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SUMMARY

Twenty men the majority of whom were deep sea divers
inhaled radioactive krypton to determine whether or not tﬂe
rate of saturation of the tissues in the lower forearm and
bend could be used as an Index of susceptibility to decompres-
sion sickness.

Although the tests were conducted with meticulous
care, the test conditionas were severe in that the divers were
selected at random, without reference to previous amount of
exercise, focod ingested, time of day, or physical condition.

The divers themselves represent men, who because of
repeated decompression trauma, may exhlbit the variable of
localized areas of impaired blood flow, Thus, while gas trans-
port to the tissues of the body as a whole may be efflcient, a
traumatized, circumscribed area mey render an individual un-
duly suscoptible to "benda™.

With these statements in mind it can be concluded --

(a) That no close correlation exists between a high

saturation index and résistance to decomprossion sickness.
A trend, however, is dlsgernible. 1In the upper group of
10 men graded according to rate of gaseous saturation, 4
men were resistant to "bends', while in the lower group

of 10 men, only one man was resistant. on the other hgnd,
the upper group included 5 highly susceptible men or the

same number present ln the lower group.
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(2) The technique affords a precise method of meas-
uring gas transport and absorption in the extremities,
The constancy of results in repeated tests and the ease
in making measurements stand in contrast with the diffi-
culties involved in the determination of nitrogen elim-
ination,

PRNACYAGTMATEHIAL REMOVED (3) In healthy men the procedure appears to be a
means of determining effective blood flow to an extrem-
ity.

In summary, and without reference to results obtained
elsewhere the procedure does not appear promising as a specific
test to determins susceptibllity to aercembolism. It may be
of value in studies relative to the formation of gas bubbles
during rapid decompresasion. With reference to gaseous absorp-
tion in the lungs, gaseous transport and distribution to per-
1phepal tissue, the technic constitutes a preclse, basic phy-
slologic érocedure. Under controlled conditions a quantitative

method of estimating physical fitness nmay be evolved.

PRESENTATION OF DATA
Table No. 1,

The subjects are deep sea divers with the exceptlion
The index sﬁowing‘rate of absorption of radloactive
krypton can be expressed according to Lawrence and Hamilton

as a ratlo of Geiger counts taken at 7 and at 28 minutes fronm
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- » the start of inhalation of the actlvated gas.

Susceptibility to decompression sickness, was grad-
1

od according to the scale 0, +, ++, +++, and ++++. In eval-
uating degree of susceptibility, we based our score mainly
on the results of repeated exposures to low pressures, see
enclosure (A}, and partly on diving experience.
The varlable presented by tissue injury is illus-
PRWAGYACTMATER]ALREMOVED trated by the case of -who in 1941 was resistant to
"pbends", but who in 1942, following an injury to the thigh
muscles of the right leg, became highly susceptible, page
10, enclosure (A)a.
0r the men severely incapacltated at times by wide
spread embolism incident to actual or exberimental deep sea

. G . -~

as examples.

The pain experienced by -was sharply lim-
1ted to the area between the first and second metacarpal bones
of the right hand, an area representing the site of 0ld frac-
tures.

With the exception of -who was tested only on

two occasiona, the resistant men have been notably free from

decampression symptoms in the following order, --

Specific gravity of the entire body as measured by

the method of water dlsplacement (l). High valuss for spec-

ific gravity denote leanness, while low values signify obes-
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ity.
The thickness of the abdominal fat layer was meas-

ured in the umbilical and lumbar regions by means of Consoi-
azio-Draeger calipers.

Tissue anlaysls of forearm was made from megsure-

ments according to the technique of Weinboch employing scft

tissue roentgenograms.
Table No. 2.

Average "k" value, O' - 10' "k" value, 10! - 20!

"y" value. Gasscus nitrogen absorption or elimination by the
body as a whole follows a curve which can te conveniently ex-
pressed by one or more exponentisl equations of the form,
(1) Y =a (1-e °%) which states that the nltrogen is elim-
inated at a rate which 1s a constant percentage of the amount
present at any given time (2).

In the equation Y represents the value for nitrogen
9liminated during the time Iinterval, t; A, the total nitrogen;
k, the rate of change in the slope of the curve, and e, the nat-

kt

ural base of logarithms. The expression, l-e " °, gives tha

percentage decrease of the total nitrogen during the time in-

terval t.
The value of A in terms of Y can be exjreassed as
2 1
(2) A = 51%%1-_Y providing that the time interval tg, cor-
=12

responding to the value of ¥, 1s twice that of t, correspond-

ing to the value for Y,,
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In terms of k, equation (1) becomes =-=

(3) k = loge ol +

With reference to the absorption of radiocactive
krypton in the tissue of the forearm and hand, it is to be
sxpected that equation (1) will apply even more rigidly pro-
vided that the values for k are computed individually for
successive time periods of 10 minutes or less.

This limitation, appliceble also to the nitrogen
absorption or elimination curves, can be ascribed to the un-
equal distribution of blood flow to the varlous parts of the
forearm and hand. Values for k therefore tend to decrease
progressively during saturation or desaturation. For inter-~
vals of 10 minutes, hbwever, the same value of k will apply
with sufficient accuracy to points on the experimental curvas,

For example, the Geiger counts recorded for Shahan
at 5 and 10 minutes from the start of inhalatlon of krypton,
were 49 and 74 respectively. Substituting these values in
equation (2), A can be computed as 100, From these values
and with t expressed in minutes, k can be computed from squa-
tion (3) as 0,138 representing a rate of change in the slope
of thes saturation curve as 13.8 per cent per minute,

Substituting the A and k values in equatlon (1) the
amount of gaseous absorption can be computed for each minute
of the 10-minute interval. The computatlion for the Sr& min=-

ute, for example, gives a value for the Geiger count of 33.

The recorded eprrimental value was 34.
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3003703

We regard the value of k which represents the
average rate of change in the slope of the absorption curve
for the ten-minute time intervals, as a more accurate index
of rate of absorption than the arbitrary 7/28 minute ratio,
I.

Further, the ratio of the two k values for 0 to 10
and 10 to 20 minutes serves to check the accuracy of the
sxperimental procedure.

In table 2, column 1, the k value is the average
of the values for k from O to 10 minutes, and from 10 to 20
minutes, Zero time represents the start of inhalation of
radicactive gas.

For comparison, k values for nitrogen elimination
from the entire body are given in column 4 and are applicable
to the 10 to 20 minute interval following the initial 3-min-
ute lung rinsing eriocd required to remove nitrogen present
in pulmonary air. : These values are generally lower than the
corresponding values for krypton and do not show either an

intrinsic or correlative relationship.
Table No. 3.

The date in columns 1, 2, and 3, demonstrate a re-
markable agreement in duplicate tests. <To obtain the figures
recorded for k the analytic technique must be precise sin&e
any error will in the course of computation be raised to the

second power,
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With respect to nitrogen elimination from the body,
as a whole, comparable experimental technique may be expected
to yleld values for k as recorded in column 4., Subjects "A",
"p", and "C" were divers on whom messurements were made in
1933

Graph l.

The exponentlal equation (1) ¥ = A(l-e‘kt) can be
reduced to the linear function log, (A=Y) =4 k t.

In tﬁia manner the experimental data can be plotted
linearly; the slope of the lines are then proportional to
the rateg of tissue saturation,

In Graph 1 the mean rate of saturation for the 20
subjects studied, is represented by B 1, for O to 10 minutes,
and by B 2, for 10 to 20 minutes.

The lines A'l and A 2 denote the slowest rate of
saturation, while C 1 and C 2 possess the greatest slope,

and hence represent the fastest rate of saturation,
Graph 2,

Curve A 1a based on date for the abaorption of radio-
active krypton following occlusion of blood supply to the fore-
arm at &, and again at ¢« The inhalation of krypton began at
O time, the pressure cuff was released at b and d. j

For comparison curve B shows normal absorption rate
for krypton in the same subject, Inhalation of radioactive

gas began at b,
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The ratio I, represents the 7 to 28 minute values
of saturation.
It is observed that the respective k values of
PRWAOYACTMATER,AL REMOVED curve A are nearly double those of curve Be The ratios of
™~

the two k values for each curve are approximately the same,
DISCUSSION

Susceptibllity to decompression sickness in rela-
tion to saturation rate for the group of men under consid-
eration 1s to be considered in the light of the following
conditions:

(a) The group representa apreselected body of men.

(b) No great diversity in physical characteristics

exist with reference to age, weight, height, specific
gravity of the body or of the arm, and general fitqgss.

(c) Some members of the group possessing excellent

basic physicsl gqualifications to withstand rapid decom-
pression may have become unduly susceptible as a result
of repeated decompression injurlies incident to diving
tests, e.g., —and-

(d) The range of values of the saturation index,

I, 41 to 53, 1is not large.

The data indicate the difficulty, because of the ‘

many variables present, of utllizing any one physical charL

acteristic as a selective criterlon for tolerance to rapid

decompresalion.
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It is not to be infefred that utilization of radio-
active gases will not be of help in other problems pert&in»t
ing to decompression sickness. The detectlion of the pressnce
of bubble formation in tissues may bs afforded by this tech-
nigques As & specific.test of fitnsss for altitude ascent,
howsver, it appears to be of no greater valus than three or
four procedures employed in this laboratory.

It may be of interest to relate that men with high
values for specific grevity of the body, l.e., abovs 1.070,
were found to be far less susceptible to altitude "bends”
than men with relatively low valuese.

Prom the datae in table 1, it is observed that the
least susceptible men (O} ss well as some of thoss most sus-
ceptible, have high “I¥ or "k¥ values, With reference to
physical characteristics the more susceptible men tend té
have lower valusse for the specific gravity of the arm esnd
body, and higher values for abdeminal and arm fat. Again,
it is apparent that men with desirable physicel character-
istic mey be highly susceptible to compresssd air illness
-= an acquired susceptibility resulting from diving injury,

The relatlionship betwsen the "I" index, and the
specific gravity of ths arm, and body, and the thickmness of
the sbdomipnal fat layer, may prove to bs signlflicant for th;
development of a quantitative test of physical fitness.

Accurecy of data. The basic, physlologic importaucs
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of ths precise msssurements of radiéactive gas absorption
renders the technique of considerable potential valﬁe. To,
obtein k valuss that vary less than .02 units requires ex-
perimentel data that agree within 1 or 2 per cent.

The measuremsnts of nitrogen eliminstion in snesthe-
tized dogs have at times attained this degree of accuracye.
The effort involved, howevsr, in these determinations stznds
in contreat with the ease of measuring absorption of radlo=-
active gas.

With reference to the baslc value of the tschnique,
certain physiologic considerations merit brief discusslion. ’

The ccclusion test, Greph 2, perm;ts & breakdown nof

gsomd of the factors involved in gassous saturation of the
tissues of the hands The principal dsterminants appear to
be:
{a) abseorption of gas in the lungs,
(b} cardisec output and the transport of gas from
ths pulmonary bed %o periphersl tlssues,
{¢} composition of tissues especially in relation
to fat content, and
{4) the effectivensss of peripheral blood flow 1in
cearrying gas to the grestest numbsr of capillaries.
In Graph 2, the rete of saturation depicted by the
upper curve A 1s neaprly double that shown by the 1ower'or nor=
mal curve Be To account for thils difference in rats malntain-

ed throughout the whole 20-minute psriod, it would appear that
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Tactor (&) in healthy subjects, would be the least variable.
During the 10-minuts perlod in which the blood supply to the
arm was cub off, on the assumption that the distribution co;
efficient for krypton is of the same order as it is for nitro-
gen, equilibrium in pulmonery gaseous exchange will have tak-
en plece. Morsover, ﬁhe tissues of the shouldsr and arm
ebove the restriction will have approached half saturation
with respect to the absorbed gas.

In view of the maintainance of the resting state,
factor 2 which lnvolves cardisc output and some diffusion
of gas through wells of large arteries, should not be great-
1y eltsred.

Factor (¢} relating to tissue composition remains
of course, constant. '

The most influential factor accounting for the dif-
ference in retes according toc curves A and B, appears to'be
factor d, or effectivenesa of peripheral blood flow.

Following the rebturn of blood supply to the arm it
may be assumed that large capillary beds, quisscent in the
normal experiment, open-up sc that the transported gas ls
absorbed with avidity. .

The actual diffusion or passage of gas through ths
capillary well and into the extraw and intracellular fluids,
and fat, is expected to remsin unchsnged in both experiments
A and B.

It is belisved that the occlusion test mey permit
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an estimate of sslective fitness by ;ffording & comparison
of rates of gas abgorption in individugsls prior to Qnd folﬁ
lowing interference with blood supplye.

The differsnce in ssturation rates according to
curvss A and B, or betwsen the quiescent and active capil-
lary beds, may prove to be least in men possessing the most
effective peripheral blood flow tested under basal condi-

tionse
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TABLE Noe. 2.

RATE OF ABSORPTION (k) RADIOCACTIVE KRYPTON IN RELATION TO SUSCEPTI-
BILITY TO DRECOMPRESSION SICKNESS AND THE RATE OF NITROGEN ELIMINATION.

AVERAGE I  SUSCEPTI= O - 10 10 = 20  NITROGEN #

NAWE k 7/28  BILITY Kk K ELIMINATION
- 10 - 20 #
PRIVAGY ACT MATERIAL REM Kk
120 82 o »138 +103 044
<064
P (o - R t= T5F i i ~
NG A T 183 081
100 45 e 126 074
097 47 ) 2110 ,083
086 44 e 127 065
095 46 0 .110 080
) -85 E e 110 ~080 -
J004 &8 444+ 107 080
1019 &Y [9] sUEV oY s \VO
079
08546 s J109 oL
PEoT: (- R 1 TE 105 078 055
<064
«040
+ 040
Py0L:it) B0 [¥] edlUL Y NA Niyi']
036
088 46 4+t .102 074
L0BL 44 Pa 087 076
<079 45 e 088 072
9076 44 oot 0086 0065 }
368 T dB puren G658 068 ,064
059
060 41 + 064 085
L0609 4L i 060 058 043
086

# Following 3-minute lung rinsing period. # Suseoptibi%itg 0 in 1941,
: 588 text.
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g TABLE NOo 3

- ABSORPTION OF RADIOACTIVE KRYPTON ~- CONSTANCY OF RESULI'S IN
COMPARISON W TH WITROGEN ELIMINATION..

0 - 10 10 - 20 NITROGEN ELIMINATION#
728

NAME k k 10 = 204
k
52.0  .138 .103 044
51,3 L1265 .089 064
50.6 <130 006
50.0 o114 ,089
50.0 .09 087 078
49.0 110 067 036
Al 080 .oig*
44.5  .004 .06
AGY ACT MATERIAL REMOwE 43.6 106 074 .055
45.8  .100 077 064
040
040
44.0  .087 074
44,6 087 078
22,0 L0860 063 064
41,5  .066 072 .059
42.5 071 2063 .043
40.0  .058 052 .088
39.4  .080 058
047
.055
069
058
040
«047
053
Hpt & «074
"EE & 055
wot 4 064
AVERAGE 28.8  .095 075 .056

# Pollowing 3-minute lung rinsing period.
# Data obtained in 19833,

DOCUMENT SOURCE
Lawrense Berkolsy Laboratory
Asehives end Recorgs Office

Records Sories Titls __b4yvAs 4

faccession o, __ =10 -000.F S
Filo Codo MO oeeemee R X - S~

- {Cantea No. .
R T A NN Sy

OIS o s r e en o eormcrmrmtasmos cramme e S s
IFound By
1Dates

3003776



Nam@ ==

OXYOEN
DATE _ ALTITUDE  TIMGE  DECOMPRESSION REMARKS '
10=23-40 24,000 3601 - No symptoms.
11-27-40 20,000 40¢
25,000 45"
33,000 1581
35,000 14! - Pain right thigh.

PﬁWA@YAQTMATER:ALREM@VE@ 18840 390000 %8 11/2hws.  Pain left arm.

3=19=4] 30,000 50°
35,000 10¢ o2 No symptoms,
4-17-41 35,000 801 e No symptoms.
§=24=41 36,000 601 e No symptoms.
. | 4-28441 37,000 60¢ - No .symptoms,
4=-30=41 38,000 60¢ - No symptoms.
5=9=41 40,000 60° = Pein right shoulder &
chest after 18f%,
3=28-42 34,000 480° 4 hrg. No symptoms.
4=Gwd? 38,500 680 & hrs. No symptoms.

ENCLOSURE (A)

DOCUMENT SOURCE
Lawrenco Berkeley Laboraiory
Archives ond Rogercs Offico

Rogords Serics Tl:

Fecesalon N2, Soile = gﬂ-“UOO{:w RN
Fita Code NOw e el Em (=1 QY e o o

Canexs No. e e - —
FOldorblo, e a1
2 T e T
FOUNB LY . e commemmcmmmemom - < v e v e s | g
Dates .. \'.,.-7 ?




Name =«

OXYGEN
DATE ALTITUDE TIME DECOMPRESSION REMARKS
2=19-41 28,000 60° - No symptoms.
3=19=41 30,000 50°¢ Pain in right shoulder
35,000 10t - after 30f at 30,000, run

not terminated.

5=6=41 33,600 52¢ 1 hr. Pein right forearm, very
severs beginning 40f from
start of sxposure.

DIVING HISTORY

- e o e om e Gw am GO Ge em me

PRIVACY ACT bargpy, REMGiED

3002118

Highly susceptible.

ENCLOSURE

(a)

fseords Sorles TMl2 .

DOCUMENT SOURCE
tawrenes Berkoloy Laboratory
Arehivas cad Mzeoeds Oz

Agsesssion 1o,
Fila Codo Mo, _
Garten Mo,
Faldze M.
Netos .. .. .-

’l"{

::321Ljawwaoﬂr

FOURD BY . o o e o - o -

Dates




1

Nams o=

OXYGEHN
DATE ALTITUDE TIHE DECOMPRESSION REMARKS
B=l3=42 54,000 60¢ - No symptoms.
T=25=42. 34,000 180¢ = No symptoms.
| PHiVACVACTMATE
RIAL Rey
/ OvEn
- B w
ENGLOSURE (A)
DOCUMENT SOURCE

w1 Regerds Serlcs T2l

| Accsasion Ko, ____ L 90 -00at.. L
Vilpilg oo o, T\ elr 1O e r__,ﬂ |
| Caston Na. e e eren a3 w2 e 5 \‘??ﬁ RN
SAFRIET IS L Ll . e e e e - 'S
CANBIEE L L e o e e 4A'\’\-}~ :
SIFOUREE, L. e mnma Ve |
Gloses DT L G j

Lawrenco Derlley Laboratory
Aschlves rad Masords Offics




OXYGEW

DATE ALTITIDE TIME DECOMPRESSION REMARKS
T~
2=27=41 29,000 60¢ - Ko symptoms.
SuFod]d 30,000 60¢ mes No symptomse.
3e3l=41 32,000 50¢ = No symptoms.
35,000 10¢
4-16=41 35,000 60¢ wo No symptoms.
4-24-41 36,000 60° om No symptoms.
4=-28-4] 37,000 60 e Fatigus, following run.
4=-30=41 38,000 60¢ - Pain, lacrymation left
eye after 40 minutes.
’ 5741 38,000 601 - No symptoms.
S5=8=41 40,000 60°¢ o No symptoms.
PRIVAcY 4
CT MATERIA
L REMOVED
- 4 -
ENCLOSURE (A)
DOCUMENT SOURCE
L_wr'-n:a B-:..:!;- yi L::efatcr/
: Poohie PP R A M
Ré@rﬁ Serlzs T e e
?ccossgnrl ._3%% 50 000 ; T
i n3Codo bl L .. - P o-—""""'m"
: Coagiziin R i =
Fe:: : - (’ «gﬁ

3003160




Hame -«

WYGEN

DATE ALTITUDE TIME LECOMPRESSION REMARKS !

11-28-40 27,000 80° oo No symptoms.
T~ 3-14-41 29,000 60" - Lega tired.
3-19-41 30,000 50°¢
35,000 10¢ - Pein in calf of leg sand
right knee after 54'.
5=4=40
NOTE == Compressed air illness - severe, sudden collapsse

of legs, requiring prolonged treatment.

PRIVACY AcT MATERIAL REMOVED

30063181

- s -
ENCLOSURE (A}
DOCUMENT SQURCE
Lawrsnce Barkeley Laboratory
) Asehives snd Recosds Office
Rscetda Sesiss Title
" JAccession Me. _Z (s -0 000 F
Fila Coda M. . 1i=lop
Carion No.
Felder No.
Noios
Found By
Dites




&

PRIVACY ACT MATERIAL QEMOVE@

Nemp -

OXYGEN
DATE ALTITUDE TIME DECOMPRESSION REMARKS
10-30-40 26,000 240° *
36,000 120° me No symptoms.
12-3=40 29,000 53¢ - Pain left hand, right arm.
4wl=4l 30,000 301
35,000 10¢ = No symptoms.
5=8=42 38,500 l28¢ 4 hrae Pain left knee, left leg,
518=42 38,500 720¢ 4 hrs. No symptoms.
G=5w-42 38,800 360°¢ 4 hrse. No symptoms,
6-23=42 30,000 120¢ e No symptoms.
BIVIXNG
DATE TEFTH EXPOSURE DECOMPRESSION REMARKS
5=-19-38 100 ft. 28 mins. 2 mins. Pein lsft arm.
l=5=40 38 ft. 12 hrs. 1:5 mins. Rasgh,dizziness.
1-16«40 38 f£t. ¢ hrs. 1.5 mins. Pain arms &
shoulders.
2-5-40 38 fts 6 hrs. 1.5 mins. Soreness right
knees & left
arms
i
# B -
' ‘ ENCLOSURE (A}
DOCUMENT SOURCE
Lewrence Berksley Laboratory
¢ Aschives and Records Offics
Rs?mm Seriss Tille
i | Rocewsion No. .2 A G- 300007
% IFileCode Ne. Y G- (-0
 {Cadon No.
" | Folder No.
- Notgs
. |Found By .
u Dal_bs
0037782



DATE

Hame -~

PRSI L.~ 3~ SR e

=442

6=23-42

6=30=42
7=-21-42
F=25~42

PRIy '
ALY Acy MATERIA REMOVED

s
<
o
T

OXYOEN
. ALTITUDE TIME DECOMPRESSION REMARKS
38,500 720° 4 hrs, No s ymptoma.
30,000 B84%. = Pain left knes, right arm
after 597,
38,500 330 3 hrsg. No symptomse
38,500 300° 2 hrs. No symptoms.
34,000 57¢% oo Pain 1sft shoulder, knese,
' gnd foots
w 7 -
snclosure (A)
DOCUMENT SOURCE
Lewrance Berksley Laboralory
Aschives end Records Offico

<2
Lat

Hesords Seres Tillo

L =59 -l hQ &

el -

Acesasion Na,

File Cods Mo 1
Canon Na.
Folder No.
Notes
Found By
Deates




Nams «=

OXYGEN
DATE ALTITULE T IME DECOMPRESSION REMARKS

2-26=41 29,000 60° o No symptoms.
3=-3=-41 30,000 60° o Ho symptoms.
4=11-41 33,000 50t

35,000 10t - No symptoms.
4-24-41 36,000 60! - No symptoms.
4=28=4]1 37,000 60° o= No symptomse.
4=30=41 38,000 60t oo Ko symptoms.
5-T=41 38,000 €0¢ s No symptoms.
5=8=d] 40 ,000 68G° o No symptoms.
4=-6=42 38,500 360° 4 hrs. No symptomse.
B=3=42 38,500 360°¢ 4 hrs. No symptomse
T=B=42 38,500 360¢ 3 hrs. No symptoms.
T=lT7=42 38,500 270°¢ 2 hrs. No symptomss.

PRIVACY acT MATERIAL REMOVED
- 8 =
ENCLOSURE (A)
DOCUMENT SOURCE

Lawrence Berkelay Laboratory
Aschives eng Records Qffico

R:écords Series Title

Accession No. 2o -3 0=-000F
Fiig Code No. T )

Carion Mo,
Falder No.
Nates
Found By
Dates

[
[}
1)
—d
(s
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Neme -

o

OXYGEN
DATE ALTTTUDE TIME DECOMPRESSION REMARKS
. 12=11-40 28,000 601 =es No symptoms.
™~

12-21=40 20,000 4t

30,000 1207 - No symptoms.
S=14=4£1 29,000 321t e Pain in calf left ls=g.
3=-27=41 17,900 31,

33,600 8t - Fatigue.
5=-14-42 18,000 25¢

34,000 g2° o m Ne symptoma.
3elT=42 18,000 245

34,000 15 1/2¢ —e No symptoms.

PRIVACY 4
CT MATER
AL REMOYg
D
= Q w
ENCLOSURE (4)
DOCUMENT SOURCE
Lawrence Berkaley Laboratory

3003780

I File Cods No.
§Carion Ne.

{Found By

: Asrchives and Records Offico
" Records Seriss Titlo

‘Accession No.

2 e =-30-02007F
.\G—’(—’ID N

Folder Ne.

Nates

Dates




Namg o=

_ OXYGEN
DATE ALTITUDE TIME DECOMPRESSION REMARKS
- 2-19-41 28,000 60° - No symptoms.
2-87-41 29,000 60" e No symptoms.
5=31=-41 32,000 50
35,000 1ot e No symptoms.
4-25=41 36,000 60° e No aymptoms.
5=12=4]1 40,000 60° = No symptoms,
NOTE == May, 1941 Torn muscle (fibers?), acute flexion
, right leg. ]
5eG=42 38,500 120+ 4 hra. Pain right knee.
5e15-42 38,500 300 5 hrs. Pain right knee.
5=25~42 38,500 270°¢ 6 hrs. Pain right knes,
T=25=42 34,000 44° S Pain right knee.
P
R VACY sy MATERIAL REMWE@
w 10 =

ENCLOSURE (A)

DOCUMENT SOURCE
Lawrence Berkeley Laboratory
Archives and Records Office

wada Sories Titlo

Aegession Mo. Sle -?(2—;@[}(22 N

Fits Code Ne. =1=10

o 1Catton Ne.
‘| Féider Na.

Notea

Found L

Dstes

EE it

i

L
=
)
L)
ed
focoe |
-



Nemg -=

DATE ALTITUDE TIME DE8§§g§§SSION REMARKS
1l=1=40 20,000 40°
28,000 200°
35,000 120¢ - No symptoms.
2=19=41 28,000 603 we Pein right shoulder after
227,
2=20-41 37,000 320 (Helium & Og) Pain right shoulder after
20°¢ (oxygen) lagt,
S5=6e4ql 33,600 52t 1 hre. No symptoms.
5-13=42 38,500 720° 4 hrse. No symptomse
7@l D, 38,500 3601 3 hrs. Slight pain left knee &
left hand, disappeared
after 67¢%,

FRlvacy
AGTMATER
AL Remgyy:
0

w 11 e
ENCLOSURE (A)

DOCUMENT SOURCE
Lawrencs Berkelsy Laboratery < |
Archives and Records Offics -

Records Serles Tille

Accession No,
Flle Cede Ke.
Casten No.
FolderNo. ...
Netes . . ..
Found By . ___
Datea

L)
Len]
oo
el
oo |
<D
e



PRIVACY AcT MATERIA

Nemg =

L REMOVED

OXYGEN
DATE ALTITUDE TIME DECOMPRESSION REMARKS

11-22-40 20,000 401

26,000 451

33,000 25¢ - Pain right ankl and knee.
11-27-40 33,000 150°

35,000 120t 88 mins. No symptoms.
12=11-40 37,000 240° § hrs. No symptoms.
2-19=41 28,000 60" - No symptoms.
B=l4-4] 30,000 60° e No symptoms.
3-25-41 30,000 50"

35,000 107 = No symptoms.,
4-11=41 33,000 50¢

35,000 10t - No symptoms,
4alf=41 35,000 60°* - No symptoms.
4=258=4] 36,000 60" o No symptoms.
4-30=41 38,000 601 coas No symptomse
S=lZ=dl 40,000 80° o No symptoms.
5«27=42 38,500 720° 4 hrs. No symptomse.
6=18=42 38,500 360° 4 hrs. No symptoms.
7=6=42 38,500 3601 3 hrs. No symptoms.

- 12 =

A A
q‘l‘h‘ P s}

~

ENCLOSURE {A)

DOCUMENT SOURCE
Lawrenco Berkoley Laboratary
Archives end Records Office

Recerds Seorioa Tillo

Carion Ne.
Feldar b, o -
Netes ___ . )
Fourd ', .
Dates  _

Accession No. ?@Sg} - F0-000%
Fils Coda No. 121776 %




DATE

Name ---

REMARKS

11-4-40

12-10-40
12-14-40

5-14=-41

6=1-42
7=25-42

’

PRIV, ‘
ACYACTMATERIAL REMovep

BRRUEEE A

20,000
29,000
35,000
28,000

37,000

29,000
38,500

OXYGEN
ALTITUDE _ TIME  DECOMPRESSION
40¢
200!
120" --
60! -
133! -
32! -
133¢ 3 hrs.
125' -

34,000

- 13 =

No symptoms,

No symptoms.

Oxygen inhalation prior
to ascent, pain left
ankle & right cslcaneus.
No symptomns.

Pain right heel, right
wrist,

Paln left heel and ankle.

ENCLOSURE (A)

DOCUMENT SOURCE
Lawrenco Derkaley Laboratery
Archivas znd Racords Offico

ﬁocorda Sorios Titlo

[Accession No. ~ 90 -0003
File Code No. L=l OOD

~_|Carton No. . N
Folder No.

Notos _.. .. .. ..
Found €y

1Dates




— |

OXYGEN
DATE ALTITUDE TIME DECOMPRESS ION REMARKS
10-28-40 25,000 240! Pain right shoulder,
35,000 120! - Pain right %nes,
12-5~40 20,000 40!
25,000 42!
30,000 117! Pain both knees & left
37,000 491 - shoulder.,
11-29-40 37,000 120! 3 hrs. Intestlnal gas pains,
3-13-41 30,000 60! - Pain both shoulders.
3=27=41 17,900 31!
33, 600 gt - Fatigue.
3=31-41 28,000 30!
34,000 28! - No symptoms.
5=7-41 38,000 601 2 hrs. No symptoms.
B~22-41 40,000 681 2 hrs. Pain left arm.
11-5=41 18,000 18 1/2!'
34,000 19 - No symptoms.
3=31-42 54,000 1440 4 hrs, No symptoms.
4-8-42 38,500 22 1/2! 1/2 hr, Pain both arms,
PRIy,
ACY ACT MATERIAL REMOVED
.14 =
ENCLOSURE (A)
DOCUMENT SOURCE
Lawrence Barkeley Laboratory
Aschives 2nd Racords OHico

- |Accession No.
. | Flla:Code Ne.
.5 {Carton No.
= {Folder N>,
o |Netea .
. |FoundBy . __ e

3003190

Dlt?a

Hq:(::om Series Titlo

__;12955§g7§ux£z_»




vane -- Q.

OXYGEN
MARKS
DATE ALTITULE TIME DECOMPRESS ION RE
|}
-25-42 30,000 6 1/2 .
e-20 34:000 31 1/2¢ - No symptoms
t knee,
3m24=42 34,000 60! 2 hrs. Pain ler
left knee.
3=26=-42 34,000 309! 4 hrs. pain le
- toms.
3=30-42 34,000 22! _ No symptom
ight knee.
4-2-42 34,000 240! 2 hrs. Pain rig
PRIy
CVAC
Thap,
ERipy
ﬁznﬂjv
(3]
'
- 15 =
ENCLOSURE (A)
DOCUMENT SOURCE

3603791

Lawrenco Berkeley Laborat
Archives and Records Offico

Records Series Titlo

. | Accession No, 220 ~ 26 ~000 ¥
- |File Code No. (9=1-/C A
~: | Carton No,
. |Foldor No,
-~ {Notes ___
4 |FoundCy _ e R
% {Dates . )




N

OXYGEN ‘
DATE ALTITUDE TIME DECOMPRESSION REMARKS
11-26-40 20,000 40!
. 25,000 45!
~ 30,000 901 -— Dulé 1'>ain right knee after
[ ]
12-2=40 37,000 120! 3 hrse Pain right knee,
12-12-40 20,000 30Q!
37,000 10t - Intense pain right knee,
2-25-42 30,000 6 1/2¢
34,000 31 1/2¢ - Pain right shoulder.
3=30-42 34,000 22! - Pain left knee.
PRivac : '
Y
D
3% 16 =
ENCLOSURE (A)
DOCUMENT SOURCE

30603192

Lawrenco Berkoley Laboratory
Archives and Records Offico

ﬁdmda Series Titlo

Atceasion No. ___3‘1%;_10 -000.+7____
File Code No. G- —~/0.

Carton No. -

Foldert!s. L \

Notes . __ et e e svm et s
FoundCy . _.

Otes

L




' OXYGEN
DATE ALTITUDE TIME DECOMPRESSION REMARKS
3ed-42 34,000 431 -- Pain right knee.
3/24=-42 34,000 60! 2 hrs, No symptoms.
3=31-42 34,000 15! - No symptoms.
4-3-42 34,000 19! - Pain right knee.
PRIy,
ACy 4
C
T MAT ER/A [ REM
Olep
- 17 -
ENCLOSURE (A)
DOCUMENT SOURCE
Lawrencs Berkeley Laboratory
Archives and Records Offico

30037143

Records Serios Tiily

- | Accession No. 2 Q(, =90 -000.%

. {Filo Code No. =[~10

* 1Carten No.
.. |Folder 1.
. |Netes .

* |Found C,
Dates . .

— . T




ane - (R

XYGEN
_DATE ALTITULE TIME DECOMPRESSION REMARKS
- 3=13-41 29,000 601 - No symptoms.

S=2T=4l 33,600 30! -~ No symptoms.

3-28-4]1 33,600 98'(0p) - Pain both knees after 23'.

SmlBmd] 34,000 75'(02) - Pains right foot m d knee

after 36!
PRy,
Acy
A,
Movgy

- 18 =

3603794

ENCLOSURE (A)

DOCUMENT SOURCE
Lawrenco Berkeley Laboratory
Archivos and Records Offico

.Records Series Titlo

Accession No. =
File Code No. N
Garton No. N 3
Folder No.
[Notes _____
Found By

Dates




veae - QN

. OXYGEN
DATE ALTITUDE - TIME DECOMPRESSION REMARKS
. 11-18-40 20,000 40!
25,000 . 45!
™~ 32,000 155¢
35,000 120! - Fatigue in evening.
12-6=~40 37,000 138! 4 hrs. Pain left knee after 130!
3=19-41 30,000 50!
35,000 101 - No symptoms.
4-17-41 35,000 60! - No symptoms.
4-25-4), 36,000 60t - Pain right leg 27!
5=-21~-42 38,500 360! 3 hrs. No symptoms.
6=17=42 38,500 94! 4 hras, Off oxygen 27' before as-
cent., Paln right knee,
T-15=42 38, 500 210! 2 hrs, Dro;sy, unsble to stay
awake.
PRIy,
Acy
(H
Vep
-19 -
ENUL OSURE (A)
DOCUMENT SOQURCE
Lawrence Berkolsy Laboratory
Archives end Records Office

3003195

'RnordsSorluTmo &’p- Mﬁ@é S&L\W

AcuulonNo 491#_ 004
Filg Code No. -(qgl (4]

Cagton No.
Folder No.
Nates __ . [ .
Found B _ (7- WVE . -G
Dq:_tcz — e i




Name == Lisut., _

OXYGEN .
DATE ALTITULE TIME DECOMPRESSION REMARKS
11-5=41 18,000 18 1/2¢
34,000 19! - Pain right thumb,
3=4-42 34,000 43! - Pain right thumb.
3/14/42 18,000 25"
34,000 22¢ - No symptoms.
3/17/42 18,000 24!
34,000 15 1/2 -- No symptoms,
PRy,
Acy
Movep
- - 20 -

ENCLOSURE (4)

3003190

]_:i_ocords Series Titlo

DOCUMENT SOURCE
Lawrence Barkeley Laboratory
Archives cnd Rocords Offico

File Code No.

Carton No.

o M"c.“lon No. _mr;j?_—ﬁelv_
v g

Foldzr No.
Notes _
Found C;
Dates




