cold - mod 
/ e' ,,.),I ads tubes crowded - r t  clear  

2 men w i t h  #2 ears - both wi th  colds 
k 3 t  u u * *  u u 3t U U  i t  9 Q i: II  Q Q i t  * it -li ?i $1 it .k R * +t 0 u * u *  u * 

7 November 1945, W edne 3da y 

ll from CUBERA pressured t o  20 l b s  
1 Aero-ot i t is  Media 
0 FBi1ut-88 

I 8 November 1945, T h u r s d q  
! 

I 
I 

ll New Comtruot ion  Preesured 
3 Aero-Otitis Media 

' 

0 Fdluree _-- 

STANTON, VI. J. - TUh - 84 rt 0 It 
TACKETT, VI. N. V. - U0WI.C - 83 I% f l  It - urn8 ha8 

trouble 
OVOOD, R. R. - Wlc - #4 I% 0 It - Always hae t rouble  



! 

t _ _  . .  ... .__ . . . . . .  . 

.... - . ___ __ . . . . . . . . . .  -. - . - 

............. 

.. ._ . - . - - 

. - . . 

. . . . . . . . . . . . . . .  

I ' U6Navember 1945, Thursday 

7 Prissured - School m e n  
4 Aero-Otitis Media 
2 Failures 

Sandburg, D, 0. - Slc  - out 7 l b a  - #2 rt #& It 
Wilcax, J. M. - S2c - out 9 lbe  - #3 rt #4 It 

Passed: I 
1 

S t e i n ,  J .  R.  - S2c - #4 rt #1, It - mod a d s  t u b s  crow- 

Novrak, J .  F, - S2c - 0 r t  #l+ kt - m o d  ads tube6 o p n  - 
ded - no cold 

clear f no cold 

i i Recheck: 

' - 1  Brunley, B. L, - TMlc - 0 rt 0 It - OK"- ha6 cold 

v 

r 
.. .- 

refused-CATALDO, R. S. - Phhllc - #3 rt #4 It - large ads - t t b e s '  
training----- open - crowded - no cold 

,- O'DOWELI., J .  - PNA2c - #4 rt #4 It - mod ads tubes nrjta 

ROE, H .  L. - PhLilc - 64 rt #1 It - Enora ads mid line - 
SPITZER, H .  H .  - FhNlc - $I+ rt #4 It - h o r s  ads tubes 

closed - no cold 

tubes cmwded - no c o l d  

cov. - no cold 



.. n a .  8 .  e. n #. ,I ,. .I .. ,. ,. ,* .. ,I ,. ! 

21 November 194 5 ,  1IVednesday 
I 
I 

. . . .  ----- 

U. Pre-School 
2 Aero-otitis Media 
0 Failures 

HOC&, D. 'N. - Slc - It #1 rt 
SCHULZ, R .  K .  - Flc - #3 It 0 r t  - enor ads tubes 

covered - no cold  

2 Rechecks 
2 Aero-otitis Media 
1 Failure 

HORTON, R. L. - S2c - out 9 l b s  - #4 rt #4 It - s t i l l  
has c o l d  

- -  b,;. 4Y 

Passed : 
SKARR, R. W. - Slctt#4 rt ,444 It - Enor ads tubes covered 

no cold 
- - - - - - - - - - - - - _ - - - _ _ - _ _ _ _ ^  

I 

6 Pressured - pe-school 
2 Aem-0tit.b Media 
0 Failures 

2 cases w i t h  #2 ears. 

~ ............. .......... .. .- 

_- - -  _ _  _--- -- - - ~ -  _ _ _ _  .- 
I 23 November 1945, Friday 

12 New Collstr. pressured to 20 lba in 2 minutes 
3 Aercl-Otitis Media 

I 0 Failures 

I 

I 

HAM, H ,  R .  - C33c - #4 rt #3 It - had trouble 
before March '44 - very large ad.3 - tubes 

1' * P ~ ~ ~  closed - no cold 

2 other cases with #1 a d  #2 ears. 

$ 
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.. 

29 November 1945, Tiiursday I 

14 P r e s s w e d  
1 Ae:o - G t i  t i s  Media 
0 Fa i lu re s  

J 

14 Pres su red  
3 Aero*ot i t , i s  Media 
0 Failures 

SIKKO, 3,M., MoMMlc - $4 rt H4 l.t, - l a r g e  

IiANSON, P.C. , Mo M3c - k3 #S #4 It - 
P!CKEE, hl . ! , TM3c - #4 rt #4 It. - l a rge  

ads t u b e s  c losed no co ld  - 
ads  t ,ubes  crowded no co ld  --f&&% 
ads t u b e s  crowded - b l e e d i n g  no cold 

- .  - . .  

30 November, Friday - .. . 

19 Preqsured,  HIMORA, 20 l b s  i n  2& minut.es 
3 Aero-Ot i t , i s  Media 
0 Failures -- 

OCTOBER REPORT 

Pressured G r o u p s  No. Pressured Cases Aero-Otitis Media Failures 

, ,  , 
. 

Pre sehool 29 I 10 (32%) 6 

Reprocessing 274 5 1  ( L B O ? % )  6 

! 

Rechecks 3 3 (loo$) 1 

After Radium 8 0 (0%) 0 

-_ 

c Tuesday, 16 October 1945: 

/- 

Saturday, 27 Ootober 1945, Navy Day: 

Very quiet day in Radium Clinict-only f ive  doctore ( 3  i n  one 
group f r o m  Hartford - doctorts i n  o f f i ce  of the Phoenix Life Insurance 
C m p W ) . ,  Dr. Peacock, pdiatr ic ian attached to BBae,-and h i s  fanily,  
w k  received treatment, and Dr. Phillips, also attached to S/M Base. 

7 

- 

S~nday, 28 Octobe -- on leave t o  3 November. 



19 developing A . 0  M, A l l  t ak ing  pressure  were quest ioned and 
only 4 of those  not  developing A 0 M admitted ever having any 
t roub le  with e a r s  under pressure  previously.  
belong t o  those  a l s o  who s t a t e d  s t u f f i n e s s  in eers assoc ia ted  
with u s u a l  colds .  O f  t h e  reprocess ing  group developing A 0 M 
(19)  only 4 men had evidence of co lds  a t  time of t ak ing  

These f o u r  

. pressure.  
9 

. . . . .  . .  . '-7- 

...- .__. .  . . . - .  .- . .. .. . . . 

, 
Thursday - December 6, 1945- 

19 Pressured - Preschool - 50# 
8 A.O.M. 
4 Fa i lu re s  

\ 

L-llee, J. P., S l c  - out  7# -- 4 It. 4 rt hA . .'. 0 

C;emwo, A. J., S ~ C  -- O u t  4rY - 4 r t*  4 It* No cold* 
Lipps, E. H., S ~ C  
Dingman, J., S2c 
B a l l ,  A.E., F2c -- 4 It. 4 r t .  No cold.  

-- out  4i'l -- 2 It. O rt. No cold.  
-- o u t  a# -- 4 rt. 0 It. No cold.  

4 
1 .  

P '  , 04 ' . 
I 

'r * L O C ~ W O ~ ,  B.P., ShOc -- 4 rt. 4 It. No cold.  
. .lL* 

b Two with #2 e a r 8  - both with colds .  
I 

.... ._ 

. . . .. . , -. - 
c 

. .  

. .  . ... ... . . . . 

. - .. 

. .  
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Sept . 
Preschool 
Rechecks 
Radium Rechecks 
Reprocessing 

Oct. - 
PreSchool 
Rechecks 
Radium Recheck8 
Reprocessing 

Nov, 
c_ 

Preschool 
Rechecks 
Radium Rechecks 
Reproc ea s ing 

Dec . 
Preschool 

- 

# Personnel 

U6 
26 
1 

37 

29 
3 
8 

8 4  

58 
2 
4 

104 

‘ 19 

Cases AOL! Failures 

DEcMBm SuMbiARY: 

Due t o  schnorchel operatAons and Navy Christmas Holidays, no 
new work MS done on t h e  A 0 I.! Project. 
timing. 
of my t i rm ha8 been epmt there, 

Aero-Medical meeting i n  Chicago and f o r  the Annals publication are 
being &%ed. Slow propem. 

Radium treatments are con- 
Sick Bay is without an ear, nose, and throat doctor and moet 

, 
Data i s  being assanbled for  the final report and papers for the 

. .  
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