
43io47Li
Annual Progress Report

Exposure of Radar Workers to Microwaves

‘port for period of March 1, 1963 to February 28, 1964

‘sponsible Investigator:

Contract Number: MD-2390co
Supported by:

i

3
NOT FOR PUBLICATION

"J
DDC AVAILABILITY STATEMENT

OTS

C '
C... £ '

U. S. Army Medical Research and Development 
Command, Department of the Army, Washington, D.C.

rrH

tvs-a s

§

Merril Eispnhnrt
Professor of Industrial Medicine 
Institute of Industrial Medicine 
New York University Medical Center

This information may not be released to other persons, quoted, or 
extracted, for publication, or otherwise disseminated without 
permission of the responsible investigator or the commission 
director.

Annual report to the Commission on Environmental Hygiene of the 
Armed Forces Epidemiological Board

DDC
----------------'■

ALL DISTRIBUTION OF THIS REPORT IS CONTROLLED. QUALIFIED DDC USERS 
SHOULD REQUEST THROUGH THE COMMANDING GENERAL, U. S. ARMY MEDICAL 
RESEARCH AND DEVELOPMENT COMMAND.

F
MAR 5 1SS4

O CT-- 
I-’...!CTCT
.'J



ABSTRACT

1. Preparing institution:

2. Exposure of Radar Workers to MicrowavesTitle of report:

3. Merril EisenbudPrincipal investigator:

13 pages, February 18, 19644. Number of pages, and date:

MD-23905. Contract number:

6. Supported by:

Annual report to
Board

Key works:7.

Institute of Industrial Medicine
New York University Medical Center

the Commission on Environmental
Hygiene of the Armed Forces Epidemiological

Occupational microwave exposure, 
Sub-clinical lens changes, 
Microwave exposure parameters, 
Cataract incidence, Radar 
exposure, Relative risk, 
Retrospective study, Military 
occupational specialty class
ification.

U. S. Army Medical Research and 
Development Command Department of 
the Army, Washington, D. C.

exposure to microwave 
lens changes revealed

<
I
J

Two aspects of the lenticular effects of occupational 
radiation have been investigated. A study of sub-clinical 
a greater mean incidence in a sample of 736 microwave workers than in 559 controls. 
The increased incidence appeared to be correlated both with parameters of micro
wave exposure and general microwave work areas. The second aspect which was 
considered was the association of military occupational radar exposure to cat
aract induction. This study, which is not yet completed, consists of a comparison 
of the military work experiences of 2,500 VA hospital cataract cases with those 
of a control group to determine the number of radar workers in each group. This 
information will then be used to determine the relative risk of cataract induction 
for radar compared to non-radar military personnel by a retrospective technique.



Exposure of Radar Workers to Microwaves

Introduction

Study of Sub-Clinical Lens Changes and Their Relationship to Environmental 
Factors

A study was made both of individuals currently employed in microwave 
occupations and those who were engaged in military radar work during 
World War II and the Korean conflict. It was necessary in these studies 
to consider two separate, although possibly related, types of lens changes. 
In the study of current microwave employees (i.e. prospective type approach) 
the incidence of minor or sub-clinical lens changes was investigated as 
contrasted to the retrospective study in which cataract incidence was con
sidered. Although this procedure introduces the obvious difficulty involved 
in the comparison or association of the two effects, it was unavoidable 
since the expected low incidence of cataracts indicated that prohibitively 
large samples would be required in a current, prospective type study. 
Cataract incidence could, however, be efficiently investigated by a retro
spective approach since the requisite information could be obtained from 
available military records thereby permitting an adequately sized sample 
to be selected.

Occupational exposure to microwave radiation has been implicated as a 
potential source of lens damage in microwave workers. The cataractogenic 
potential of microwave radiation of several different wavelengths has been 
well documented in animal experiments (1,2) and by four reported cases of 
microwave cataracts in humans (3,4,5). In both animal and human exposures 
the levels were significantly greater than those normally encountered 
during occupational exposure. The question which remained to be answered 
was whether or not chronic low level occupational exposures would exert a 
cumulative damaging effect upon the lens. This study was therefore under
taken to provide an answer to this question by investigating certain aspects 
of the effects of microwave exposure on the lenses of individuals who have 
been routinely exposed to microwave radiation.

H This portion of the study of sub-clinical lens changes was conducted in 
conjunction with the Department of Ophthalmology of the New York University 
Medical Center and supported by the U. S. Air Force under contract number 
AF 30(602)2215.

A preliminary analysis of the results of a study of the incidence of 
minor types of lens defects had indicated that such defects increased with 
increasing age both for a group of 736 microwave workers and a group of 
559 controls. By utilizing simple linear regression analysis it was de
termined that there was a statistically significant difference in the 
regressions of the exposed (microwave workers) and the control groups 
with the microwave workers group showing the greater mean incidence of 
lens defects at a given age. This difference was not shown to be of any 
practical clinical significance and no association was made with cataract 
formation^ (5).
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increases in average power output of microwave generators 
mode of power termination
distance from operating equipment
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Each of the estimated regression coefficients was tested and determined to 
be. statistically significant at least at the 5% level (i.e. P-<.05). The 
independent variables when ordered according to decreasing significance in 
the regression were: age, exposure score, duration of microwave work, and 
the interaction variable of exposure score and duration. The addition of 
the latter three factors to the simple model containing only age as the 
independent variable, resulted in a reduction in the sample estimate of the 
age regression coefficient to a value which was no longer significantly 
greater than the corresponding control group age regression value. This 
implies that the greater rate of increase in minor lens defects detected 
in the microwave workers group may be explained by the factor elated to 
microwave exposure (i.e. X£j X3, and X4).

The statistical significance of the exposure score variable (X2) is 
an indication that the factors of which it is composed are related to 
occupational microwave exposure. It may, on this basis, be concluded that 
the following factors are associated with the increase in lens defects 
attributed to microwave exposure:

a)
b)
c)

The detection of a difference in the microwave workers and control groups 
indicated the desirability of obtaining more specific correlations between 
the increased incidence of minor lens defects and factors related to the micro
wave environment. Each microwave worker, in addition to being examined and 
graded for each of five types of minor lens defects , provided a detailed 
account of his past experiences with microwave radiating equipment. Thus for 
each exposed individual it was possible to form an eye score (lens score) 
which was an unweighted sum of the relative severity scores for each lens 
category, and a microwave exposure score obtained by a relative weighting of 
the factors associated with microwave exposure as obtained from the individual's 
indicated experiences. A total duration of employment in microwave work was 
also obtained for each microwave worker.

Y = . 2514 H- . 1672X1 .0051X2 + .052X3

The contribution of the microwave exposure parameters to the increased 
incidence of minor lens defects noted in the exposed group, was then con
sidered by subjecting the data to a multiple regression analysis. In this 
analysis the eye score (Y) (which was taken as the depandent variable) was 
regressed on the independent variables: age (X^), exposure score (X2), 
duration of microwave work (X3), and the interaction variable (X4 = X2 X X3). 
The latter variable was included in the analysis in an attempt to define a 
term which, on the basis of its exposure factor (^2^ aua cbe t’-me factor (X3) 
was a oercer estimator of microwave dose and hence more highly positively 
correlated the eye score. The multiple regression analysis for the 736 
microwave workers resulted in the following equation:

1. The lens defects categories which are described in detail in (5) are: 
opacification, minute defects, relucency, sutural defects, and posterior 
polar defects Each lens category received a relative score of from 0 for 
insignificant numbers or degree of change to 3 for large numbers or major 
degrees of change short of clinically recognized cataract. An eye score 
(lens score) was determined for each microwave worker and control.
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Group I
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Due to the qualitative nature of the exposure data it was not possible to 
determine the relative importance of these factors with respect to their 
contributions to the eye score.

Group II
Group III
Group IV
Group V

frequency of viewing open waveguides
frequency of experiencing physical sensations due to microwave 
exposure

duration of exposure to and power output of radar antennas.

I

d)
e)

Operation, installation, maintenance and test of microwave 
equipment

Installation, maintenance and test of microwave equipment
Research and development
Operation of microwave equipment
Combinations of job categories.

The significant positive correlation of eye score and the duration of 
microwave work was anticipated since there should be a direct relationship 
between microwave exposure and the duration of time spent in the microwave 
environment. Since the duration of microwave work was less strongly correlated 
with the increased incidence of lens defects than the exposure score, it is 
suggested that microwave equipment parameters and work practices are of greater 
importance than the length of potential exposure. This effect was also reflected 
in the interaction variable (X4) which was less significant in the regression 
than either X2 or X3 and also exhibited a negative correlation with the eye 
score. This negative relationship was due to the negative correlation of ex- 
posoure score and duration of microwave work which in turn was attributed to 
the fact that the younger microwave workers were assigned relatively higher 
exposure scores chan older workers (who had worked with radar for longer 
periods) since the younger man generally worked with modern radar equipment 
with high power outputs.

It may be noted that these groups are not in all cases mutually exclusive 
as they were used merely as a convenient means of classifying microwave 
workers to permit the investigation of general relationships.

The apparent correlation of the increased incidence of minor lens defects 
to factors related to microwave exposure suggested that the lenses of microwave workers 
were being differentially affected by exposure. It was therefore decided to 
investigate the possible associations between this effect and microwave job 
areas by means of an intra-group analysis. For this purpose the sample was 
partitioned into five sub-groups representing the major areas of job spec
ialization included in the study. These groups were defined in terms of 
specialized job functions as follows:
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A multivariate analysis of variance was employed to determine the signi
ficance of the differences in the mean values of the independent variables Xj, 
X2, Xj, and X^ for these five groups. It was determined by this method, that 
there were statistically significant differences in these groups in terms of 
their mean vectors. Since this introduced the possibility that the differences 
in the groups might be related to the incidence of lens defects, the mean eye 
score for each cub-group was determined and multiple regression analyses were 
performed in each case. It was found that the greatest incidence of minor 
lens defects was associated with Group III (Research and Development). The 
multiple regression analysis of this group failed to indicate significant 
correlations between eye score and either exposure score or duration of micro
wave work. This suggests that in addition to the association of work areas 
to lens changes, there are certain types of exposures (e.g. those encountered 
during research and development work) which cannot be adequately described by 
the available exposure information. Since an increased incidence of such 
types of lens changes has not been shown to relate to actual lens damage, it 
cannot be implied from these findings that there are differences in the risk 
of cataract formation associated with areas of job specialization.

II

Category 1 - Individuals with no known ionizing radiation exposure. 
Category 2 - Those who have worked in close proximity to microwave 

generating tubes which, due to the magnitude of the 
impressed voltage, may have produced X-radiation;but 
who had not worn a film badge radiation dosimeter.

Category 3 - Includes those who have been exposed to significant 
quantities of ionizing radiation without exposure records.

Category 4 - Individuals whose work required them to weai film badges 
due to potential exposure to ionizing radiation.

Classification of the sample according to this scheme resulted in the formation 
of three groups, since no individuals fitting into Category 3 were included in 
the sample.

The technique of multivariate analysis of variance was also applied in 
an attempt to estimate the effect of ionizing radiation exposure on the 
detected increased incidence of lens defects. It is known that excessive 
exposure to ionizing radiation can cause cataracts, and since it is also known 
that microwave generating tubes do in some cases produce X-rays, this type of 
radiation must be implicated as an alternate or conjunctive cause of the lens 
effects which were investigated. The microwave workers were again partitioned 
into four sub-groups on the basis of qualitative indications of ionizing rad
iation exposure. The categories selected for classification were:
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Retrospective Study of Cataract Incidence
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The second aspect of the study of the exposure of radar workers to micro
wave radiation has consisted of an investigation of the association of military 
microwave work with cataract incidence. A retrospective approach has been em
ployed in which the occupational status of military cataract cases is deter
mined. This appeared to be the only feasible procedure in view of the in
ordinately large sample which would be required in the alternate prospective or 
forward-tracing study. It was estimated that the incidence of cataracts in post-war

The influence of ionizing radiation exposure was also considered by a 
determination of the mean eye score for a group of radar antenna workers. 
On the basis of the type of work they performed and their past history, it 
was indicated that members of this group had not been exposed to ionizing 
radiation although they had been exposed to microwave radiation. If it were 
assumed that the increased incidence of minor lens defects in microwave 
workers was due exclusively or in part to ionizing radiation exposure, then 
the mean eye score for the antenna workers would be expected to fall some
where between that of the microwave workers group and the control group. 
The mean eye score for the antenna workers was, however, found to be greater 
than the mean for the general microwave workers which tends to contradict 
the assumption that ionizing radiation was the causative agent for the effect 
noted in this study.

A multivariate analysis of variance of these groups indicated significant 
differences in the mean vectors of the independent variables, corresponding to 
age, exposure score, and the duration of microwave work. These differences 
(which were attributed to inherent similarities in the X-ray categorization 
procedure and the previously considered job area categorization) permitted 
the consideration of the association of lens change with qualitative indica
tions of ionizing radiation exposure. If X-ray exposure was in fact, affect
ing the incidence of the sub-clinical lens changes, it would be expected that 
the mean eye score would be maximum for individuals in Category 4. It was 
found however, that the mean score for Category 4 was the lowest of the three 
categories.

The small sample size of the antenna x-zorker's group (i.e. 18 individuals) 
unfortunately decreases the significance of the results obtained in the above 
analysis as does the qualitative nature of the preceding analysis based on the 
classification of the sample according to X-ray exposure. A positive statement 
is therefore not justified and it may only be indicated that there was no 
evidence, from this study, to suggest an association between the increased 
incidence of minor lens defects in radar xzorkers and exposure to ionizing rad
iation. In the absence of such evidence and in view of the significant correla
tions between the lens changes and microx-zave exposure parameters, it may reason
ably be concluded that these changes are related to microwave exposure.
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The creation of the cataract and control group rosters and the abstraction 
of the required information has been performed by the Veteran's Administration 
medical record librarians in conjunction with the central office record librarian

It was also a necessary expedient to restrict the sample to enlisted personnel 
of the Army and the Air Force for whom military occupational specialties could 
be determined from available military records.

cases.
cases.

X20-077
-071
-091

I

military personnel was on the order of 0.17percent. This indicated that in a 
prospective study a sample of some 50,000 veterans would be required for an 
expectation of 100 cataract cases. In a retrospective study on the other hand, 
it was estimated that 2500 cataract cases and a similar number of controls would 
provide an adequately sensitive means of detecting a significant association of 
cataracts and radar work.

The controls for the cataract cases are veterans with VA hospital register 
numbers adjacent to the selected cataract cases. The controls obtained in this 
manner have random medical diagnoses but in other respects they should be 
comparable to the cataract group. This procedure was followed to reduce the 
probability of attributing an association of radar work to cataract formation 
when in fact the association was cuased by bias introduced by the selection of 
controls of a specific diagnosis which itself was related to radar work. It was 
considered that this procedure was necessary in this study in particular, since 
there is no available information concerning the relationship between microwave 
radiation exposure and the incidence of diseases in humans. The sampling plan 
was designed in conjunction with the Follow-up Agency, Division of Medical 
Sciences of the National Academy of Sciences-National Research Council which 
also provided the necessary liaison with the agencies carrying out the sampling 
procedure.

Certain limitations were imposed in the selection of the sample of cataract 
An upper limit on age of birth of 1910 was specified for the sample 
This was necessary to reduce the dilution of the sample by senile 

cataract cases having non-service related impairments. For this same reason, 
individuals with the following cataract diagnoses were excluded from the study: 
(cf. AMA Standard Nomenclature of Diseases and Operations 4th de., 1952).

Cataract congenital
Cataract in monglism
Cataract, total, congenital, due to inflammation 

-402.0 Traumatic cataract due to contusion 
-410.0 Traumatic cataract due to penetrating wound 
-785 Diabetic cataract.
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The sampling procedure yields the following information for each case:

The classification procedure for each individual involves the following
steps:

1)

i.

ii.

4)

2)
3)

Case identification
Branch of service
Date of birth (month and year)
Date of hospital admission (month and year)
Station code
Cataract diagnosis (where applicable)
Date of EAD
Date of separation
Total number of MOS’s assigned
MOS ’ s
Card number

at the Department of Medicine and Surgery of the Veteran’s Administration. Access 
to the military records necessary for the determination of military occupational 
specialties was provided by the Department of Defense.

Determination of medical status of case from general diagnostic code 
(i.e cataract or non-cataract).

Determination of branch of military service.
Referral of the individual’s coded military occupational specialty to 

the list of radar specialties for the indicated branch of service 
to determine status as radar worker 

the appropriate list of non-radar specialties if the individual 
is not classified as a radar worker.

If the individual's specialty code is not located classify as unknown 
occupational status.

1. Military occupational specialty codes for the U. S. Army and the Army Air 
Force were obtained from the War Department Technical Manual TM12-427, Military 
Occupational Classification of Enlisted Personnel, July, 1944, and the Depart
ment of the Army Special Regulations No. 615-25-15, November 15, 1950. The codes 
for U. S. Air Force personnel were obtained from the Airman Classification Manual. 
AFM 35-1, Vol 1, December 1, 1959.

The information obtained from the VA and military records is coded and 
used to classify cataract cases and controls according to military occupations. 
The general categories of classification are radar worker and non-radar worker. 
The military occupational specialty category is determined by a comparison of 
the coded military occupational specialty (or specialties) for each individual 
with a complete listing of all pertinent military occupational codes.
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In view of the magnitude of the effort required for the classification 
and the projected size of the sample which is approximately 5,000 cases, it 
is necessary to utilize a digital computer for the classification. 
Fortran computer program which was written for this purpose is shown in 
Appendix A (the classification is performed by use of the IBM 7094 computer 
at New York University).

After an individual’s branch of service has been determined, as many as 
31 comparisons of occupational specialty codes may be required to determine 
his radar status and an additional 1509 comparisons may be required to classify 
him as a non-radar worker. The actual number of comparisons for a given 
individual may be further increased since in many instances multiple occupa
tional specialty codes are assigned to an individual. Another complicating 
feature is encountered in cases where an individual had changed his branch of 
service which thus necessitates searching of separate lists corresponding to 
each branch of service. Step (4) in the above procedure was included to 
account for the individuals who could not be classified by the scheme employed. 
This was considered of importance since the relative number of unclassified 
individuals would serve as an indication of the efficacy of the procedure 
and the completeness of the available classification information.

The categorization of 1240 cataract cases and 1008 random diagnosis con
trols has been completed. The results, which represent approximately 40 percent 
of the expected total cases for each group, are shown in Table A which includes 
in addition to the radar and non-radar category frequencies, a sample break
down according to branch of service with the corresponding mean age for each 
sub-group. This additional information has been determined to provide a basis 
for comparing the general similarities of the cataract and control groups.
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Cataract Cases Non-Cataract Cases

Branch of Service

Military Occupation

41 34

The salient features at this stage of the analysis appear to be:

The apparent similarity of the cataract and non-cataract groups in

Radar workers
Non-radar workers
Unclassified (i.e. occupational

-specialties not located in lists)

Table A - Classification of Cataract and Non-Cataract Cases According to 
Branch of Service and Military Occupation.

91
1240
43.99

10
1098

985
44.11
120
45.40
20
32.20
24
41.92

59
1008
41.92

12
903

775
42.13
118
43.55
34
31.23
22
41.36

3. 
group.

Army personnel
-mean age (years)

Army Air Force personnel
- mean age (years)

U. S. Air Force personnel
-mean age (years)

Army to U. S. Air Force personnel
-mean age (years)

Personnel with no reported 
occupational specialties

Total sample
-mean age (years)

It would be premature to draw any conclusions from these incomplete results 
but it may be noted that the samples of cataract cases and controls do not 
show any obvious dissimilarities which indicates the apparent adequacy of the 
sampling plan. The small percentage of unclassified cases may, in addition, 
be taken as an indication of a reasonable degree of effectiveness of the 
categorization procedure.

1.
all categories.

2. The small percentage of unclassified cases (i.e. less than four per
cent unclassified).

The slightly greater frequency of radar workers in the non-cataract
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Summary and Conclusions

The association of more severe degrees of lens damage, namely, cataract 
formation with occupational microwave exposure is being considered in a retros
pective study of approximately 2500 cataract cases and comparable random medical 
diagnosis controls. The sampling plan has been put into effect and to date 
1240 cataract cases and 1008 controls have been classified according to 
military occupational specialties. There is no evidence at this point, to 
suggest the existence of an increased relative risk of cataract formation 
associated with military radar work.

The study of minor or sub-clinical lens defects in a sample of 736 radar 
workers and 559 controls revealed an apparent increase in the incidence of 
defects in the lenses of radar workers. The significant statistical correla
tions of microwave exposure parameters to the increased incidence of defects, 
and the lack of evidence to support alternate causes of this effect, indicate 
that the changes may be due to microwave radiation exposure. In considering 
the significance of this indicated causal relationship of microwave exposure 
and minor types of lens defects it must be stated that the role of such changes 
in cataract etiology is unknown. It is therefore possible to state only that 
the results of this aspect of the study suggest that the lens of microwave 
workers are differentially affected by microwave exposure to a degree that does 
not involve detectable visual impairment.

During the past year the final phase,of a study of the incidence of minor 
lens defects in microwave workers has been completed. A corollary study of 
the association of microwave work and cataract incidence in World War II and 
Korean Veterans has been undertaken and results obtained for approximately 
40 percent of the expected total sample.
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APPENDIX A
CLASSIFICATION OF PERSONNEL ACCORDING TO MILITARY OCCUPATIONS

C
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305 
INPUT

0
= 1.1509

CONTROL CASES 
DIMENSION NAR!35).NAFR(35) .NA( 1550).NAF( 1000)•MOS(20) .J IN(20) 
AIR = 0.0 
DO 1 1 = 1.28 
NAR (I) ~ 0 
DO 513 1=1,31 

513 NAFR (I) = 
00 2 I 

2 NA(I)=0 
DOI 111 = 1.926 

111 NAF(I)=O 
NOTA = 0 
NOT = 0 
JAR = 0 
JAFR = 0 
ATOT = 0.0 
ARMF=0.0 
AFA=O.0 
JA = 0 
JAF = 0 
ASUM = 0.0 
AAG = 0.0 
NULL = 0 
AAFG = 0.0 
ARM = 0.0 
AMG=O.0 
AMM=0.0 
JXR=O 
JXFR=O 
JXA = O 
JXAF=O 
READ INPUT TAPE 5*I 05, I AR. 1AFR,I A• IAF 

105 FORMAT ( I 4.2X • I 4•2X•14•2X•I 4)
READ BINARY (NAR( I ) . I = 1 . I AR ) , (NAFR! I ) . 1=1 .IAFR) .(NA( I ) , I = 1 . I A) .(NA 

IF ( I ) , 1 = 1. IAF )
READ INPUT TAPE 5.4.NUM 

4 FORMAT ( 15) 
CUM = NUM 
D05 J = 1 • NUM 
READ INPUT TAPE*5.6.IDEN.KINI.KIN2.KIN3.(JINCI).1=1.7) 

6 FORMAT! 14.I 1,2X, I2.30X.12.715) 
IF(KIN3—7)410.410.302 

410 WRITE OUTPUT TAPE 6.400,IDEN.KIN1 .KIN2.KIN3.(J IN( I)• I = 1.7) 
400 FORMAT!//10X.I4.2X.I1.2X.I2.2X.I2.4X.7I5) 

GO TO 305 
302 READ INPUT TAPE 5.301. (J IN( I ).I=8.14 ) 
301 FORMAT(41X•715)

WRITE OUTPUT TAPE 6,401,I DEN,KIN1 ,KIN2.KIN3,(J IN( I ) ,I = 1 ,14) 
40 1 FORMAT!//10X, 14,2X.I 1.2X,I 2,2X•I 2.4X,7 I 5/41X,7 15) 
305 DO 101 I=1•KIN3 
101 MOS!I) = JIN!I) 

IF (KIN'3) 5,102.103 
103 BA = KIN2 

ASUM=ASUMF63•O-OA 
ATOT = ATOT Fl.0
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15.16,15

5,21,30
30

22,23,22

5,27,28

701

5,35,36
36

5,97,40
40

702
31

IF(KINI —6)90,91,5 
90 IF(KIN1 —4)7,701,8 
7 DA=BA
AAG=AAG*63•0—DA 
ARM = ARM+1,0 
1 = 1 
LAR = M0S(I) 
DO 15 K=l,I AR 
IF (NAR(K)-LAR)

15 CONTINUE
IF (KIN3-1) 
I = 1 + 1 
GO TO 31

16 JAR = JARil 
GO TO 699 
I = 121 

29 LAN = M0S(I) 
DO 22 K=1,IA 
IF(NA(K)—LAN)

22 CONTINUE 
IF (KIN3-I)

28 I = 1+1 
GO T0 29

23 JA = JAM 
GO TO 5

27 N0TA = N0TA+1
GO TO 5 

102 NULL = NULL+1 
CUM=CUM-1.0 
GO TO 5 
FA=BA 
ARMF=ARMF »-63 • O-FA 
AFA=AFA*1 , 0 
GO TO 7J2 

8 CA=BA
AAFG=AAFG*63•0—CA 
AIR = A IR +1.0 
I = 1

37 MAR = M0S(I)
DO 33 K=1,IAFR
IF <NAFR(K)—MAR)33•34, 33

33 CONTINUE
IF (KIN3-I)
I = 1*1
GO TO 37

34 JAFR = JAFR+1 
GO TO 699

35 I =1 
4 I MAN = M0S(I)

D0 38 K=1,IAF 
IF(NAF(K)—MAN)38,39,38

38 CONTINUE
IF (KIN3-1)
I = 1 + 1 
G0 TO 41

39 JAF = JAF+1
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CLASSIFICATION OF PERSONNEL ACCORDING TO MILITARY OCCUPATIONS

C

126

GO TO 5
97 NOT = NOT+l

GO TO 5
MIXED ARMY AND AIR FORCE MOS CLASSIFICATIONS

91 EA=BA
AMG=AMG+63•0—EA
AMM=AMM+1.0
1 = 1

94 LXR=M0S(I)
IF(LXR)5,92.93

93 D096 K=1 »I AR
IF(NAR(K)-LXR)96•99•96 

96 CONTINUE
1 = 1*1
GO TO 94

99 JXR=JXR+1
GO TO 699

92 1=1+1
MXR=M0S( I )
DO 120 K=1.IAFR
IF (NAFR(K)-MXR)120,122,120 

120 CONTINUE
(KIN3-I)5.123.124
TO 92

IF
124 GO
122 JXFR=JXFR+1 

GO TO 699
123 1=1
125 LXN=M0S(I) 

IF(LXN)5.126.127
127 DO 128 K=1.I A

IF(NA(K)-LXN)128,130,128
128 CONTINUE 
130 JXA=JXA+1

GO T0 5

MXN=M0SlI)
D0 131 K=1.IAF
IFINAF(K)-MXN)131.132.131

131 CONTINUE
IFIKIN3-1)5,133.126

132 JXAF=JXAF+1
GO T0 5

133 N0TX=NOTX+1
GO TO 5

699 WRITE OUTPUT TAPE 6,700.IDtN
700 FORMAT(//20X»5HIDEN=14)

5 CONTINUE
TMA = ASUM/ATOT
AMA = AAG/ARM
AMMG=AMG/A.MM
UNCL=N0 T+N0TA+N0TX
AFMA = AAFG/AIR
AAFM=ARMF/AFA
JR=JAR+JAFR+JXR+JXFR
JN0N=JA+JAF+JXA+JXAF
WRITE OUTPUT TAPE 6•45•TMA,AMA.AFMA.AMMG•AAFM
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1955

INDIVIDUAL
<

MOS’ S

C 
C 
C 
C c c c c c c c c c c c c c c c c

1=u.s.
KIN2
K IN3
NUM =
UNCL =

55 FORMAT
WRITE

56 FORMAT

45 FORMAT!ZZZZZZZZZZ6X.4HTMA=F8.4,4X.4HAMA=F8.4 . 4X»5HAFMA=F8•4,4X,5HA 
1MMG=F8.4•4X,5HAAFM-F8.4)
WRITE OUTPUT TAPE 6.46 . ASUM.AAG,AAFG.AMG.ARMF

46 FORMAT!ZZZZuX•5HASUM=F9.0•4X.4HAAG=F9•0•4X•5HAAFG=F9•0• 
14X,4HAMG=F9.0.4X ,5HARMF=F9.0)
WRITE OUTPUT TAPE 6•47.NUM.CUM•NULL

4 7 FORMAT!ZZZZ6X,4HNUM=I6 , 4X.4HCUM = F6.1 •4X.5HNULL=I6) 
WRITE OUTPUT TAPE 6,48•ARM•A IR•AMM»AFA

4 8 FORMA T!ZZZZ6X,4HARM=F6,0,4X.4HAIR=F6.0.4X,4HAMM=F6.0.4X.4HAFA=F6.0 
1 )
WRITE OUTPUT TAPE 6.134,JXR.JXFR

134 FORMAT!Z///6X• 4HJXR=I8.4X.5HJXFR=I 8) 
WRITE OUTPUT TAPE 6.135.JXA.JXAF

135 FORMAT!ZZZZ6X.4HJXA-I8,4X.5HJXAF = I 8) 
WRITE OUTPUT TAPE 6♦136•NOT•N0TA•N0TX

136 FORMAT!ZZZZ6X.4HN0T =I 6»4X,5HN0TA=I6.4X.5HN0TX=I6) 
WRITE OUTPUT TAPE 6,54.JAR.JA

54 FORMAT!ZZZZ6X.4HJAR-I8, 4X,3HJA=I8) 
WRITE OUTPUT TAPE 6.55,JAFR.JAF

IZZZZ6X.5HJAFR=I 8,4X.4HJAF=I 8)
OUTPUT TAPE 6.56.JR.JN0N 
!ZZZZ6X.3HJR =I 8 • 8X.5HJN0N=I 8) 

WRITE OUTPUT TAPE 6.57.AT0T
57 FORMAT!ZZZZ1OX,5HAT0T=F8.1) 

WRITE OUTPUT TAPE 6.58.UNCL
58 FORMAT (ZZZZ1 OX,5HUNCL=F8. I )

WRITE OUTPUT TAPE 6 • 53 » I AR , I AF R . I A • I AF
53 FORMAT(ZZZZZZ6X.4HIAR=I6.4X.5HIAFR=I6.4X,3HIA=I6,4X.4H!AF=I6) 

WRITE OUTPUT TAPE 6.49. INARII). I = 1 . I AR)
49 FORMAT (ZZZZ1 OX,9HNAR TABLEZZ!4X»9 I 8) ) 

WRITE OUTPUT TAPE 6.50 . !NAFR! I ), I=1.IAFR)
50 FORMAT!ZZZZ1 OX, 1OHNAFR TAULEZZ!4X.9 I 8) ) 

WRITE OUTPUT TAPE 6.51.INAII). 1=1,IA) 
FORMAT!ZZZZ1 OX.8HNA TABLEZZ(4X.9 I 8) ) 
WRITE OUTPUT TAPE 6»52•!NAF! I ) • 1 = 1,IAF)

52 FORMAT!ZZZZ1 OX,9HNAF TABLEZZI 4X,9 I 8) ) 
NARII) - TABLE OF 
NAFR(I) = TABLE OF 
NA!I) = TABLE OF ARMY 
NAF! I ) 
NOT = NUMBER

TABLE OF ARMY RADAR MOS’S PRE 1955 
= TABLE OF AIRFORCE RADAR MOS’S 
TABLE OF ARMY NON-RADAR MOS’S PRE 
TABLE OF AIRFORCE N0N-RADAR MOS’S 

OF UNCLASSIFIED AIRFORCE PERSONNEL 
N0TA=NUM8ER OF UNCLASSIFIED ARMY AND ARMY AIR FORCE PERSONNEL 
KIN1=BRANCH OF SERVICE !CODES 1—3=ARMY,C0DE4=ARMY AIR FORCE.C0DE5 

AH FORCE »C0DE6=MI XcD MOS CLASSIFICATION) 
= DATE OF BIRTH (YEAR) 
= TOTAL NUMBER MOS’S FOR AN 
TOTAL NUMBER OF CASES 
TOTAL NUMBER OF UNCLASSIFIED PERSONNEL 

JAR=NUMBER OF ARMY AND ARMY AIR FORCE RADAR WORKERS 
JA=NUM3ER OF ARMY AND ARMY AIR FORCE NON-RADAR PERSONNEL 
JAFR = NUMBER OF AIRFORCE RADAR WORKERS 
JAF = 4UMUCR OF AIRFORCE NON-RADAR WORKERS 
JXR=NUMBER OF ARMY RADAR WORKERS WITH MIXED MOS’S 
JXFR=NUMBER OF AIR FORCE RADAR WORKERS WITH MIXED M0S’S 
JXA=NUMBER 0F ARMY NON-RADAR WORKERS WITH MIXED MOS’S 
JXAF=NUMBER OF AIR FORCE NON-RADAR WORKERS WITH MIXED
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= number

c 
c 
c c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c

ARMY AIR FORCE MEAN AGE=AAFM
AIR FORCE MEAN AGE = AFMA
MEAN AGE OF MIXED MOS GROUP = AMMG
ARMY MEAN AGE = AMA

MEAN AGE = TMA 
OF UNCLASSIFIED MIXED MOS PERSONNEL 

INDIVIDUALS WITH MIXED CLASSIFICATIONS 
OF ARMY AIR FORCE PERSONNEL 
OF AIR FORCE PERSONNEL 
OF ARMY PERSONNEL

I AR 
IAFR = NUM3ER 
IA = NUMBER 
IAF = NUMBER 
CALL EXIT

END( 1.1.0,0,0,1, 1,0.0, 1,0.0,0,0.0)

AMM IS THE TOTAL NUMBER OF 
AFA IS THE NUMBER 
AIR IS THE NUMBER 
ARM IS THE. NUMBER

OF ARMY RADAR MOS’S
OF AIR FORCE RADAR MOS’S

OF NON—RADAR ARMY MOS’S
OF NON—RADAR AIR FORCE MOS’S

TOTAL GROUP 
NOTX=NUMBER 

IS THE



UNCLASSIFIED

i,

J

UNCLASSIFIED


