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From: Comnanding Off icer, Naval A i r  Engineering Center, Phila., Pa. 19112 
To: Secretary of the Navy 
Via: (1) Chief, Bureau o f  Naval Weapons (RA-15) 

(2) Chief, Bureau o f  Medicine and Surgery (Code 71) 
(3) Chief, Bureau o f  Naval Personnel 

Experimental studies o f  a medical nature involving persons i n  the 
Naval Establishment 

Subj: 

Ref: (a) MMD Art .  1011 

Encl: (1) Copy o f  Statement o f  Work on NASA DPR T-41830 (G) o f  9 Apr 1965 

1. Approval i s  requested fo r  the condudt o f  the experimental study described 
below, i n  which volunteer personnel of the Naval Establishment w i l l  be used 
as subjects. 
support from 
substantial 
f a c i l i t i e s ,  and funds because o f  the d i rec t  importance o f  the program t o  
the Navy’s present and future operations. 

The studies t o  be conducted w i l l  receive primary f inancial  
Aeronautics and Space Administratior) (NASA), but 
the program w i l l  be made i n  Navy personnel, 

2 
’ 6erospace Crew Equipment Laboratory) (ACEL) I n  ‘determining the physiological 

ef fects o f  breathing mixtures o f  oxygen and an i ne r t  gas on the incidence 
o f  bends fol1owing)lqecompression)from an a l t i t u d e  of 18,000 ft. to  one o f  
35,000 ft. Past studies u t i l i z e d  nitrogen as the i ne r t  gas i n  the mixture; 
i n  the present study, helium w i l l  be used i n  place o f  nitrogen. 
o f  t h i s  study are included i n  enclosure (1). 

The purpose of t h i s  g u d y  ‘Is t o  extend work already carr ied out by the 

Detai ls 

- .  
‘ 1  3. 

* , studies conducted‘by the ACEL. 
8 

As indicated above, the study t o  be conducted i s  an extension o f  similar 
Provisions t o  assure constant surveil lance 

o f  the subjects during the tes t  period by qua l i f i ed  medical personnel and 
a l l  measures to assure t h e i r  well-being and safety have been developed and 
w i  11 be appl led, as directed by reference .(a). 
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i'crospacc: c:rcsr Xqiiipinent Laboratory 
~ a v a l  A i r  Zr-@neerinl: Center 
phi ludelphia, Pennsylvania 

Defense Purchase Request fo r  Research ta 
Investigate the Poten t ia l  Decanpression 
Hazard Associated'with a 7 p s i  5 6  02 - 5 6  
He, spacecraft atmosphere, i n  accordance 
with the attached Ekhibit "A", "Statement 
of Work" pursuant t o  NASA Terms and 

/ -..X!. ; .an::ed Lpacecraft Ccr-;t'r 
- mccrenent & Contracts X v k i m  
General Research Procurement 3ranch .. 2101 Webster-Seabrook Road 1 
.'ittention: John Kochner ' -& :  

Conditions. 

Technical Monitor: 

13. A U T t i o f t I Z I t ~ G  OFFICER (mpe  Name a d  Tide) . 
A ,  c .  Wilder, Jr., Contracting Officer 

Edward L. Michel, ~6 
Ru 3-5554 (Area Code, 71 
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UHIT PRICE 

e.. ~ E Z  ATTACHED PAGES FOR D E L i v E n Y  S c u E D u L E s ,  PRESERVATION AND PACKAOINO, SHIPPINO. 

OlSPOSlTlON OF PROPERTV.  A N D  I P E C f A L  INSTRUCTIONS. 

- 
0. GRAND T O T A L  
$60.000.00 c 
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'rtic N,\SjI . [)oII*r:* I I'lllch.ihc: I{Urlu(!.Bl I:> 1 0  b: {i:coti by NASA t(J i(:(lut>Sl Lhc! i b I t b t  iitoiirt\l)l , ) I  ::lip- 

piiat, o r  :;ecvir:cs by m y  dctlvlty of f h c  lhpartinent of Defense. These instluctiona partain tc) 
preparation and use of the form by NASA activit ies.  

Block 5:  The original and 5 copies of the purchase request, each complete with all  attach- 
ments, will be forwarded to the DOD activity shown in this block. 

Block 7b: Describe the required services or supplies accurately and in sufficient detail to 
enable the purchasing activity to understand the requirement. When applicable , the particu- 
lar NASA program and/or project to which the request or amendment pertains will be ifidicated. 
Attachments may be used as required. For items or nardware stocked by the DOD, the item 
identification of the Army, Navy or Air Force and the federal stock number will be entered if 
known, When applicable , the specification number, manufacturer's part number and other de- 
scriptive data,  such a s  the desired grade, style,  type, color, size, ratlng, etc, 

Block 8; Attachments should be prepared in  sufflcient quantity so that each copy of a request 
is complete with a copy of every attachment listed therein. 

SHIPPING INSTRUCTIONS: When names and ad "*esses of consignees of all supplies 
to be delivered are not contained herein, or otherwise furnished, request for the 
issuance of shipping instructions shall  be made to the appropriate NASA originating 
office not less than 30 days prlor to  date on which any of the articles is to be ready 
for shipment. Three copies of shipping documents shall  be fowarded to the NASA 
originating office and each consignee. 

DISPOSITION OF PROPERTY: Include instructions for the dispositlon of any non-expendable 
or other residual property purchased with NASA funds. 

PRIORITY RATING: Include appllcable priority rating and claimant program identification 
(Example: Priority Rating D b A 2 )  . In procurement for DX programs, identification 
will also include the unclassified program name. 

Block 10: If this request or any part of the supplles or services covered thereby are subject 
to Section 305 of the National Aeronautics Space Act  of 1958 (42 U.S.C. 2457), copies of ,  
required clauses relating to Property Rights In Inventlons together with appropriate instruc- 
tions for the inclusion of such clauses i n  contracts shall  be fwnlrhed the purcha8ing activity. 

I Block ;2: Cite appropriation symbol, cost  coding or any other accounting data to be included 
in the ensuing documentation. 

Security Classification: If the purchase request or any part thereof is classified, DD Form 
254 "Security Requirements Check List" (ASPR 16-81 I) or other written notice of security 
requirements will be prepared. 

Changes: A l l  changes that affect the contents of the purchase request m u s t  be processed 2 s  a 
purchase request amendment. This includes such changes as  a decrease in quantity, increase 
or decrease i n  funds, change ln the specifications or in the part, stock or drawing numbers, 
e tc  . Such changes may be made initially by expeditious means such as telegraph or telephone 
communication, but each change will be confirmed by a purchade request amendment. The 
original and S copies of purchase request amendments will be forwarded to  the DOD recipient 
of the original purchase request. In preparlng 'an amendment Blocks 1 through 6 nust elways 
be completed. Only those remaining blocks of the form that are applicable to the change or 
revision of the data in the urchase reque t or prior amendments thereto need be filled in. The 
unused blocks, however, s%ould have 'N,%" inserted to reflect no change. 
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The purpose of t h i s  document 1s t o  describe a program to investfgats the 
poten t ia l  decompreeslon hazard a s s o c ~ a t e d  with the u t i l i z a t i o o  of a mfxed 
gas spacecraft atmopshere, 

e .  

> TROGW .. 

1. 

2. 

3- 

3 .1  

I 

. 3.2 

3.3 

2.4 

Yne program ob;ectIve shkll be she p r e p r a t i o u  of a repr:, in- 
cluding, a l l  t e s t  data, on expezimerm Cesigned ta :nvcst;&ate 
the s u i t a b i l i t y  of an 180~0 foot, 50s a2 - 59% ife htmos$-.zre 
with respect t o  bends protectiori foLiowi=lg zapid ciscoxpression. 

DESCRIPTION: 

The program Is aimed at  exten6Ir.g agd a q l f f y i n g  t3ie work already 
carr ied out under a previacls WSA F a l e d  ;rogrm, Sq:?es:s  w i l l  
be placed on establishing the required : i ~  f o r  equ:libretions 
(partial denitrogenation) a t  the test atmosp2ere which w i l l  
afford protection against 'bends f o U a r i r g  a sabsequcat =$id decos- 
preseion t o  35,000 feet. 

TEST FACILITIES: 

A low preseure chamber which. is capable ~f 3eing decoqressed 
from sea l eve l  to 3 5 , ~ 0  feet 13 40 seconds pried of tirie. 

The chamber atmosphere coqos i t i on  duriEg eq-Jilibra-' *-ax ;o the 
t e s t  atmosphere s h a l l  be maintained a t  53$ 02 - 59% Ee hz a 
simulated a l t i tude  of 18,000 fee t .  

Full chamber support f a c i l i t i e s  shall be sv;ri l&bk,  Fr.clx:YAg 
medical mnitox5ng and safety procefiures, p o v l s l s r .  Tar  :s& 
and water, d i sposa l  of waste, fac : l i tks  f o r  Zecraz:z ,  kzd 
an adequate communications aysten. 
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3.5 

3.6 . 

4. 

4.1 

4.1.1 

4.1.2 

4.1.4 

I 

4.1.5 

4.2 

4.2.1 

Clinical  and physiological laborazory aTpwatus sixil; be pro- 
vided t o  measure the  parameters described under ?est Irocedures, 
before, during, 

Fkci l i t i es  f o r  
displacement of 
masurements . 

and after the exper‘rmeat. 

mc subjects slicrll Le 6ividzd h i to  goups of h t  leas: *’our 
persons. 
each of the set  of conditions a z d  ~roce2ux-e~ Lescribed 3elow. 
except paragraph 4.1.5 where oci: eqosure >&ii su-’”‘-~. * A L L L  

Each of the grasps s h a l l  be su5jccted two z k i z s  t o  

’Ihree hours of prewygecatlon ez sea level, z’ollche5 5.v a 

35,000 f e e t  f o r  three hours.  
decompression (a sec:)’io 3 5 , ~ ; ~  “eet, remLz:xg a t  

Twelve how%. of p r a t i a l  Zenltrcgecetfon ar La, GCO feet b z a t h -  
ing a 50s 02 - jO$ He amosphere folhwed by a &xoqresslon 
i n  one minute t o  35,000 f e e t  an6 remain iq  there  f o r  tiiree 
hours with exercise. (Paragraph 4.2.1). 

Repeat test contained in paragreph 4.1.2, but w:th ei ther  15 
huurs of 9 hours of partial denitrogenation, 6 e p e a i k s  on the  
IW3d.tE obtained. 

Repeat test conditions contairxd ia pamgragh 4.1.2, b.;t with 
e i the r  6 or  18 hours of partial aenitrcgenation, depending on 
the r e a u l t s  obtained. 

%peat paragraph 4.1.1 as well as that zes t  I n  w h k k  the Fr-  
t i a l  denitrogenation t h  a t  16,300 f ee t  was i ’ a u ~  adequite t o  
afford bends protection i-’I the  event of a skseq-;e:;t tecompres- 
sion to 34,000 feet ,  but w:th a more strer?l;as exerc::e. 
(Paragraph 4.2.2) 

Exercise 
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4.2.2 

4. j: 

4.3.1 

4.4 

5 -  

5.1 

I 5.2 

5.3 

6. 

5.  i 

shall be continued iur ing the perid f o l l o w h g  drconprcssion 
t o  35,000 fee t .  a 

The monz strenuous exerc!.se t o  be used i n  paragra3h k.1.5 
shall conelat  of 10 deep k e e  bends every 15 min~tes cogether 
with elevation of. a 14 l b  ve ignt  t o  s h c d 9 e r  levsi  ciuricg each 
knee bend. 

The bash f o r  detecting bends S h L i  be through i v ~ o r t s  of sub- 
;ects regarding t h e 2  ma condition. Eicmoval of an I ~ c i i v i d u a l  
I'rom the chamber shall De the respoasilsi l i ty of ;he medical 
observer after evaluation 01' such facttxrs as a n  iiicresae In 
in tens i ty  of the pa'n, manL'estat:ons and progressLon of --in 
i n  more than one :oint, =hoke syxptoms, e tc .  

Ir, cases where reported . . j y m ? t ~ w  dicataze the re,-,w& G: the 
sGbject, the  subiect shell be secoqresaec! t o  27,a>~>3 ?de: and 
the disappearance, subsidence, e tc .  of the s p p t o z  s k i l  be 
investigated. 

At least two days shall intervene between successive exposures 
of any one subject. 

VARIATIONS: 

Any variat ions from the work s t a t a e n t  rrutiine wiick the Con- 
t r a c t o r  deems necessary f o r  the successzhl execution of tine 
experiment shall be incorporate6 ic a dcttillec expcrbc-zal 
protocol he wil l  prepare i n  agreement w i t i  the Cont,-ac:ing 
Officer. 

The contractor shall have responsibi l i ty  f o r  the well-Seing 
of t h e  subJects and shall have the au thor i ty  t o  terminace the 
experiment should the tests described above and the c i i n i c a l  
evaluation indicate the Fresence of any hhzara t o  t h e  s-Lbjects. 

The Contractor s h a l l  hfaz IXASA, after co;lside=.e:fcz i c t e -  

the completion of the work requestd. 
gration with other on-going programs, of :he t h e  SCL~Q' ; ,~  . - -  f o r  

, . 1'. 
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6.2 Publications 

I n  the event the Con'LZactz e L e x z  p b l i - s t 2 c n  ir, a ttlchiical - - 
or s c i e n t i f i c  joirrnai, or i n  trar&ac:icr,s or 2rocszdici: 0;' 
technical meetings, ne will subzi t  informtior; c o p k s  T.O NASA 
in advance of Tablication or  o ra l  pxseLA%tion, a A d  wiX fur- 
nish t h e  nanre of the  Journit2. or zechnicrl  grmq t o  which $'ne 
material is t o  be submittee. %prints of p b i i s h e d  X ~ O Z Z S  . 
w i i l  be submitted t o  .XASP- aflcr p o l i c a t i o n .  Specifiz wrizten . 
approval is required foT pibLication or  g r e s e x a t i m  of research 
material p r i o r  t o  SUbmiOSiCrn of f-i resort. 

_ .  

6 .3  F i n a l  Report 

On completion of work under thTs contmct, :hs Ccztrac5or 
shall prepare a complete a d  cietailed description an6 surmiry  
of the  work carr ied on under The cortract ,  i n  suitsble ?ora t o  ' 

be used ea a NASA Technicai.Report or Technical hote, oae copy 
of th is  final report  shali be sui table  for photo-offsez rqro- 
duction without. f'urther ed i t ing  or  retypiag. Eeference t o  
published nmterial resul t ing from t h i s  coat,ract may s e w ?  as 
part of t h i s  report. This report, i n  dra l ' t  form, shai-l be 
reviewed by the  Techriical l on i to r  pr ior  t o  clearance or  edi t ing 
for final preparation. Thirty copies 02 the Fin&l  Beport s h a l l  
be delivered t o  MannedjSpacecraft Center Iromrement and Con- 
t r ac t s  Division' within E m o n t b \ a f i e r  - the completiofi 017 the 
experimental protocoi. 

- .  

6.4 General 1 

All reports and 2ublicazions grepared m d e r  ;n:s con'ira2: 
shall  contain acharledgeaent of iV.SA sagor ;  ace   ill fcentif'y 
the contract under which the work was p e r f o m b .  

6.5 It is. anticipated that the work cal led f o r  i n  the above S x : z : . e z .  
of Work can be completed i n  a ' s i x  month period of p e r f o m a x e .  

EC6: EUUchel: ssb 11-17-64 


