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SPACE APPLICATIONS
INSTRUMENTATION SYSTEMS

By R. A. Minzner and J. D. Oberholtzer
Electronics Research Center

SUMMARY

A compendium of resumes of 158 instrument systems or experi-
ments, of particular interest to space applications, is presented.
Each resume exists in a standardized format, permitting entries
for 26 administrative items and 39 scientific or engineering
items. A Table of Contents shows that resumes are organized into
forty groups determined by the forty spacecraft with which the
instruments are associated. The resumes are followed by six dif-
ferent cross indexes; each organized alphabetically according to
one of the following catagories: Instrument Name, Acronym, Name
of Principal Investigator, Name of Organization Employing the
Principal Investigator, Assigned Experiment Number, and Spacecraft
Name. The resumes are associated with a computerized Instrument
Resume Search and Retrieval System (IRSARS).

INTRODUCTION

This document presents an interim report on Project 160-44-
02-28-25, the objective of which has been to maintain an up-to-
date survey of instrument systems of particular interest in space
applications, and primarily intended for unmanned spacecraft.
The continuing objective has been realized to date by the prepara-
tion of this compendium of standardized resumes for 158 specific
systems. The systems described range from instruments (or experi-
ments) which have already flown in orbiting spacecraft, to pro-
posals for development projects. Each principal investigator,
except any associated with instruments in the GEOS and ERTS satel-
lites, and any recently appointed, has had the opportunity of
reviewing some version of all resumes in which he is named. The
set of resumes is preceded by an extensive Table of Contents; the
resumes are followed by six different indexes.

The set of resumes is divided into two major groups. The first
group, Part I, contains resumes describing instruments (or experi-
ments) which have been built and flown, or are being built and
tested for specifically planned flights. This group includes the
resumes of about 100 space applications instruments (or experiments)
associated with approximately forty spacecraft. The group includes
separate resumes for each of a number of nominally similar instru-
ments in each of several spacecraft. Such apparent duplication is
necessary because successive models of essentially the same
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instrument for different spacecraft are rarely alike. (An exam-
ple of an instrument that has several models is the Satellite
Infrared Radiometer Spectrometer, SIRS, which is aboard Nimbus 3,
and scheduled to fly on Nimbus D.)

The second major group, Part II, contains those resumes for
instruments (or experiments) which have been proposed but which
have not been scheduled for flight in specific spacecraft, and
for which production funds were not or have not yet been granted.
The application instruments and experiments which were originally
proposed for the Apollo program are included in this group. In a
few instances, for proprietary reasons, the principal investigator
has not released for general publication a resume listed in the
Table of Contents and Indexes. In these cases, the indexing
information has been retained for completeness, but the resume
has been deleted so that the distribution of this document need
not be limited.

Each resume is printed as a single page, and is a photograph-
ically reduced version of an original which was printed by a
computer output device onto a special form. The form allows for
sixty-five printed entries (ref. 1), and represents a slight modi-
fication of an earlier form having sixty-eight printed entries
(ref. 2). The information for each item in a resume, in accord-
ance with its own specific format (ref. 2) had been entered into
a computer input and storage system previously. A computer pro-
gram named IRSARS (ref. 2 and 3) permits a search to be made with-
in the stored information for those instruments having character-
istics which comply with specific limits of conditions of any of
thirty-seven of the entries. The selected resumes or part thereof
may be printed by the computer output device. No provisions have
been made in IRSARS for either computer storage or computer print-
out of the diagrams called for in Item 66. Suitable diagrams have
been collected for some of these resumes, but no attempt has been
made to include any figures in this edition of the compendium.

The Table of Contents preceding the two groups of resumes,
and the six indexes which follow the resumes have some intrinsic
interest. The Table of Contents shows that resumes have been
organized into a number of sections named after the forty associ-
ated spacecraft; these section names serve as an alphabetical
index of these spacecraft. (A separate spacecraft listing is
given in Index 6.) The names of the associated instruments (or
experiments) are arranged alphabetically under each section name.
Entries for similar instruments are each found under the appro-
priate spacecraft-section name rather than being grouped together.
Thus, for example, the Satellite Infrared Radiometer Spectrometer,
SIRS, can be found listed under Nimbus 3 as well as under Nimbus
D; the Filter Wedge Spectrometer (FWS) can be found listed under
Nimbus D in the first group of resumes, as well as under Apollo
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Applications in the proposal group. In addition to the instru-
ment name, each entry of any section of the Table of Contents also
includes an acronym (or an abbreviation for the instrument of
experiment name), any experiment numbers assigned by NASA Head-
quarters, and the name of the principal investigator for that
instrument (or experiment).

The six indexes following the resumes also have been pre-
pared with auxiliary material.

The first index is basically an alphabetical listing of the
instrument (or experiment) names of the entire set of resumes
(in contrast to the Table of Contents where the alphabetical list-
ing was within sections separated according to spacecraft).
Otherwise this index has the same information as that contained
in the Table of Contents.

The second index is an alphabetically-arranged list of the
names of the principal investigators. Each entry of this index
also contains the organizational affiliation of the principal
investigator, the acronym, the name of the spacecraft to which
the instrument is assigned and, finally, any Headquarters-assigned
experiment number.

The third index is an alphabetically-arranged list of the
acronyms for the instrument (or experiment) name. Each entry of
this index also contains the name of the spacecraft with which
the system is identified, any assigned experiment number, the
name of the associated principal investigator and, finally, the
name of the instrument (or experiment).

The fourth index is an alphabetically-arranged list of the
names of organizations by which each of the respective principal
investigators is employed. Each entry of this index also includes
the name of the principal investigator, the acronym, and the name
of the associated spacecraft.

The fifth index is organized alphabetically and numerically
according to a Headquarters-assigned experiment number. For exam-
ple, the designation E01 was given to the Limb Radiance Experiment
proposal for the Nimbus E satellite, and S040 was assigned to the
proposal for the Dielectric Tape Camera System for an Apollo
Applications spacecraft. Since only a few instruments have been
assigned these numbers, this is a relatively small index.

The sixth and final index is a simple alphabetical listing
of spacecraft relevant to this document. The page number indi-
cates the location of the beginning of the group of resumes des-
cribing the instrument systems associated with each of these
spacecraft.

xix



The information contained in this survey is believed to be
accurate to January 1970. The future responsibility for the
continuing work in this study will be assumed by: R. Drummond of
Goddard Space Flight Center, Code 731, Greenbelt, Md., Telephone:
301/982-6731. Corrections and suggestions for improving the
resumes should be sent to Mr. Drummond.

The authors wish to acknowledge the support of this work by
Jules Lehmann in the Office of Space Science and Applications at
NASA Headquarters, and would like to thank the staff at the IIT
Research Institute who contributed to this volume, particularly,
William Vest, Jerrold Miller, and Peter Bock.
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â
j-

-

c
*
t.

c
s
t
t

•3

C

-̂
2
C
H

^

I
t-

g

Z
D
O

O

i

•i

'-;

"

;j
*

-*

f̂-

o
I

1
cc

0

^
a
£

LU

H
»J

X
u
2

to
I
O
fcl
o

o
OS
fa

2

O
o

£.
CQ
E
H
iJ
I
0
EH
I

CQ
E
H

Ô
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ẑ
o
<
^

O
z
0.
X

ri

:f
z
otc
u

H
K

-•

' n

1-
f £

^
*

-

'c

1

i
!

X
4
b<
at

H
z
E
H

U
CU

H

H

H
tn
u
6k

05
W
E

5
w
»

*

ẑ
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Ô

to
>

6
u
a

1

M
D

h

L
Is
_^_

"-u.
<<
ûi
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ĵ
,,
,  

T
,

W

0

M
z

<i

c
?
<
H

O
<
!-

O-r

f>
*. 

R
E

F
E

R
E

N
C

E
S

1
) 

N
A

S
A

 
P

8
E

S
S

 
K

IT
 

F
O

R
 

G
E

O
S

-B
. 

R
E

L
E

A
S

E
 

N
O

: 
6

8
-2

K
. 

J
A

N
 

7
, 

6
8

. 
*
*
*
2

)
P

A
R

A
M

E
T

R
IC

 
A

N
A

L
Y

S
IS

 
F

O
R

 
F

O
T

U
R

E
 

G
E

O
D

E
T

IC
 

S
P

A
C

E
C

R
A

F
T 

D
E

V
E

L
O

P
M

E
N

T
.

R
E

P
O

R
T 

N
O

: 
R

-1
0

3
5

-5
0

-2
, 

C
O

M
M

U
N

IC
A

T
IO

N
S

 
A

N
D

 
S

Y
S

T
E

M
S
 

IN
C

. 
J

A
N

 
6

8
.

o:

ft
C

a

u

t/

z

c
2

O

tn
i-

ct
u

IB
EA

CO
H.

 
FO

O
H 

H
IG

H
-IN

TE
N

S
IT

Y
 

XE
NO

N-
FL

AS
H-

TO
BE

 
IU

N
C

2
9

. 
S

P
A

C
E

C
R

A
F

T
| 

2
8
. 
A

P
P

L
IC

A
T

IO
N

W
O
w
U)

c

3
0
. P

U
R

P
O

S
E

P
R

IH
A

R
Y

-T
O

 
O

B
T

A
IN

 
G

E
O

M
E

T
R

IC
 

T
R

IA
N

G
0

L
A

T
IO

N
 

O
F
 

IN
T

E
R

V
IS

IB
L

E
 

P
O

IN
T

S
O

N
 

T
H

E
 

E
A

R
T

H
'S

 
S

U
R

F
A

C
E

. 
**

*S
E

C
O

N
D

A
H

Y
-T

O
 

O
B

T
A

IN
 

P
R

E
C

IS
E

 
A

N
G

L
E

M
E

A
S

O
B

E
H

E
N

T
S

.

IT
H

E 
O

PT
IC

AL
 

BE
AC

ON
S 

AB
E 

US
ED

 
IN

 
CO

NJ
UN

CT
IO

N 
W

IT
H 

A 
LA

RG
E 

NU
M

BE
R

O
F 

G
RO

UN
D-

BA
SE

D 
CA

M
ER

A 
SY

ST
EM

S 
W

HI
CH

 
SI

BD
LT

AN
EO

U
SL

Y 
PH

OT
OG

RA
PH

G
6.

 
D

IA
G

R
A

M
S

 
!

o
| EH O t Oi to

1 Z H O n H B W
Z W M & J V C X : <: f& CO
O V S C . & E " * O »J D05
U E - I S B U t n E S ^ S S UCd H3C

T
H

E
 

B
E

A
C

O
N

S
 

A
G

A
IN

S
T

 
A

 
S

T
A

B
 

B
A

C
K

G
R

O
U

N
D

. 
T

H
E

 
B

E
A

C
O

N
 

S
^

S
IS

T
S

 
O

P
 t
t

 ID
E

N
T

IC
A

L
 

H
E

L
IC

A
L

L
Y

-W
O

U
N

D
 

F
L

A
S

H
 

T
U

B
E

S
 
F
IL

I

C

V

O

D
C
as
u

&
>
.-

B

Ĵ
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ĝ
35

O
o

z:
o
cc

55

IP

CO

!C
21

0
0

o
o

in•
o

CO

*o

z
o

D
J
o

cc
_l
4

l-
5

"
z
P
=>

s
cc
a
<
D
O
Z

a"

O
p|

t-

t—

O
O

S3

o
as
o-

1E
25

LO

O
W

in
t

o

7.
Q

JT

Z

u
z

10

D
r-

t-

4

'̂

H

CC

O
Z
(-
z
6

•*

4

3

w

z

0

^

P-C
0
«t

Cd
U
O
cc

C3

a:
•j.
>-)
to
i

—to

cd

^
C

K-

U

(D

E:

5

—

«
z
z
a.

O
U

5

to
U
M
as
o
cc
E-
u

Cc
&
C
CE

0
c
cc

*
cc

E-

X
c
c
Cfi

y_

CO

^

s

EC

5
Q.

<J

Q-

IN
10

!

o
*

Q
Z

«

E

cc

i
UJ

<

>

s

S
D

O

3

H

UJ

3

V
E-
E-

(V

to
g.

ac

CQ

fN,

«—

ID
Z

Ul

Ĉ
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ô

*•

>
O
O

cc
<
1-
c

.??..

z
—

cc
oa

u

s

E-
r-

cc
cc
c
PL

C

b:
C
k-
V
6-
X
C
t-

^

Ê
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Ô

5

5

_

£-4

E-J

3

f—

CO
E-i
E^
>s
t*

CN

to

C
U

(N

O

_
CQ
t-5

3-

^

z

S

z
CO
to
N,
u
cc

o
to

"2"
2

^Q-

UJ

O

O
>
u
UJ

o

**:
JS

cc

,̂
O
U

cc

f_

o
a

d

t̂c
a;
-!

O

S

to

5
H

"

•T~

2u

^S
5

°2

-ui

"* 4

0°

CC

ms
*
UJ
a
z
i

_̂i
"•
!

cc
ED

Z

U

t-
zs
ri

J

5

2

(J
<C

*
H

CC

0

^

S
1
in

S

*

S
o
a.

S

(J

Z

o

s

cc
o
t
z
o
*

2

o>
COo
t

(N

cr
1

CN
o

z
cc
to
V

tr
O

V)
cc
EH
O
a
33

cr

z

•
m
,

CD

,

S
ca

X
u
in

5
h
Q

-I

EH

3o
L
,t-

J2_

Z
o
1-

o
o

S"

cc

Q
Z

^

K

E-
1-
CE
cn
O
S,
to
CC
0=
!73
E-i
U

CV,

3-

Ct3
E
l_j
E~<

<<
W
CC

Q

«C

Q
t:
s-

^
UJ
o

1-
Z
UJ
5

a:

5
Q
UJ

>.

21
k-

—
UJ
-J

"

UJ

— p
3

•4

CTi
vO
V

o

«;
z
«<

Z
H

<
(jq
tc

•e
*
EH
OB
O
to

CO
m
Ml

*H*

4;

H
OS
EH
in
o
z
M

H
H
H

^;

a.

1-

z

S
D
CC

\
—

s

•
Cxi
X

o
o
CO
r"

to
H

EH
O
H

Q
Z

CQ

O
W
o
H

s*

7

o

J-

5

a

m
o
2
z
>

•t

3

to
ft?

U

c

cc
,.

<N

O
Z

t— E-

^to r
0 O
CD E
JC rt
M
z to

Z 0
O H

% Cc
o a
[L, g;

E-
to x
•a! *-
CC V.

r. i
-« z
U 0

EH O
Cu E-

to
Q K
Z CC

t;

U t~•> a
t-

to o
M
U cc

J a
a. z

ce z

tn

u
z
UJ

u

11

s

^ ^CN CB
* t W
* IO E CC

• -^u O a

Z' ^O * EC >•*
M ( * U E-1 U

*r- . cu H -*
to co to U
CC • VC O '

to a — o u
w » >- w -a c
tO GO -S Q

^D "C rt O •

W r~ +K t-> V:

X S»S O Z «S
EH <• CD r*i r*
*C SO =T •* IO
CU 1 W -
gr >4 cc [u cc to

rt vo O CU ff
C= E Ct
W . 3 - W
Z » O ̂  ^ 2;

EH O > O C
tO C bl W J 2
w j to cc o (^
E- O < 03

z w -=c o z
O 3= Kj WO
EH U W .. fH t-

w ca » w E-
CQ E-> Z C «

< w E-
(O W c/3 W CC Z
D U «* EH O K
CQ *C Z CO to £
E CU z C
H to »M H 0:
Z CQ CQ z E-

O 3 M to
.t Z tO !C Z

>-3 CQ 0 O
• ^ C 1 1 1-1

3 W M O W «t
W Z Z > U

«. a -t; W l-
K EH Q E-
^J Z H . &
>* o ^ x co o

CC H to * W O
O rt tO » EH E-
Z H W O to O
— . > 03 CC &H X
r- «a cu E-* to c.

I
in
•a

C

V
c
cc

t-
z

CC
c

c
^_
D
C
u.
EC
U
to

(V

tr

^
55

O

Z

O
,_;
Q.

E-i
a
•a

to
,_;

a
to
CJ

to
cc
u

*—Oi
W
cc

s
tr
o

D

§

u
C3

W
hJ
CQ
H

to
H

O
z
H

Z
rtj
u
m

2
jJ
u
H
03

U
W

W

U
Q
O
33

<

a
c
cc
Oi

33
U

M
1

*"

a
09
CB

u
H

Z
O

0

a.
0.

.

*

m

CO
D
CQ
X
I-

H

V
x:

W
o
cc
D
ft
d

to

X

cc

W

M

fr_t

0

X
CU
rt;

CC

o

1
a«
25

O
H

3

O
to
a
I

33
U

X •
03

M (U
03 >
H O
3 O
a
O Q

O
O -1

1
tH H

OS •)
-fl M

H »
03 •«
CU Q

z
o

5
OC

IX
O

O
VI
UJ
-Ja.
0
Z
£
a.

s

> H
1 m y:

W w
13 tO 1 C
OH U H
M < rt W 0

U Z • td 1-
oa o o o

Z 10 O K
E-i » D 03 H
•rt O (O Oj

E-< pa H Q H
Z z

to o f z
o La S Q3 L^
H *C Pu Q E-t
E" 0 OS
u to o x o
Z rt U E-i O.

Ikj C3 (J K
EH Q O ^

M H U E-i

e . u x i-
EH tO CU

tO QJ U
E < 10 W U
ca M 0= <
O Z EH X
tt, < Q 03
K Z Z D
u a «s o to

rf .O W
« tfl W 33

H CJ M D
Z > EH U «
*! O CU O C

U O to 03
Z to

0= «S H >•«
o 33 «-J a
EH x M H" BQ
U EH 03 •* EH
M O W U EH
(O CQ to H H
H to EH Ba Q H Q- w

1 LO W 1 | Z
Z Z C5 CC Z to <
pi3 rt ** tO -5 to (^ hJCJ

O EHHtJU tO C Q Z t O f )
Z l O t o O Q H Z O H W W

H C Q O t J X C C O S W OCQ O
Q C 5 C u E H 6 - i H Z t O = » OE-
C C E H U E n C ^ W H O Z U

SB DM H t r t W i O S O H O O *
O W H i-J K EHCC CO Cd OS

OW H W C Q t O 3 = C C \ a , E
O H C U M E H t n c C H E H CO. W M
W (K rtj X U EJ O ^-. W tn E-i

a s e a j M m i / i & a C i l f u ^ a i e r f a i e
CC rt! X IO M X EH ZCC (U
(U H W M E H E H t t O H t o - CC
i_j(U J W ««* Q 0 3 O B ni
" t J H C u H p 5 O 3 C D C O O W \

r t Z C u W M r t S o S X H Z Z

w H Q c o S U r f Z w S H £ " C M i 2
03 U C C O M Z Q 3 3 H O C U E H
< *S H D *3 03 O • O H 3cM <

(J E-t 1 EH M 6n Z * M X b3 EH

Z Z h J H O O M Z EH X 6-i M

CC < W «C E-* Z O W O a x ^ - t O i J Z
EH EH Q U O H D* CU £H HUH
CJ Z 6 4 W H e M « : & - * W l O EH>
W O t n X i - ) i J < ! O E H O t ' M W « 3 H
• J U M H W ^ C O U ca « to w
u HU oa cc iJ ^H D cq u

E-t U U «O D»»B<<i! !n iF ' -? ' i f t j tOcC

CU W H H tO en EH CC tO O < X Cu
EH M EH CC tO W W H *5

H U Z U ^ O H U t ^ O 03 10

E H < < O 3 N 4 | C Q E - t E H O H O W •* £-1
^J EH ^ SH -« O Z X H W _I
Cu U W cc ca EH>Z CO

• W O •< &- H f" CO H W Z W
Z«C>J Q CO H X H -S .J X E-
O MUZ t»Ei • 1 EH r- H

WOO H SB HO»-3 03 V) to < * H

U H X tO O3 «1 E W W Z O Z t O O W » tO
< O H H •*
•3 OH

03 Z Z
H EH H O
a: x D u 03
EH ^ CO tn EH

H W U H a 3 Q M Z O « < W H <
Et/) i*) *J tO H W H H (J tO O3
O D . K Z > H H Z EH

l - 3Q f -1 f * r ^ ; r1 {_ J l fV ( t r «O{y i f r ; oHW
H t o E H O - < E H C O O - E - U W H f N E H «

O
UJ

CC

tn
ta
O

Z

5
O
Z
UJ
I

3

cc

>
u
o
?

,J
(J

to

o

^
X

ce

S
r;
O
cc
to

0

a
1-9

M

E-
X
O
H

J

™
at
M
to
H

ui
O
z
d

z
£

£

(0

tu5

H

to
61
as
u
m
E

1

o
o

o
o
o
•

o

0
BH

O
O

to

cc
ca
CQ

**tJ
g_,
0
o
pw

o
o
o
*

^~
H

CO
o

0

II

z

CO

z
o
H

' »

O

H
M

H
Z
M

„
IH

O
O

S <x>

85



3
6

. 
S

P
E

C
T

R
A

L
 R

E
S

O
L

U
T

IO
N

 
| 

3
7

. 
T

IM
E

 C
O

N
S

T
A

N
T

(3

U
W
u
i-

o
r*

&
O
a!
C,

0

c
ft

c

o
o
CM

C

in

3
9

. 
G

R
O

U
N

D
 S

W
A

T
H

3
8

. 
F

IE
L

D
 O

F
 V

IE
W

Q-
0

EH
M
£-•

ac

o
o
UD

o
cc

CO

cc
M
U

H
Q

O
CO

o
w
o

c
CO

zo
H
D

O

DC

I

O

1
o
z

W
o
D
H
H
EH

<

z:
sr
o
o
1C

E
0
cc
Pt«

K
&.

0
CD

PL
Q

0

CO

zc

_J
u

T
U

D
E

4
2

. 
P

O
IN

T
IN

G
 A

C
C

U
R

A
C

Y
 

J
4

3
. 

P
O

I
N

T
I
N

G
 

R
A

T
E

 
j 

4
4

. 
A

L
T

P-
C
rt
CC
Cc
cc
e-a,
Cc

X

z
>
tr
Ias

cc
<

c
u
03

u

ow
r:

4
6

. 
S

P
E

C
IA

L
 R

E
Q

U
IR

E
M

E
N

T
S

ce
*t
IX

6.
H
•4

H
JE
H
t-
W

g
O
w
cc
H

O
U
03

"Z.
O
M
H
<

2

(X
z:
o
u
55
O
tH
E-

2

o
rt
sc

4
7

. 
C

O
M

P
O

N
E

N
T

S

CC
&-
t-
Ct-
E:
c
cm

cc
c
cc
CC
H
C

u

H
I
C

H
E

L
S

O
N

 
T

N
T

E
R

F
E

R
O

H
E

T
E

R
 

S
 P

E
C

T
R

O
M

 F
T

R
R

 .
 
R

O
T

 A
T

T

i
2

tc

48
. 

W
E

IG
H

T
 

[4
9
. 

V
O

L
U

M
E
 

|5
O

, 
A

V
E

R
A

G
E

 P
O

W
E

R

V
E-
E~

31

rs

rf
A

T
T

S

cc

CO
(N

O
Z

z

C

c
CL.
CC

L.
K
t-
C

fc.
H
X
V

fZ
JC
CC&,
I
E-

"£

k-
E-
\-
V
Z
CL.
V

6
0

. 
D

A
T

A
 

R
E

C
O

V
E

R
Y
 

|s
i.

 F
R

E
Q

U
E

N
C

Y
 O

F
 O

B
S

E
R

V
A

T
IO

N
5

9
. 

C
A

L
IB

R
A

T
IO

N

V
C
K
C
L.
B-
V

\f
i-

>
a
&.

fr-

>
ce
E-
Cr.
E
[L-

C>-
E-

C
PL
>•
<

b
a

aq
CL
E-
l-

V 6
2

. 
T

E
L

E
M

E
T

R
Y

 
R

E
Q

U
IR

E
M

E
N

T
S

3
.7

5
 

K
B

IT
S 

F
O

R
 

11
 

O
U

T
 

O
F 

16
 

S
E

C
O

N
D

S
; 

18
 

M
E

G
A

B
IT

S 
P

E
R

 
O

R
B

IT

IN
S

T
R

U
M

E
N

T 
R

E
S

U
M

E
N

A
T

IO
N

A
L

 A
E

R
O

N
A

U
T

IC
S

 A
M

D
 S

P
A

C
E

 A
D

M
IN

IS
T

R
A

T
IO

N
E

L
E

C
T

R
O

N
IC

S
 R

E
S

E
A

R
C

H
 C

E
N

T
E

R
C

A
M

B
R

ID
G

E
, 

M
A

S
S

A
C

H
U

S
E

T
T

S

3. 
ex

p 
NO

2
.A

C
R

O
N

Y
M

10
M
CC

1 I
N

F
R

A
R

E
D

 
IN

T
E

R
FE

R
O

M
E

T
E

R
/S

PE
C

T
R

O
M

E
T

E
R

5

in

p
C

J.N
O

D
i3

T
J.IJ.) 

|

vn
0
o
o
en

2

8
. 

T
E

L
E

P
H

O
N

E
7

. 
O

R
G

A
N

IZ
A

T
IO

N
|6

. 
P

H
IN

C
IP

A
L

 I
N

V
E

S
T

IG
A

T
O

R

CO
CN
in

1
cc
1
o
m

G
O

D
D

A
R

D 
SP

A
C

E 
FL

T 
C

E
N

T
E

R

09

,-j
BE

as

1
1

. T
E

L
E

P
H

O
N

E

Z
0
t-
N
Z

o
cc
o
0

|B
. 

C
O

-I
N

V
E

S
T

IG
A

T
O

R
 

.

0

Cs

7
r-

i
rr

SE

^
S

I
T

Y
 

O
F

 
M

T
C

H
T

f

H

C

i

Sc
X
nc
u

17
. 

S
T

A
T

U
S

I

i?

'4
. 

F
L

A
S

H
 I

N
D

E
X

 N
U

M
B

E
R

1
3

. 
C

O
N

T
R

A
C

T
 N

U
M

B
E

R

k

O
P

E
R

A
T

I
O

N
A

L
1
9
. 

A
G

E
N

C
V

JI
B

. 
M

O
N

IT
O

R

er
CO

1
CN
v£
o-

I

C

O
S

S
A

/S
R

N
V 

H
D

O
T

B
S

V
•4
2

IS
CH

A
H

D
T-

 
R

_ 
R

.
2

5
. L

E
A

D
 T

IM
E

C

2
3 

L
O

C
A

T
IO

N
J3

2,
 

V
E

N
D

O
R

Z

O1

N,
9
C

D
A

L
L

A
S

, 
T

R
*

A
S

5
T

R
U

M
E

N
T

S

It
i-

V.

H

E-

j

|2
6
. 

IN
S

T
R

U
M

E
N

T
 T

Y
P

E

U

I S
PE

C
T

R
O

M
E

T
E

R
. 

IN
F

R
A

R
E

D
 

IN
T

E
B

FE
R

O
M

E
T

E
R

2
9

. 
S

P
A

C
E

C
R

A
F

T
| 
2

8
. 

A
P

P
L

IC
A

T
IO

N

N
IM

B
D

S 
3

|3
°.

 P
U

R
P

O
S

E

O
V

E
R

L
Y 

W
ID

E 
(2

5
0

0 
K

M
) 

L
O

N
G

IT
U

D
IN

A
L 

S
E

P
A

R
A

T
IO

N
 

A
T 

E
Q

U
A

T
O

R
,

L
IM

IT
E

D
 

T
O

 
4R

O
V

E 
C

L
O

U
D

S
.

1)
 

M
IN

Z
N

E
R

, 
R

.A
. 

E
D

: 
IN

T
E

R
IM

 
R

E
P

O
R

T 
O

N
 

S
A

T
E

L
L

IT
E 

M
E

T
E

O
R

O
L

O
G

IC
A

L
IN

S
T

R
U

M
E

N
T

S
, 

N
A

S
A

/E
R

C 
P

M
-6

7
1

3
, 

JU
N

E 
1

9
6

7
. 

*
*

*
2

) 
H

A
N

E
L

, 
8

. A
. 

A
N

D
L

. 
C

H
A

N
E

Y
: 

T
H

E 
IN

F
R

A
R

E
D

 
IN

T
E

R
F

E
B

O
H

E
T

E
R 

S
P

E
C

T
R

O
M

E
T

E
R 

E
X

P
E

R
IM

E
N

T
(I

R
IS

):
 

V
O

L
,2

-M
E

T
E

O
R

O
L

O
G

IC
A

L 
M

IS
S

IO
N

, 
N

A
SA

/G
SF

C 
D

O
C

U
M

EN
T 

X
-6

5
0

-
6

5
-7

5
. 

*
*

*
3

)H
A

N
E

L
, f
i
.

 A
N

D
 

C
H

A
N

E
Y

, L
. 

: 
T

H
E

 
M

E
R

IT
S 

A
N

D
 S

H
O

R
T

C
O

M
IN

G
S

O
F 

A
N

 
T

H
IS

 
T

O
 

O
B

T
A

IN
 

M
E

T
 

D
A

T
A

. 
r.

S
F

C
 

R
P

T
 

X
-f

i?
0-

fi
fi

-U
 7

fi
 . 

nf
T

 
iq

fi
fi

.

66
. 

D
IA

G
R

A
M

S
 

j 
j

P
B

IH
IB

T
- 

T
O

 
D

E
T

E
R

H
IN

E 
T

H
E 

V
E

H
T

IC
&

L 
P

R
O

F
IL

E
 

O
F 

T
E

M
P

E
R

A
T

U
R

E
, 

T
H

E
V

E
R

T
IC

A
L

 
D

IS
T

B
O

B
O

T
IO

H
S 

O
F 

O
Z

O
N

E 
A

N
D

 
W

A
TE

R 
V

A
P

O
R

, 
A

N
D

 
T

H
E 

T
E

M
P

E
R

-
A

T
O

R
E 

O
F 

T
H

E 
E

A
R

T
H

'S
 

SO
R

FA
C

E 
O

H
 

C
LO

O
D

 
T

O
P

S
. *

**
S

E
C

O
N

D
A

R
I-

T
O

ID
E

N
T

IF
Y

 
SO

H
E 

O
F 

T
H

E 
G

A
SE

S 
PR

E
SE

N
T 

IN
 

T
H

E 
A

T
M

O
SP

H
E

R
E

.

3
1

. 
P

R
IN

C
IP

L
E

S
 O

F
 O

P
E

R
A

T
IO

N

T
H

IS
 

IS
 

A
 

T
«Y

H
»N

-G
R

E
E

N
 

M
O

D
IF

IC
A

T
IO

N
 

O
F 

A
 

H
IC

H
E

L
SO

N
 

IN
T

E
R

F
E

R
O

M
E

T
-

E
R

 
SP

E
C

T
B

O
H

E
T

E
H

 
O

PE
R

A
T

IN
G

 
IN

 
T

H
E

 
5.

0 
T

O
 

20
 

M
IC

R
O

N
 

W
A

V
EL

EN
G

TH
 

H
E

-
T

IO
N

 
H

IT
H
 f
t

 FO
V

 
O

F 
8 

D
E

G
R

E
E

S
. 

R
A

D
IA

T
IO

N
 

FR
O

M
 

A
 

C
Y

L
IN

D
E

R 
O

F
A

T
M

O
SP

H
E

R
E

, 
H

H
O

SE
 

B
A

SE
 

O
N

 
T

H
E 

E
A

R
T

H
'S

 
SO

R
FA

C
E 

IS
 

A
 

C
IR

C
L

E 
80

 
N

M
IN

 
D

IA
M

E
T

E
R

, 
IS

 
R

E
FL

E
C

T
E

D
 

IN
T

O
 

T
H

E 
IN

S
T

R
U

M
E

N
T 

FR
O

M
 

A
 

P
L

A
N

E 
M

IR
-

B
O

B
 

8 
R

IC
H

 
R

O
T

A
T

E
S 

T
O

 
PR

O
V

ID
E 

IH
C

. 
T

H
E

 
R

A
D

IA
T

IO
N

 
IS

 
S

P
L

IT
 

IN
T

O
T

H
O

 
B

E
A

H
S

, 
O

N
E 

O
F 

W
H

IC
H

 .
IS

 
R

E
FL

E
C

T
E

D
 

FR
O

M
 

A
 

M
O

V
IN

G
 

M
IR

R
O

R
, 

R
E

-
C

O
H

B
IN

E
D

 
A

N
D

 
FO

C
O

SE
D

 
O

N
TO

 
A

 
B

O
L

O
M

E
T

E
R 

D
E

T
E

C
T

O
R

. 
IN

T
E

R
FE

R
E

N
C

E
E

F
F

E
C

T
S 

B
E

SO
L

T 
FR

O
M

 
T

H
E 

PA
T

H
 

L
E

N
G

T
H

 
D

IF
F

E
R

E
N

C
E

S 
IN

 
T

H
E 

2 
B

EA
M

S
A

S 
T

H
E

 
H

IB
B

O
B

 
H

O
V

B
S.

 
IT

 
T

R
A

V
E

L
S 

A
B

O
O

T 
2 

H
H

 
IS

 
11

 
SE

C
 

T
O

 
G

IV
E 

A
N

IN
T

E
R

FE
B

O
G

B
A

H
 

W
H

IC
H

 
IS

 
R

E
C

O
R

D
E

D
 

O
N

 
T

A
P

E
. 

O
B

S
E

R
V

A
T

IO
N

S 
A

R
E 

B
EG

U
N

16
 

S
E

C
 

A
PA

R
T 

IN
 

W
H

IC
H

 
T

IH
E

 
T

H
E

 
S

/C
 

T
R

A
V

E
L

S 
A

B
O

O
T 

65
 

N
M

. 
T

H
O

S
T

H
E

S
E

' 
IS

 
N

O
 

O
V

E
R

L
A

P 
IN

 
S

O
C

C
E

S
S

IV
E

 
O

B
S

E
R

V
A

T
IO

N
S

. 
A

F
T

E
R

 
R

E
C

O
R

D
IN

G
1U

 
IN

T
E

B
FE

B
O

G
B

A
H

S,
 2

 
C

A
L

IB
R

A
T

IO
N

 
O

B
SE

R
V

A
T

IO
N

S 
A

R
E 

M
A

D
E

, 
O

N
E 

FO
R

A 
B

E
FE

B
E

N
C

E 
B

LA
C

K
B

O
D

I 
A

T 
30

0 
K

 
A

N
D

 
O

N
E 

FO
R 

O
U

T
E

R 
S

P
A

C
E

. 
A

 
F

O
U

R
I-

E
B 

T
R

A
N

S
F

O
R

M
A

T
IO

N
, 

PE
R

FO
B

M
E

D
 

B
Y

 
D

IG
IT

A
L

 
C

O
M

P
U

T
E

R
, 

M
U

ST
 

B
E 

M
A

D
E

O
H

 
E

A
C

H
 

T
E

L
B

H
E

T
E

R
E

D
 

IN
T

E
H

FE
R

O
G

B
A

M
 

T
O

 
PR

O
D

U
C

E 
A

 
SP

E
C

T
R

U
M

. 
T

H
E

N
,

T
O

 
B

E
L

A
T

E 
T

H
IS

 
T

O
 

A
T

M
O

SP
H

E
B

IC
 

C
O

N
D

IT
IO

N
S

, 
A

P
P

B
O

P
R

IA
T

E 
SP

E
C

T
R

A
L

A
B

SO
R

PT
IO

N
 

B
E

G
IO

N
S 

H
O

ST
 

B
E 

C
H

O
SE

N
 

A
N

D
 

E
M

PL
O

Y
E

D
 

IN
 

A
N

 
IN

V
E

R
S

IO
N

O
F 

T
H

E 
R

A
D

IA
T

IV
E 

T
R

A
N

SF
E

R 
E

Q
U

A
T

IO
N

S

0

IT
Ul

S
0

z
UJ

O
z
z
0.

d

tn
2
O
ce
Ci-
z
c

1
IT

C

cc
Cc

cc

a

a:
6-

Z
H

CC•a

w
X
6-

i
Ex.

C
H
V.

3
3

. 
M

E
A

S
U

R
E

M
E

N
T

 R
A

N
G

E

IN
EA

R 
ZE

RO
 T

O 
30

0 
DE

GR
EE

S 
KE

LV
IN

3
4

. 
P

R
E

C
IS

IO
N

 A
N

D
 A

C
C

U
R

A
C

Y

F
O

B
 

T
E

B
P

. 
2 

D
E

C
 

C
: 

F
O

R
 

W
A

TE
R 

V
A

PO
H

 
A

N
D

 
S

C
A

L
E 

H
E

IG
H

T
. 

10
 

P
E

R
 

C
E

N
T

86



3
7

. 
T

IM
E

 C
O

N
S

T
A

N
T

3
6

. 
S

P
E

C
T

R
A

L
 

R
E

S
O

L
U

T
IO

N

U
6

6
. 

A
N

D
 

U
0

1
.5

 
«

H
Z

3
9

. 
G

R
O

U
N

D
 

S
W

A
T

H
3

8
. 

F
IE

L
D

 O
F

 V
IE

W

Z
O
1-
3
.J
O

EC
_1

<

H
<
Q.

JLz
o
H
3

S
!t
K
<
J
D
O
Z

4
5

. 
IN

C
L

IN
A

T
IO

N

UJ
O
D

(~
_t
<

N
C

CC
o
0
o:
E-
K
CC

n:
u
2
>•
VI

I
2
O
Vi

OS
•a.

U
OS
M
U

Q
(U
z;

S R
E

A
C

T
S 

O
N

L
Y 

T
O

 
P

R
E

V
IO

U
S 

G
R

O
U

N
D 

C
O

M
M

A
N

D 
FO

R 
S

E
N

S
O

R 
IN

T
E

R
R

O
G

A
T

IO
N

47
. 

C
O

M
P

O
N

E
N

T
S  

;

V)
U
M
2
O
OS
f-t
U
CL
fc-
ftl

cc
M
H
H
Me
V)
2
*C
CC
E'-

er:
U
>
H
W
U
U
(s

IL
m
f-
5

50
. 

A
V

E
R

A
G

E
 P

O
W

E
R

 j
 

01
. S

T
A

N
D

B
Y

 P
O

W
ER

4
9

. 
V

O
L

U
M

E
4

8
. 

W
E

IG
H

T

V
E-
E-

»

r^
0

tn
e-
H
rt
3

co

H
Cx.

L

sf

O

CO

^
fN

58
. 

S
H

IE
L

D
IN

G
 

!

-12

E°[III

E u J
t-
Z

J

3°
Zl-

g

C.
U Z

If

S
(.
7

^0

a

Z

S

S
E

N
S

IT
IV

E
SO

D
R

C
/S

E
N

6
1

. F
R

E
Q

U
E

N
C

Y
 O

F
 

O
B

S
E

R
V

A
T

IO
N

6
0

, 
D

A
T

A
 R

E
C

O
V

E
R

Y

Z
0
1-
<
cc
CO

<
u

s

Q

Kou
z
o

>H
as
M
u
SC
PL

K
H

Q
CU
X
«c

Lt;
o

20
 

C
H

A
N

N
E

L
S

: 
5 

D
IG

IT
A

L 
A

N
D

 
15

 
A

N
A

L
O

G
, 

SA
B

PL
E

D
 

B
E

T
W

E
E

N 
1 

A
N

D
 1

6
SE

C
O

N
D

S;
 

1
2

.5
 

K
B

IT
S 

P
E

R
 

S
E

C
O

N
D

.

6
3

. 
A

D
V

A
N

T
A

G
E

S 
A

N
D

 L
IM

IT
A

T
IO

N
S

L
IH

IT
E

D
 

A
T 

PR
E

SE
N

T 
.T

O
 

12
 

P
L

A
T

F
O

R
B

S

1)
 

N
O

R
B

Y
L

E
, 

H
.J

.:
 

N
IB

B
O

S 
B

 
T

O
 

T
E

S
T

 
N

E
W

 
W

E
A

T
H

E
R 

S
E

N
S

O
R

S
.

A
V

A
IA

T
IO

N
 

W
EE

K 
A

N
D

 
S

P
A

C
E 

T
E

C
H

N
O

L
O

G
Y

, 
B

A
Y

 
6

, 
1

9
6

8
, 

P
P

. 
7

1
-7

9
.*

*
*

2)
 

P
R

E
S

S 
K

IT
 

N
IM

B
U

S 
B

, 
N

A
SA

 
R

E
L

E
A

S
E 

N
O

: 
6

8
-U

8
K

, 
B

A
Y

 
1

9
6

8
. *

*
*

3
)

N
IB

B
U

S 
*B

 
C

O
M

B
A

N
D 

A
N

D
 

T
E

L
E

H
E

T
R

Y
 

D
IR

E
C

T
O

R
Y

, 
V

O
L

.2
; 

E
X

P
E

R
IB

E
N

T
SU

B
SY

ST
E

H
S,

 
G

E
N

E
R

A
L 

E
L

E
C

T
R

IC
 

C
O

.,
 

P
H

IL
A

D
E

L
P

H
IA

, 
P

A
.,

 1
9

6
7

.

V

a
h-
Q

tn
D
CQ
E
K
•X

O
(->
0:
US

H
C
M
in

5<
tLo<
o
g

IN
S

T
R

U
M

E
N

T 
R

E
S

U
M

E
N

A
T

IO
N

A
L

 A
E

R
O

N
A

U
T

IC
S 

A
N

D
 S

P
A

C
E

 
A

D
M

IN
IS

T
R

A
T

IO
N

E
L

E
C

T
R

O
N

IC
S 

R
E

S
E

A
R

C
H

 
C

E
N

T
E

R
C

A
M

B
R

ID
G

E
. 

M
A

S
S

A
C

H
U

S
E

T
T

S

O
z
0.
X

I"
>
z
0
cc
u
<
IN

v)_1
as
H

IN
T

E
R

R
O

G
A

T
IO

N
. 

R
E

C
O

R
D

IN
G

. 
A

N
D

 
L

O
C

A
T

IO
N

 
SY

ST
E

M

|

(T
IT

L
E

 
C

O
N

T
.)

in
0
c
o

1 1
1

/1
0

/6
9

E
P

H
O

N
E

h
oi

Z
0

o
^

I
OJ
CO
CT*

0
rn

G
O

D
D

A
R

D 
SP

A
C

E 
FL

T 
C

E
N

T
E

R

w

U

u
H
0
U

E
P

H
O

N
E

1-

1
0

. 
O

R
G

A
N

IZ
A

T
IO

N
9,

 
C

O
-I

N
V

E
S

T
IG

A
T

O
R

17
. 

S
T

A
T

U
S

5

<o

5;
;o

cc
UJ
CO
5
D
Z
X

oz
X
VI
<
_1

cc

5
D
Z
)-
0
<
CC
1-zou

1
->
zt-
)

O
P

E
R

A
T

IO
N

A
L

E
P

H
O

N
E

K

20
.P

G
M

 
O

F
F

IC
E

1
9

. A
G

E
N

C
Y

1
8

. 
M

O
N

IT
O

R

er
CD
O
1

(N
iC
CT

(N
O
CN

O
S

S
ft

/S
R

S
N

A
SA

 
H

D
O

T
R

S
.S

C
H

A
R

D
T

. 
B

. 
B

.
2

5
.L

E
A

D
 T

IM
E

e5
JQ

33
 

L
O

C
A

T
IO

N
 

J2
4

|2
2.

 
V

E
N

D
O

R

<:
2

c*

*a-

B
E

L
B

O
U

H
N

E
. 

FL
O

R
ID

A
 

it
R

A
D

IA
T

IO
N

. 
IN

C
2

6
. 

IN
S

T
R

U
M

E
N

T
 T

Y
P

E

uK
D

T
R

A
N

S
P

O
N

D
E

R
. 

U
H

F
2

9
. 

S
P

A
C

E
C

R
A

F
T

2
8

. 
A

P
P

L
IC

A
T

IO
N

N
IB

B
U

S 
3

B
E

T
. 

O
C

E
A

N
. 

C
O

B
B

. 
N

A
V

. B
IO

L
3

0
. 

P
U

R
P

O
S

E

P
H

IB
A

H
Y

- 
T

O
 

D
E

B
O

N
S

T
R

A
T

E 
T

H
A

T 
A

 
S

A
T

E
L

L
IT

E
 

C
A

N
 

D
E

T
E

H
B

IN
E 

T
H

E
P

O
S

IT
IO

N
 

O
F 

PL
A

T
FO

R
B

S 
C

O
N

T
A

IN
IN

G
 

S
E

N
S

O
R

S
, 

R
E

C
O

R
D

 
T

H
E

IR
 

D
A

T
A

, 
A

N
D

T
H

E
N 

R
A

D
IO

 
T

H
E 

R
E

S
U

L
T

S 
T

O
 

A
 

G
R

O
U

N
D 

S
T

A
T

IO
N

 
FO

R
 

D
IS

S
E

B
IN

A
T

IO
N

. 
**

*
SE

C
O

N
D

A
B

Y
- 

T
O

 
P

R
O

V
ID

E 
B

E
T

E
O

R
O

L
O

G
IC

A
L 

A
N

D
 

O
T

H
E

R 
D

A
TA

 
A

S 
S

E
N

S
E

D
B

Y 
R

E
B

O
T

E 
S

E
N

S
O

R
S

.

T
H

IS
 

IN
S

T
R

U
M

E
N

T 
IS

 
S

IM
IL

A
R

 
T

O
 

T
H

A
T 

FL
O

W
N 

O
N

 
N

IB
B

U
S 

D
. 

IT
 C

O
N

-
S

IS
T

S
 

O
F 

A
 

T
R

A
N

S
B

IT
T

E
R 

{
1
0
1
.5

 
B

H
Z

) 
W

IT
H

 
A

 
V

A
C

U
U

M
 

T
U

B
E 

F
IN

A
L

S
T

A
G

E
, 

R
E

C
E

IV
E

R 
(«

6
6

 
B

H
Z

),
 

D
E

C
O

D
IN

G
 

A
N

D
 

C
O

D
IN

G
 

C
IR

C
U

IT
S

, 
R

A
N

G
E

D
E

T
E

C
T

O
R

, 
A

N
D

 
B

E
B

O
H

Y
 

(2
0 

K
B

IT
).

 
T

H
E 

D
A

T
A 

B
O

D
U

L
E

S,
 

E
A

C
H

 
W

IT
H

 A
U

N
IQ

U
E 

A
D

D
R

E
SS

, 
O

F 
W

H
IC

H
 

T
H

E 
B

A
L

L
O

O
N

 
IN

T
E

R
R

O
G

A
T

IO
N

 
P

A
C

K
A

G
E 

(B
IP

)
IS

 
A

N
 

E
X

A
M

P
L

E
, 

C
O

N
T

A
IN

 
A

 
R

E
C

E
IV

E
R 

(U
0

1
.5

 
M

H
Z

),
 

D
E

C
O

D
IN

G
 

A
N

D
 

C
O

D
-

IN
G

 
C

IR
C

U
IT

S
, 

D
A

TA
 

SB
N

SO
B

S 
A

N
D

 
A

 
T

R
A

N
S

B
IT

T
E

R 
(1

»
6

6
 

B
H

Z
).

 
A

S 
T

H
E

S/
C

 
P

A
S

S
E

S 
W

IT
H

IN
 

R
A

N
G

E 
O

F 
A

 
C

O
B

B
A

N
D 

A
N

D
 

D
A

TA
 

A
C

Q
U

IS
IT

IO
N

 S
T

A
-

T
IO

N
 

(C
D

A
) 

U
P 

T
O

 
20

 
C

O
M

M
A

N
D

S 
C

A
N

 
B

E 
SE

N
T 

A
N

D
 

ST
O

R
E

D
 

IN
 

T
H

E 
IB

L
S

M
E

B
O

R
Y

. 
A

 
C

O
M

M
A

N
D 

C
O

N
S

IS
T

S 
O

F 
A

 
T

IB
E

 
FO

R 
A

N
 

IN
T

E
R

R
O

G
A

T
IO

N
 

A
N

D
T

H
E 

A
D

D
R

E
SS

 
O

F 
T

H
E 

B
IP

 
(O

H
 

O
T

H
E

R 
B

O
D

U
L

E
) 

T
O

 
B

E 
C

O
N

T
A

C
T

E
D

. 
W

H
EN

T
H

E 
ST

O
R

E
D

 
C

O
B

B
A

N
D 

T
IB

E
 

A
N

D
 

T
H

E 
S

/C
 

C
LO

C
K

 
T

IB
E

 
C

O
IN

C
ID

E
, 

T
H

E
S

/C
 

IR
L

S 
T

H
A

N
SB

IT
S 

T
H

E
 

A
SS

O
C

IA
T

E
D

 
B

IP
 

A
D

D
R

E
SS

. 
T

H
E

 
B

IP
 

R
E

SP
O

N
D

S
A

N
D 

T
R

A
N

S
B

IT
S 

IT
S 

SE
N

SO
R 

R
E

A
D

IN
G

S.
 

T
H

E
SE

 
A

N
D

 
T

H
E 

H
O

U
N

D 
T

R
IP

S
IG

N
A

L 
D

E
L

A
Y

 
T

IM
E 

B
E

T
W

E
E

N
 

T
H

E 
B

IP
 

A
N

D
 

T
H

E 
S

/C
 

A
R

E 
ST

O
R

ED
 

IN
 

T
H

E
IR

L
S 

B
E

B
O

R
Y

. 
T

H
IS

 
P

R
O

C
E

D
U

R
E 

IS
 

R
E

P
E

A
T

E
D

 
F

O
R

 
EA

C
H 

ST
O

R
E

D
 

C
O

B
B

A
N

D
U

N
T

IL
 

T
H

E 
C

D
A

 
IN

IT
IA

T
E

S 
T

R
A

N
S

B
IS

S
IO

N
 

O
F 

T
H

E 
B

E
B

O
R

Y 
C

O
N

T
E

N
T

S 
A

N
D

T
H

E 
ST

O
R

A
G

E 
O

F 
N

E
W

 
C

O
M

M
A

N
D

S 
IN

 
T

H
E 

B
E

B
O

R
Y

. 
K

N
O

W
IN

G 
T

H
E 

S
/C

 
P

O
-

S
IT

IO
N

S 
A

N
D

 
T

W
O

 
R

A
N

G
E

S 
T

A
K

E
N 

A
B

O
U

T 
15

0 
S

E
C

 
A

P
A

R
T

, 
T

H
E 

P
O

S
IT

IO
N

O
F 

A
 

M
O

D
U

LE
 

C
A

N
 

B
E 

FO
U

N
D 

T
O

 
W

IT
H

IN
 2 

K
B

.
3

2
. 

P
H

E
N

O
M

E
N

A
 O

B
S

E
R

V
E

D

T
R

A
N

S
M

IS
S

IO
N

S 
O

P 
D

A
TA

 
FR

O
M

 
R

E
PO

R
T

IN
G

 
PL

A
T

FO
R

B
S

3
4

. 
P

R
E

C
IS

IO
N

 A
N

D
 A

C
C

U
R

A
C

Y

PL
A

T
FO

R
B 

L
O

C
A

T
IO

N
 

T
O

 
*

-0
.6

 
N

B
: 

D
E

L
A

Y
 

T
IB

E
 

T
O

 
0

.6
2

5
 

B
IC

R
O

SE
C

O
N

D

87



O
N

S
T

A
N

T

3 
M

IL
L

S
E

C

CN

3
6

. 
S

P
E

C
T

R
/

2

03

M
E

O

m
(M

z

3
5

. 
S

P
E

C
T

R
A

L

0
.2

I

5to

Z

o
EC
O

rri

,.

Ul

|3
8.

 
F

IE
L

D
 O

F
 V

rt

E

O
0

o
O3

5
o
05
m

CO

A

CQ

W
o

CO

OJ

o

o
PO

z
o

J
o
UJ
cc

4
1

. 
S

P
A

T
IA

L

z

IT

_J

U
Z

S

L
T

IT
U

D
E

2

O
O

0
03

E
2

in
CN

00

CN

Z
o

z
o
z

s

T
U

D
E

J

3"

R
A

T
E

. 
P

O
IN

T
IN

G

-i

>
4

2

S

E
T

B
O

G
R

A
D

E

cz

X
U

(n
i

in

C
IR

C
U

L

o

E

S
JL

N
3
I/

m
cc

n

4
6

. 
S

P
E

C
IA

L
 R

E

«

Z
UJ

1
O
CJ

U

E
L

E
C

T
R

O

M

R
A

D
IO

M
E

T
S

3.
 

M
T

B
F

C

S

!"

2

n

7

o

3

tn
H
EH

CN

tn

-s

CQ

O
CN

.

J
11

-

i-
z

i

t

V

O
V

E
R

Y
U

CC

h

o
0

!5
9.

 
C

A
L

I8
R

A
T

IC

ri
N

n
o

u

o
U

cc

W
E

£
E-

o
[U

U
D

2

tn
D
O
X

ce

E

n
z
-c

w
U

CU
tn

IR
E

M
E

N
T

S
6

2
. 

T
E

L
E

M
E

T
R

O

o <

O3 Z
w o
2 O
O CO
U Q

CC

a o
Z U
< wce
U
w z
in CQ

X
ca EH
PM
Cu in

tn

E H
M CO
EH

Q

XO
r- Cx

Q O

t-J X

W EH

O
cn

Z EH f_»

M O CQ
in H >•

Q <

O EH Cu
*1 M
rf CQ CC
Z 1 0
< CO fc.

L
IM

IT
A

T
IO

N

m

i0
3.

 
A

D
V

A
N

T
A

G

1
Z
M

x ir.
• EH

2 CC
o -e
EH
< c
OS Z
CO H

.-) O

U

EH CC
X l~
LP PC
M C

fiy l̂
t O

M H
E-

2 CC

tn c
CC fr.

o

03 (J
EH rt

Cu (j

IH
P

R
O

V
E

D
C

R
E

A
S

E
D

W)

0
4

. 
R

E
F

E
R

E
N

C
E

C • 03 O
t O CC . 2

03 O> £H

in M u
• as * 2 ra

Kl 2 »- EH X
f-< W <! (J
H >•< CQ Cd

EH H *a- U
< EH < * O
in Cu in # tn

o <; * tn
O O s£)

o M Oi in
in x =t r- u
2 | X
W (J CO «-J O

a tn •» f-3 H
ce o J
EH CL, a » «-]'

Z EH Cu
M CU H tn •

>H X *jj

o tn w cu
»J X W C

EH ,J [n <

E a a os H
2 03 U »-3

«. 2 E tn M
, «J M D EH

^ 2 D

W xf CO H CD I
CQ \£> Z U
o o cr cn CE

O EH £" CO E
O 2 *# E
,-*. w m # M <
*- tn CN * z a-

«

6
5

. 
H

IS
T

O
R

IC
A

CC
CC
C

ir
C

i-
E-

CC

t-

O

K

C
a
cc

CC

h-
E

V.

—.

5

cc
o

o

z

cc
S
z cc

« sn!2
£ QZ&

= <oS
trt UJ 3

S
T

R
U

M
E

N
T

 
R

E
^O

lM
A

U
T

IC
S

 A
N

D
 S

P
A

C
C

T
R

O
N

IC
S

 R
E

S
E

A
R

C
H

A
M

B
R

ID
G

E
, 

M
A

S
S

A
C

H

- <5°

<

O

|

. 
E

X
P

 N
O

|iy\iAN<

cc
<

_>
t-
i-

M

E

:D
 

R
A

D
IO

M
E

T
E

cc
•01
QtJ

^
S

O
L

U
T

IO
N

 
IN

!
H

E
D

IU
n

-R
I

9

«

SLU

22

(T
IT

L
E

 
C

O
N

T
.)

IT.
O
O
O

VO
N
o

N

*- o
i

_j
t-
UJ

Z
o

<

z
<
cc
0

V
E

S
T

IG
A

T
O

R
6

. 
P

R
IN

C
IP

A
L

 I
N

o
&
m

1

CO

1

o

',N
T

E
B

EH

b<

tu
(J
«fi
Cu
in

C)
03
rt

O
O
CJ

•
S

<

M
C

C
O

L
L

O
a

7
O
r

_i

>-
^

3
A

N
I2

A
T

IO
N

CC
O

0

tr
o
t-
<

e.
 
C

O
-I

N
V

E
S

T
IG

S
T

^
T

U

{;

L
5s

d

<sco
in

UJ
O
•S

14
. 

F
L
A

S
H

 I
N

D
E

X
 
N

U

{C

1
3
. 

C
O

N
T

R
A

C
T

 N
U

M
B

j

- >•
E»-

»J
•«
2
O
M

«e
02
u

0

S

>
U
z
o
<

18
. 

M
O

N
IT

O
R

CTi
CO
0

1
VD

1

O

z
cc
in
N

tn
0

\ 
H

D
O

T
R

S

tn
<o:
z

ca

cc

S
C

H
A

H
D

T
.

UJ
5

H

2
5
. 

L
E

A

t-

25-in

S

2
3 

L
O

C
A

T
IO

N
,2

2.
 
V

E
N

D
O

R

•e
z

^
X,

0

*c
H

O
Du

G
O

L
E

T
A

, 
C

A
L

M
U

(fl
U
K

•f
06
t£
m

S
A

N
T

A
 

B
A

!

= 1

0.
>
1-

2
6

. 
IN

S
T

R
U

M
E

N

U
2
O

J
m
H

H

\,

M

U

2
2
rt3
U

2
0

>
IU

H
-B

E
S

O
L

U
T

'

U
c

:B
. 

5
-C

H
A

N
N

E
]

B
A

C
IO

M
E

T
1

<

9.
 
S

P
A

C
E

CM

Z

|2
8

. 
A

P
P

L
IC

A
T

IO

m

D
CD
c
H

6-
PJ
E 3

0
. 

P
U

R
P

O
S

E

CC | .
O o tn

m e-
O 2 M 2
CO O K M W

E^ -C W O = M
H G-i H »J OS
E *c o in o w

OS U CQ X

O H DJ rt

E-l E-« > O Q W

M O 03 ̂ J > E-<

O3 E-i rt O CU b-
sf in o

U (U < O
M ca * w H ««

2 Cu E-i O X O

o in in 2 cc

rE
D

 
E

L
E

C
T

R
O

M
A

N
D

 
IT

S
 

A
T

«
<

V
T

H
O

S
P

H
E

B
E

 
S

3
M

P
E

R
A

T
U

R
E

S
!S

.*
*
*
S

E
C

O
N

D
C

N
 

E
V

A
L

U
A

T
IN

C

U 33 | H Cd
w t^ as DO
j ca E- o E-» M
to cu -s o cc

w j w o
M w U a H
OS X W E
D EH ffl Cd w -*
tn H O H EH
<J E •<
u o u- w u o
E CC O O H

Pu < 03 U
O O Pu W M

| W H D CU H
tx H CQ W t/> W
03 U ^ O E
< W rt »H O
E »-J 2 < H
w u- cu o ca u
CC W 3= M E- -C

Q* ce B H in os

* W O 1
-* E-i H 1 ^* H 0 5 I O O

ca tntn i 2 «* «: z «c ^ w •< o w
C O | C Z K O M K H O O C U C B ^ C C
H-<2 oo * H S « O [ / i o t o a c c Q « : o

c e Q z < u ) c j c d o s c a w z w e - ' H e c i r - ' > - i < : t n
« i < a : 2 U K H W E - ' D t n H i n < c e o «
C d c c « 8 H c & x : 3 ; c / i i n O H O K W U E - t Q

w , ui <c •_) z en ec w « O Q 3 E: H cd o -e

H O E - ' U C G — CuiX, «t C C > H C C * b ^

ocn>- }E : ( j tno4 ino M cc H 20 *z •

o -SCUD m « « W E - J 2 w o e - ' t n i n H2

o a s E i n w w H t n c e - a : g - i o> (M3 :w JE
Oj W O H EC CC . W X W «c Z CC O rt O
CC S3 O3 M R Z = J - H U C u M M U B J c a < : C G H U
DDfc« ! W H * ~ < Q O 2 \ 2 : W C d W

tj"v lr.ir*"*~ ** r i rn " ^ ^ t U^ w c-1 TJ ̂

s B t n o < 4 t c o tn ce < w u w * E H -s o DJ
H Z M U Q S M W K l U i J W E n K W O i n &

CG U E - v O « = =3E-i . H H W rtOOHHC
rtl » W CM E C Q E - i O i n re O CU rt X CO '2
t_1UtJOE-t H •< « H O * H E - * t n c d CM ) *C
M Z P U rt!tnccceii<zDg> w o OD CQ
E w w ME-4N w n O ' i J t n w x E - * i
H > 4 C t i X 2 3 : t n C U C a E t J C h O S i < A : X H U 3 5 C n
tn tJ I H O E - ' H C O W O O ac W E-< W •«

U>< M O W t X C C C u O H M M QH CC
W C f l O a o g H f f E-i E3 W U O > - C i Z W O W
H H H * * O C B r ^ i / i r f O W Z 2 < Q H >

E-^03 W & n O O C N r t H P3*J C

M W fn W «fl * ttf O O K 25 .0201 » U U H K
od w o ca en > >j rg M <N < 03 z < < ^ c
EZE OS U O Z C C » J H H C b W e e H

in H 3 E H W c c t n c a < : H u O3>in
ntno E H > - i H O u c Q E - < a u < u < c c : o z M
O3 W < H H •«* O 3 i - 3 2 2 E X O h O E
E t n c c - a t n c ^ m W s - a o - s o z E ^ w ^ U tn
M O w U £ H U J H U H =
2 W Q H E * | O 3 ' * ' « C C WO Z "S Q S W <

E - * a 3 W r t C Q O P ^ W O * 3 > C Q C O C U W C L i M C a
*JDE-<2|J fct CO W a^ W M 35 H in O E-* H
W CQ M CD Q 3 Cu EH £-* CC H H OSDin
2 in ( j au^ tnx :o tnuO2D « C O H C C
2 » C & U O E H * U . & - i W r H Z t - 5 Z U X O

a: cc £-• H w i o i co H u > M cc x
UE2 C C 1 J = r [ X f j r M 1 J O . C t O W H H • W

W CC W W • H • •* O3 03 CC M J CU
in in o o j t n \ £ > t - c c o u p 3 W K o w •<«a*

O 2 Q 3 C U «->u M W K c y X x c q z s i - E ^w ca o co o w gu ( x o E-* H e-* Q5 u DOU
X H M M X C C C B o C u Z C u U <C O !?- M H 2=
EHE-<E- 'EU '< ' 1 i ^ * cn*a :oE«ecoUE- '<E-< inO

A
 O

B
S

E
R

V
E

D
J3

2.
 

P
H

E
N

O
M

E
N

CO

r •
X
Cu
tn
0
z^
<

z
<

X
EH
CC
«E
IU

U
X

E
0

R
A

D
IA

T
IO

N
 

F
E

Il
K

F
R

A
B

E
D

IN
T

 
R

A
N

G
E

J3
3.

 
M

E
A

S
U

R
E

M

C
H

A
N

S

2
X
U

t-
vC

ca

!£

U

0

CN
1

tn
CD

2
rt
X
U

U
U
E

o

03
o
(t.

^
CJ
U

J
1

8
5

-3
0

0
 
I

U

U

Q

r-
-f

0

!x
U
**

S
U

A
B

S
O

L
U

T
E

 
A

(

o
a

A
N

D
 A

C
C

U
R

A
C

Y

3
T

T
E

B
 

T
H

A
N

 
3

C

3
a

. 
P

R
E

C
IS

IO
N

S
/N

 
O

F
 

B
I

88



H
zi

zou
2
£

;-!

p
tE
.J
<
CC

6
LLJ
Q.

fZ

o
o
v£>
(N

O

3 H
;*
<
u.

<I
it ,
u 0
LLJ O

!-

H
<
5
Q
Z
D
O

O

g
>

o
"j

'J.

W
C

ir-<
M
EH
.J
<:

o
o

E
C
CC
&-.

W
t_5
U
cc
H
U

C
<
w
Q

E
B:

O
o
=s

u
u
Q

0
0

IN
S

T
R

U
M

E
N

T 
R

E
S

U
M

E
N

A
T

IO
N

A
L

 A
E

R
O

N
A

U
T

IC
S 

A
N

D
 S

P
A

C
E

 A
D

M
IN

IS
T

R
A

T
IO

N
E

L
E

C
T

R
O

N
IC

S 
R

E
S

E
A

R
C

H
 

C
E

N
T

E
R

C
A

M
B

R
ID

G
E

, 
M

A
S

S
A

C
H

U
S

E
T

T
S

z
o
I-
~>
-J
o

cc

<
H
<
o.

O
H

S
CC
•1
D
O
2
<

3
. 

E
X

P
 

N
O

2
.A

C
R

O
N

Y
M

_l

P

M
Q
D
E-
M
E-"
i-J
<

C
3=

O
o
v£>

E:
c
OS
P-

JC
a

»

o
K
C

s

CO
to=>
c

M
O

N
IT

O
R 

O
f 

U
L

T
R

A
V

IO
L

E
T

 
S

O
L

A
R

 
E

N
E

R
G

Y

z

<
2

(J
^

til
Q
Q
H

-1
<

i 
1 

ME
D 

C
IR

C
U

L
A

R 
1 

S
U

N
-S

Y
N

C
H

 
R

ST
R

Q
G

R
ft

D
Si

47
. 

C
O

M
P

O
N

E
N

T
S

V)y
£
0
Ci
EH
U
&;

b:

cc.

(/•»
K

P
H

O
T

O
D

IO
D

E 
D

E
T

E
C

T
O

R
S

. 
S

U
N

 
A

S
P

E
C

T
 

S
48

. 
W

E
IG

H
T

 
J4

3.
 

V
O

L
U

M
E

 
JW

- 
A

V
E

R
A

G
E 

PO
W

E
R

- -

,-.

0
z
o
_f

i u

S

i 
(T

IT
L

E
 C

O
N

T
.)

in
o
o
o

1
1

/1
0

/6
9

E
P

H
O

N
E

1-
ffl

7.
 O

R
G

A
N

IZ
A

T
IO

N

id

fN
A
\D

\
(N
CO
&\

0
m

G
O

D
D

A
R

D
 

S
P

A
C

E
 

F
L

T 
C

E
N

T
E

R

A!
o

05
Q

K

&
M
DS

E
P

H
O

N
E

tut-

10
. 

O
R

G
A

N
IZ

A
T

IO
N

fl
, C

O
-I

N
V

E
S

T
IG

A
T

O
R

"
. 

S
T

A
T

U
S

;L

u«>

55

14
. 

F
L

A
S

H
 I

N
D

E
X

 N
U

M
B

E
R

13
. 

C
O

N
T

R
A

C
T

 N
U

M
B

E
R

L->
Et-

O
P

E
R

A
T

IO
N

A
L

19
. A

G
E

N
C

Y

U
O

J.IN
O

V
N

 
'01

SE
N

SI
TI

V
E:

 
\ 

\ 
\ 

\

C7>
00

1
CM
vo
CT1

tN
O
f\

O
S

S
A

/S
R

N
i 

H
D

O
T

R
S

to
irt!
Z

S
C

H
A

B
D

T
. 

B
. 

B
.

"zo
K
<
>
CC

£
O

6
>
u
z
t,'
D
0
o:

3

>
or
LU

>
ou
E

<
|-
<
C

z
o

o:

<
u

5

2
5

. 
L

E
A

D
 T

is
JQ

23
 

L
O

C
A

T
IO

N
 

[2
22

. 
V

E
N

D
O

R

C
O

N
S

T
A

N
T

 
C

U
R

R
E

N
T

S 
i 

D
E

L
A

Y
E

D
 

T
E

L
E

M
E

T
R

Y
 

; 
? 

S 
M

T
N

 
P

K
fl

 
O

R
fl

T
T

 
!

«c
z
0>
VC
\
^
0

VI

e

E

X

^
3

A
D

C
O

L
E 

C
O

R
P

O
R

A
T

IO
N

G
2

. 
T

E
L

e
M

L
T

R
Y

 
P

.£
O

u
l 

R
E

M
E

N
T

S

^S

26
. 

IN
S

T
R

U
M

E
N

T
 T

Y
P

E

30
 

3I
T 

D
IG

IT
A

L
 

W
O

R
D 

R
E

A
D

 
O

N
C

E 
E

V
E

R
Y 

S
E

C
O

N
D

 
A

T 
U

 
K

B
IT

S 
P

E
R
 S

E
C

.

U
3Z

K
Q
0
H
Q
O
H

g
cu

s
6-

H
b*
1

U
H
E-
Cu
O

b:
E&
2

B
U

l/l

i
O3
U
M
K

C
act
s-
s!&
Ul

6
3

. 
A

D
V

A
N

T
A

G
E

S
 A

N
D

 
L

IM
IT

A
T

IO
N

S

6
4

. 
R

E
F

E
R

E
N

C
E

S

1)
 

N
03

M
Y

L
E

, 
W

.J
.:

 
N

IM
B

U
S 

B
 

T
O

 
T

E
S

T
 

N
E

W
 

W
E

A
T

H
E

R 
S

E
N

S
O

B
S

, 
IN

A
V

IA
T

IO
N

 
W

E
E

K 
A

N
D

 
S

P
A

C
E

 
T

E
C

H
N

O
L

O
G

Y
, 

M
A

Y
 

6
, 

1
9

6
8

, 
P

P
. 

7
1

-7
9

.*
*

*
2

) 
P

R
E

S
S 

K
I
T

, 
N

T
H

B
U

S 
B

, 
N

A
SA

 
R

E
L

E
A

S
E 

N
O

: 
6

8
-U

8
K

, 
M

A
Y

 
19

68
. 

*
*

*
3

)
N

IM
B

U
S 

B
 

C
O

M
M

A
N

D 
A

N
D

 
T

E
L

E
M

E
T

R
Y

 
D

IR
E

C
T

O
R

Y
, 

V
O

L 
2,

 
E

X
P

E
R

IM
E

N
T 

S
U

B
-

S
Y

S
T

E
M

S
. 

G
E

N
E

R
A

L 
E

L
E

C
T

R
IC

 
C

O
. 

P
H

IL
A

D
E

L
P

H
IA

, 
P

A
. 

A
U

G
. 1

9
6

7
.

29
. 

S
P

A
C

E
C

R
A

F
T

2
8

. 
A

P
P

L
IC

A
T

IO
N

N
IM

B
U

S 
3

M
E

T
. 

A
T

M
-P

H
T

S
JO

. 
P

U
R

P
O

S
E

P
R

IM
A

H
I-

T
O

 
D

E
T

E
C

T
 

V
A

R
IA

T
IO

N
 

O
F 

R
E

L
A

T
IV

E
 

IN
T

E
N

S
IT

Y
 

O
F 

SO
L

A
R 

F
L

U
X

IH
 

5 
S

P
E

C
T

R
A

L
 

B
A

H
D

S
;*

**
S

E
C

O
N

D
A

H
Y

-T
O

 
M

A
K

E 
A

B
S

O
L

U
T

E 
M

E
A

SU
R

E
M

E
N

T
S

O
F 

T
H

E 
F

L
U

X
, 

T
O

 
M

E
A

SU
R

E 
T

H
E 

R
A

T
E 

O
F 

D
E

C
R

E
A

S
E

 
O

F 
F

L
U

X
 

A
S 

T
H

E
S

A
T

E
L

L
IT

E
 

E
N

T
E

R
S 

T
H

E 
E

A
R

T
H

 
SH

A
D

O
W

 
H

E
A

R 
T

H
E 

P
O

L
E

S
, 

T
O

 
M

E
A

SU
R

E
A

T
M

O
S

P
H

E
R

IC
 

O
Z

O
N

E
.

66
. 

D
IA

G
R

A
M

S 
|

T
H

IS
 

E
X

P
E

R
IM

E
N

T
, 

S
IM

IL
A

R
 

T
O

 
O

N
E

 
FL

O
W

N
 

O
N

 
N

IM
B

U
S 

D
, 

U
S

E
S 

5 
PH

O
T

O
-

D
IO

D
E

S 
T

O
 

M
O

N
IT

O
R 

T
H

E
 

F
L

U
X

 
FR

O
M

 
T

H
E

 
S

U
N

 
IN

 
5 

W
A

V
E

L
E

N
G

T
H 

R
E

G
IO

N
S

.
T

H
E

S
E

 
R

E
G

IO
N

S 
A

R
E 

A
T 

1
2

1
6

 
A

 (
T

H
E

 
H

Y
D

R
O

G
E

N 
L

Y
M

A
N 

A
L

PH
A 

L
IN

E
),

 1
6

0
0

A 
W

IT
H

 
15

0 
A

 
H

ID
T

H
, 

1
8

0
0

 
A

 
W

IT
H

 
30

0 
A

 
W

ID
T

H
, 

2
1

0
0

 
A

 
W

IT
H

 
IS

O
 

A
il

D
T

H
. 

A
H

D
 

2
6

0
0

 
A

 
¥

IT
H

 
60

0 
&

 
W

ID
T

H
. 

O
P

T
IC

A
L

 
F

IL
T

E
R

S 
D

E
-

JG
T

H
 

C
U

T
O

F
F 

F
O

R
 

E
A

C
H

 
R

E
G

IO
N

, 
A

N
D

 T
H

E
IT

E
R

IA
L

 
D

E
T

E
R

M
IN

E
S 

T
H

E 
L

O
N

G
 

W
A

V
E

L
E

N
G

T
H

3N
SO

R 
G

IV
E

S 
T

H
E 

A
N

G
L

E 
A

T 
W

H
IC

H
 

T
H

E 
S

U
N

«
S

CT
H 

7 
B

IT
 

A
C

C
U

R
A

C
Y

. 
U

S
A

B
L

E 
D

A
T

A
 

IS
 

O
B

-
?.

 
T

H
E

 
R

A
D

IA
T

IO
N

 
IN

T
E

N
S

IT
Y

 
IS

 
R

E
A

D
 A

S
P

O
D

IO
D

E
S 

B
Y

 
E

IT
H

E
R

 
O

F 
T

W
O

 
P

A
R

A
L

L
E

L 
E

L
E

C
-

3E
 

R
A

N
G

E
S

. 
T

H
E

R
E 

IS
 

A
N

 
A

U
T

O
M

A
T

IC
 

Z
E

R
O

,E
C

T
R

O
M

E
T

E
H

S
. 

T
H

E
Y

 
A

R
E 

C
A

L
IB

R
A

T
E

D
 U

S
IN

G
-I

E
D

 
B

Y
 

A
 

R
A

D
IO

A
C

T
IV

E
 

SO
U

R
C

E 
(A

M
 

2
U

1
).

i 
4

8 
S

E
C

 
IN

C
L

U
D

IN
G

 
C

A
L

IB
R

A
T

IO
N

 C
H

E
C

K
S

,
SE

N
SO

R 
D

A
T

A
. 

E
A

C
H

 
S

E
N

S
O

R
 

IS
 

M
O

N
IT

O
R

E
D

I 
T

H
E

 
S

/C
 

IS
 

O
V

E
R 

T
H

E
 

P
O

L
A

R 
R

E
G

IO
N

S 
T

H
E

IA
T

E
S 

T
H

E 
U

V
 

S
E

E
N

 
B

Y
 

T
H

E 
S

E
N

S
O

R
S

. 
T

H
IS

5I
V

E
 

C
O

A
R

S
E

 
M

E
A

S
U

R
E

S 
O

F 
T

H
E 

O
Z

O
N

E 
A

N
D

S
T

R
A

T
O

S
P

H
E

R
E

.

W E M : B O O « : H C U I U M B
J &. 33 U O. !£ C 3= W Z K
U U M U I O i W u a a g z a H x i a
> o u u o c q t n t n H i d f u e -<t o w Q w w t-, , a
E B t c c u o o B f t ; t n u c n w f ? B

EI OT M M S K M i J K i J M Z M
H < < Q O O O Z U U U B W
03 U O B h f t i H ! H U > < U E K
ooosH ' -o m u t e u a s H H
z E-i t B: a B U f f i (j o, 01 a
v > o < J f ' < b . H U B H a <n o*

3 3 O H H U K U W O i n Xt u o i t n u 0 H a > > U B O i a ^ o
D3 W H S B M H B H H WH n u K H O H i n o a B w o . U t f S B i

O B O O S I S < « ( B U M f
H >H 06 M U H M M (/} 10 X iJ
K M h t n O S H B V l O u ^ » E^S
H U P u M U H H Z M U i n E H U
E H O i n » S f - I O M O T H U Ka o H » M M S S u o to S S ̂
U i C 9 < « « B a : H z o o < cu o
t i U u u t i H H m n ^ i i i m i a o n J3

2.
 

P
H

E
N

O
M

E
N

A
 O

B
S

E
R

V
E

D

lO
L

T
H

A
V

IO
L

E
T 

SO
L

A
R

 
R

A
D

IA
T

IO
N

 
FL

U
X

|33
. 

M
E

A
S

U
R

E
M

E
N

T
 R

A
N

G
E

IS
IG

N
A

L
 

C
U

R
R

E
N

T 
FB

O
M

 
0

. 
1 

T
O

 
1

0
0 

N
A

N
O

A
H

P
S

|3
4.

 
P

R
E

C
IS

IO
N

 A
N

D
 A

C
C

U
R

A
C

Y

lA
B

S
O

L
U

T
E 

A
C

C
U

R
A

C
Y

 
O

F 
F

L
U

X
 

M
E

A
SU

R
E

M
E

N
T

S 
W

IT
H

IN
 

20
 

P
E

R
C

E
N

T

89



3
6

. 
S

P
E

C
T

R
A

L
 

R
E

S
O

L
U

T
IO

N
 

; 
3

7
. 

T
i.

V
.E

 
C

O
N

S
T

A
N

T

0
.6

 
P

E
R

C
E

N
T

:

in

O
a:
u
M
E

0

in

o

1

Q
t-

1 
IN

S
T

R
U

M
E

N
T 

R
E

S
U

M
1 

N
A

T
IO

N
A

L
 A

E
R

O
N

A
U

T
IC

S
 A

N
D

 S
P

A
C

E
 

A
D

M

3
9

. 
G

R
O

U
N

D
 S

W
A

T
H

g

O
0

3

W
Q

6-
M
E H

Z

O
o

o
CC

o
(N

CQ

1C
Z

o
OJ

otJ
o

o
<N

CO

O

CM

E
L

E
C

T
R

O
N

IC
S

 R
E

S
E

A
R

C
H

 
C

E
N

T
E

R
C

A
M

B
R

ID
G

E
, 

M
A

S
S

A
C

H
U

S
E

T
T

S

N
oiJ.m

os3b avinoN
vop

12
0 

N
M

 
FR

O
M

 
60

0 
H

H
 

A
L

T
IT

U
D

E

K
Q

(N

zo

J

2

O
D

h

! 
i 

M
ED

 
C

IR
C

U
L

A
R 

: 
S

U
N

-S
Y

N
C

H
 

R
E

T
R

O
G

R
A

D
E

1
7

. 
C

O
M

P
O

N
E

N
T

S

F
IX

E
D

-G
R

A
T

T
N

G
 

IR
 

S
P

E
C

T
R

O
M

E
T

E
R

. 
C

A
L

IB
R

A
T

IO
N

 
S

O
U

R
C

E
, 

E
L

E
C

T
R

O
N

IC
S 

.
4

8
. 

W
E

IG
H

T
 

J
4
9
. 

V
O

L
U

M
E

 
[?

O
. 

A
V

E
R

A
G

E
 

P
O

W
E

R
 

j 
si

. 
si

 A
N

D
B

Y
 P

O
W

E
H

 
!&

?.
 

P
E

A
K

 
P

O
W

E
R

 
' 

5
3

. 
M

T
8

F

-

tr/
H
6-*

(N

U

"cc

oz
o
Ul

I
Ul

S

z

Jl.

y|

S

z

5

H
E-
t-
VI
3K

tr;

M
H
K

ct

o

(T

(0
0

6
u£
Da
CC

0

zo
t-
cc
CO

u

s B
LK

 
B

D
Y 

R
A

D
IA

T
IO

N
 

S
O

U
R

C
E

i 
D

E
L

A
Y

E
D 

T
E

L
E

M
E

T
R

Y 
i C

O
N

T
IN

U
O

U
S

Oz
X

2
.A

C
R

O
N

Y
M

h-

P

tn
CC
h-

IS
AT

EL
LI

TE
 

IH
FB

AB
ED

 S
PE

CT
RO

M
ET

ER

J L U

£

Zou
Ul

1-
1-

<f.
o
o
o

1
1

/1
0

/6
9

8
. 

T
E

L
E

P
H

O
N

E
7

. 
O

R
G

A
N

IZ
A

T
IO

N
| 
6

. 
P

R
IN

C
IP

A
L

 
IN

V
E

S
T

IG
A

T
O

R

I
O

I

0
m

rt
in
w

6-i
U

H

t/1

K

E--
Ml
Z

C

c

DC
O

OS
•a;

1
1

. 
T

E
L

E
P

H
O

N
E

1
0

. 
O

R
G

A
N

IZ
A

T
IO

N
|B

. 
C

O
-I

N
V

E
S

T
IG

A
T

O
R

CN
0
o

1
in
r*

o
en

V

&:

CC
EH
U

&H

Ul

e-
•3

E-

C

fr-
ee

V-

tn

W
D
t-

H
(0

I1

|5

1
4

. 
F

L
A

S
H

 
IN

D
E

X
 N

U
M

B
E

R

or
UI
CD
5

z
1-
u
<r

8

N
21-
O
U

(O
PE

RA
TI

ON
AL

2
1

- 
T

E
L

E
P

H
O

N
E

2
0

.P
G

M
 

O
F

F
IC

E
1

9
. 

A
G

E
N

C
Y

|i
8
. 

M
O

N
IT

O
R

00
0
1

(N
>£>

1

C
CN

O
S

S
A

/S
H

N
\ 

H
D

O
T

R
S

V,

IS
C

H
A

R
D

T
- 

B
. 

B
.

o

is
_£L

Z•o

0o

[2
7

. 
V

E
N

D
O

R

SO
T

T
L

A
N

D
. 

M
A

R
Y

LA
N

D 
1 

O
H

/6
9

! 
N

A
lE

S
S

A

0 
P

H
IH

A
H

Y
 

C
H

A
N

N
E

L
S 

W
IT

H
 

10
 

B
IT

 
A

C
C

U
R

A
C

Y
, 

A
L

L 
S

A
M

P
L

E
D

 
H

IT
H

IN
 

10
0

M
IL

L
IS

E
C

O
N

D
S 

A
N

D
 

T
E

L
E

M
E

T
E

R
E

D
 

T
W

IC
E 

E
V

E
B

Y
 

16
 

SE
C

O
N

D
S

G
3

. 
A

D
V

A
N

T
A

G
E

S
 A

N
D

 L
IM

IT
A

T
IO

N
S

Ux

IS
P

E
C

T
B

O
B

E
T

E
B

. 
8-

C
H

A
S

H
E

L
 

IB
 

F
A

S
T

IE
-E

B
E

R
T

 
F

IX
E

D
-G

R
A

T
IN

G
9

. 
S

P
A

C
E

C
R

A
F

T
| 

2
8

. 
A

P
P

L
IC

A
T

IO
N
 

>
 
.
 

|

N
IM

B
U

S 
3

H
U
E

1
CC
D
a.

g

1)
 

G
O

L
D

B
E

R
G

, 
I
.L

. 
: 

M
E

T
E

O
R

O
L

O
G

IC
A

L 
IR

 
IN

S
T

R
U

M
E

N
T

S 
F

O
B

 S
A

T
E

L
L

IT
E

S
.

P
R

E
S

E
N

T
E

D
 

A
T 

1
3

T
H

 
A

N
N

U
A

L 
T

E
C

H
 

SY
M

P 
O

F 
S

P
IK

, 
A

U
G

 
1

9
6

8
. *

*
*

2
)

N
IM

B
U

S 
B

 
P

R
E

S
S 

K
IT

, 
N

A
SA

 
R

E
L

E
A

SE
 

N
O

. 
6

8
-8

U
K

, 
M

A
Y

 
1

9
6

3
. 

*
*
*
3
)

M
IN

Z
N

E
R

, 
R

.A
. 

E
D

: 
IN

T
E

R
IM

 
R

E
PO

R
T 

O
N

 
S

A
T

E
L

L
IT

E
 M

E
T

E
O

R
O

L
O

G
IC

A
L

IN
S

T
R

U
M

E
N

T
S

, 
N

A
SA

 
E

H
C

 
P

M
-6

7
1

3
, 

JU
N

E 
1

9
6

7
.

6
5

. 
H

IS
T

O
R

IC
A

L
 R

E
M

A
R

K
S

O
B

. 
D

IA
C

H
A

M
i:
 

|

P
H

IH
iB

Y
- 

T
O

 
B

E
A

SO
B

E 
T

H
E 

T
E

M
P

E
B

A
T

U
B

E 
P

R
O

F
IL

E
 

FR
O

H
 

T
H

E 
E

A
B

T
H

'S
S

O
B

F
JC

B
 

O
B

 'C
L

O
O

D
 

T
O

P
S 

T
O

 
15

 
H

IL
E

 
A

L
T

IT
U

D
E

. *
**

S
E

C
O

H
D

A
B

Y
- 

T
O

M
E

A
SU

R
E 

SD
B

FA
C

E 
T

E
H

PE
B

A
T

U
B

E 
O

B
 

C
LO

U
D

 
T

O
P 

T
E

M
PE

R
A

T
U

R
E 

A
N

D
 

IT
S

H
E

IG
H

T
.

T
H

E 
IN

ST
B

O
H

B
H

T 
IS

 
A

 
F

A
S

T
IE

-E
B

E
R

T
 

G
R

A
T

IN
G

 
IN

F
R

A
R

E
D

 S
P

E
C

-
T

R
O

H
E

T
E

B 
W

IT
H

 
A

 
B

E
D

G
E

-I
B

M
E

R
SE

D
 

T
H

E
R

M
IS

T
O

R 
B

O
L

O
M

E
T

E
R 

A
S 

D
E

T
E

C
T

O
R

A
T 

E
A

C
H

 
O

F 
8 

E
X

IT
 

S
L

IT
S

. 
R

A
D

IA
T

IO
N

 
IS

 
M

O
N

IT
O

R
E

D
 

IN
 

7 
IN

T
E

R
V

A
L

S
(5

-8
 

IH
V

. 
C

H
. 

H
A

L
F 

PO
K

E
R 

B
A

N
D

W
ID

T
H

S
) 

IN
 

T
H

E
 

C
02

 
B

A
N

D 
FB

O
M

 
13

 
T

O
15

 
H

IC
B

O
H

S 
A

H
D

 
IH

 
1 

IN
T

E
R

V
A

L 
IN

 
T

H
E

 
A

T
M

O
S

P
H

E
R

IC
 

W
IN

D
O

W
 

A
T
 1

1
.1

iJ o l in u
B3 Q [ / } K C £ Q i H C=J

te U H «m < O to H «: •<
O H B S r M D O t H « X H t o

03 UvJ M ^ M S < 4 ^ M^-
C 3 X M .*c55E^:x O S C c n H

H
IC

B
O

H
S

. 
A

 
T

W
O

 
P

O
S

IT
IO

N
 

P
L

A
N

E 
H

IR
R

O
R 

R
E

F
L

E
C

T
S 

E
IT

H
E

R
B

O
D

Y 
C

A
L

IB
R

A
T

IO
N

 
SO

O
R

C
E 

O
B 

E
A

R
T

H
 

R
A

D
IA

T
IO

N
 

TO
 

A
 C

H
O

P
A

L
T

E
B

H
A

T
E

L
Y

 
V

IE
W

S 
T

H
IS

 
R

A
D

IA
T

IO
N

 
O

R
 

C
O

LD
 

S
P

A
C

E
. 

FR
O

M
B

A
D

IA
T

IO
N

 
P

A
S

S
E

S 
T

H
R

O
 

A
N

 
O

R
D

E
R 

L
IM

IT
IN

G
 

IN
T

E
R

F
E

R
E

N
C

E
S

T
B

IK
E

S 
A

 
25

 
IN

. 
FO

C
A

L 
L

E
N

G
T

H
 

S
P

H
E

R
IC

A
L 

M
IR

R
O

R
, 

A
 

5
L

IN
E

S
/I

N
. 

D
IF

F
R

A
C

T
IO

N
 

G
R

A
T

IN
G

, 
T

H
E 

SP
H

E
R

IC
A

L 
M

IR
R

O
R

F
IN

A
L

L
Y

 
T

H
E

 
E

X
IT

 
S

L
IT

S
. 

E
A

R
T

H
 

R
A

D
IA

T
IO

N
 

IS
 

G
A

T
H

E
R

E
D

FB
O

H
 

A
 

V
IE

W
IN

G
 

A
N

G
L

E 
O

F 
0

.0
«

 
S

T
E

H
A

D
IA

N
 

(1
2

X
1

2 
D

E
G

) 
C

T
H

E 
N

A
D

IB
. 

T
H

IS
 

G
IV

E
S 

D
A

T
A

 
A

LO
N

G 
A

 
N

O
R

T
H

-S
O

U
T

H
 

S
T

R
I

JE
C

T
IO

N
 

O
H

 
T

H
E 

G
R

O
U

N
D 

IS
 

12
0 

N
H

 
W

ID
E

. 
A

D
JA

C
E

N
T 

S
T

R
I

A
B

A
T

E
D 

B
Y

 
A

B
O

U
T 

1
6

0
0

 
N

M
 

A
T 

T
H

E 
E

Q
D

A
T

O
R

. 
T

H
E 

1
1

.1
 M

I
G

IV
E

S
' 

SO
H

FA
C

E 
O

B
 

C
L

O
O

D
 

T
O

P 
T

E
M

P
E

R
A

T
U

R
E

S
. 

T
H

E 
15

 
M

IC
O

SE
D

 
A

 
G

E
N

E
R

A
T

E 
V

E
R

T
IC

A
L

, 
T

E
M

P
E

R
A

T
U

R
E

-P
R

E
S

S
U

R
E 

P
R

O
F

I
M

A
T

H
E

M
A

T
IC

A
L 

IN
V

E
R

S
IO

N
 

T
E

C
H

N
IQ

U
E

. 
D

A
TA

 
IS

 
A

C
C

U
M

U
LA

T
T

N
T

R
R

V
A

L
S 

T
O

 
G

IV
E 

P
R

O
F

IL
E

S 
R

A
C

H 
50

 
M

IL
E

S 
A

LO
N

G 
T

H
E 

S

o

a
Ul

0

z
Ul

i

I
Q.

S

Ulo
c
tj

<j
b.
CC

Lf

ft
E£

X
a
ir
c
E-
a

1-
ce

CC

K
tt
E-

JE
Ca
o.
cu

I

ĉ-
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Ô
tr

5

i-
H

-

Q

H
t~H

F-<
.-3
.e:

sr
Z

C
O
VD

O
CC
ClH

E
Z

CN

CS
CC

in
(N

U3
O
W
—

Cb

M

CC
IU
EH
PJ
E
O
H
O

OS

W
,J
M

O
03
a.
i

W
03
a

03
W
Oi

M
H

O
(U
03

OS

39
M

6

^
,"

'J
•£

o
3

£.

<
<»'
7—

£
<
fC

o
^
P
z
p

*

J
_T

*

-
t

S

•?

i
!ti

IU

=5So
1C

Z
o
UJ

P

D
W
S!

in
0
0
o

e^
vO
N
o
\
£

VI

7-

•ii
ir

•3
i?

^
•jj
n.
"!

z
o
I
UJ

>-_
CO

Z
o
1-<
y
z
o
cc
0

cc
o

\
>
z

<

z
tt.
ca

C
to
02
O
E-

z
O

tn

C5*i
£-
0

Q
a»

in
ca
0
E-

cc
W
Cb
fl
PJ
E-

>"•
cc

M
fcj

X
=3

in

M

O

ce

tn

M
u
in
2
0
03

£

M

,

*

EC

H
E
in

«
1;

•;

£
G
{J

Z
0
I

UJ

UJ
h

~

2
O

<
N

Z

O
cc

0

CC

<
o

s
>

6
u
a

i
u

u
z
c

s
CtJ
J
CO

tn
|J

cu

in
u
M
£_(

Cb
C

O
tc

tH

U
o
in
in
•a:

£_l
M

CO
EH

JC
o
t- 1
Q

^

2
M

0

(B

in
M
u
tn
2
O
OS

£
2

O

•
a

J
ca
B̂

'£
tr£

a.

•'

K.
<
tL

("")
1

S

<

2

cc

6
£
UJ

4
1
UJ

<
-

5
O
>

•i

£
(3

>

M

\̂-

rj

2

i 4

S
"2

= H

di-

CC

to
5
D

X

Q
Z

z
<
_l
**•

i.

cc
UJ
o

ẑ
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Û

O
z
*
1-
z
2

(t

w
UJ

*
ri

bC

t5

O
0
o
Q

o
E-

o
0
in

M
Ou

[0
EH

,,

U
us
0
o
o

*o
0
»-

o

o

2
O
OS

S
ŵ
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ĈO

O

2

?
Q

n

V
•a

CO c:

CQ X.
< m

J

^ t:
cc <
o
SC 3

C
• Cc

tn cc
z «t
cc z

E-> cc
H C

DJ C

03 Z
CO
•> «E

O O
u et
1 CL
Q
a E
0 <

u t-
Ct* I/
o t-
c >
Z t-
M <
ac z
K *s
M
> ce

CL
u a
M E-

Cb V.
C 3c
Z
>• a
tn o

a

S <
O E-
m <
CO C

o
z
IT

S
ffi

0

* L
* 1 •• Z
* O - «s -
. « n # EH PL

cr tn •• # Q -:

cu sc o ^^ s»
tn • tn vo in K

T- » c^ * a
«* w <- * v
1/1 in N * «
«c o tn >• ^
z ce M «t • .4

M z c vo «
. E- •* vc t/

vja ce tn ir. •" &
CT- O • —
i- p- Q > *
I Z 00 CC

X fc «S » OJ E-
in 1-1 tn o u
cr> D • u n
r- O Z H | t/1

CC . H Cb C
E-I E p in cd
W X *rt O
C U CC Z «i {^

M w o tn B.
E-< •• z CC <: D:
«C • E/) H =5

tn o w tn cr
• C <C • CL'

Z ;> ̂  H s
M m . £ E-

•. « CC «£ «a
tn K * o cc &
EH O # fc-J U 3
Z Q . C^ W
W Z 0 X U -
E -c vo to <: <
W- 1_4 cr> CM s
> t- w tn C
wo u H
l-i B: CO *e Q E-
x -s z cu z •*
u » tn -c SB
< . (-3

«: cc tn z:
H • »O H O
Z Cri in PL, Z 03
-S » , CO Ch
u o > tn E
M O3 «C S CO
CM U h CC OS i-
M CD tn W E-« CO
Z Q O C in rt

M O H U M h
in u o «s
<-* <— i «a; t* ^~- >
t- <N Z H «• <

z
0
I-

cc
I-
(/>

z °-
*** — to
S i t
3 ** V)
(/J UJ 3

™ < IOil a. y
l>- O W
7 Z 4

s y s
^ H D
^ 2 1OC < JJ-
*- z £|

Z uj o
— ^

z
0

z

T
IT

L
E

-

V

U

M
H
tn
en

03
H
c

*

ID
IC

O
N

 C

"

g

i

^

•£
Is

T
IT

L
E

 C
O

N
T

.)

a
o
0
0

(J.
vD
X
o

^

in
K
P-)

W

C
z
Ml

1
w
o
H

*

Z
0

UJ

-
CO

[C
O

(C
o

13
)_

>

P
R

IN
C

IP
A

L
 I

N

•

f*.

m̂
in

(N
30

I

O

03
(U
EH
Z

O

"•1

u
u
4
cu

0
03

O
0

•̂cc
K

«

*
ce

V

ft

z
o

a
u
K

-

2

M

Z

i3'
o;
O
d

y

c
O

^

C
O

-I
N

V
E

S
T

IG

a

»

^̂
h
V)

g

•5

•

' Ul
1 K

O

I

s
z
X

a
z
i
<

;

C

ffl
S

z

L)

2

Z
O
^

2

L
- 3
zi-
3

2

E-t
£
O
M

CM

FH
in
o

S

U
Z

<
01

. 
M

O
N

IT
O

R

2

.̂
Qft

CM

rs
vO

1̂
fN
O

^

O
03
tn
x
V,

0

in
K
H
O
Q
X

in
M

Z

*

1-

E

(̂J
*«
OC
o:
M
U

s
p
Q

£
si

25
JO

z
0

S

. 
V

E
N

D
O

R

•"

rt

Z

s
vC
O

EC
in
cc
tu

D̂u

X
o
H
K
U
Z
M
03
&

tn
u
H
Z
0
CC
E-
(J
U
•-
U

c
0=

«<

A
U
cc

i

•^ i
—

5,

u
»

o
M
O

*.»

3:

W
£_,

13

o
trt

1

O
j_J

I/)

•r"

B̂E

H1

*

C

H

Un
•

i
OB
N

1-

Z

1.
 A

P
P

L
IC

A
T

IO

N

"*"

in
0
ce
M
£H

H

E

P
U

R
P

O
S

E

S

H
IT

C CO

0 0 ̂
»4 O
U Z H

O 1
in M >H

H E O
CC OS 25
rt O O

Z CO
co M in
IE *
H O *

M 4

0 M W

W E-i W
u w n
P5 Q <

fr< S U
U C H
H M k
a. * H

u
e t/1 U

t-i Cu
x: tn tn
in M
93 u 05
« O M

"|S

Q o in
« E-> a

w x .
w E f U"
CO . 0 "
W W Q rt

o Q D a.
O>M o in
u > j
* O U 3=

ad H
O Q< iJ
t< <* fid
•1 O D o
x H otn
BS H BE
< fid B» H

« O Z >
"• U M H S

(/)

i

13

(

^

V
tr
**"
2
O

CE
[L
IT

(_

CC
A

h-

E
h
V

,
c
T-

,_

V
c
cc

E-

2
c
»2

Ĉ
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ÊH

<
2
H

— 1

ig
^ f-i •-' i

^•i^t

f**l -j

in* ^

l|cNiS

J «vl^O

u j ̂  *JV

£ (M

S

g

! CD

—
u.
O

cc
tn
X

•*; •«

i S! ̂A

rt;

.?.

Ẑ
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âs
(U

E-<

S

O

0

s
M]

*

tr

1
m

Q

Z
—

W
<(
—1

2

cc
m

z

u
4

F
z
ou

J

Co.

j

S

u
0.

EH
O
EH
O
CC

—
EH
U

Z
M

ri
z

ri
Z

J«

M}

a=

< ee U'!e a ;,'
Cd! - «S W 03

, o,,:,

Jffi! i

^
o
I

!j
u;
H

S

UJ

y"-
o

u
0.
d

O
Z

o

?

CE
O

Z
o
*

CO

:̂ EH -̂  i'
1 - ' Zr'—

ĵ.

IP
O

1

vD

I
CM
0
(N

cn
03
tn
vs

cn
tn
o

cn
«
o
Q
33

tn
*e
ES

19
i

CB

*
H

H
^j

^4
M

05
(U
n

a
2

^
S -i
-r1 Q

w-
JJ_

Z
O
1-

o
_l

o
o
z
UI
>

ri

<N

Z

rt
z

•B
Z

O cc. H

»̂i. ~ i

re
M

as
w
EH

H
Cv

IS
Z
H

£25
riu
<n

u
99
Z

B
U
1

M
EH
i-l
D
B

OS
M

B
O
B
ri
CO

o
t

u
a.
a.
.

S

tn
z
0
M

S
u
H

CM
CM
ri

j

l-l

O
a.
<

ĉc
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ô

<

y

£

1

UJ

z

a.

1-

z
O
(_
<
y
Z

o
tr
O

tr
o
t
o

S
>
z

P
R

1
N

C
IP

A

<o

-

a-

r-
1
0

I

o
prj

to
in
cc

cc
H
u

EH
•8

•»

Z
W

EH

Z

•
0

d

(B
Q

a

a

UJ

s
6

-^

UJ
Z

a.
in

t-

—
t
N

Z

cc

d

O1-

o
1-

C
O

-I
N

V
E

!

of

_-

t
Z

CC

g

g
cc
t-
g_

K

c
£

EC

."

S
O
o

\n
r-

o

o
z

J
cc

E

o

EH
H
in
ce
cc

H

»

,

r>.
,

cc

t

Q
CO
M

to

u.

l~

'n

C

i

5
£
c.

5
£
~

(C

c.

<
>

^

•'•

3
.j
o
>

_•;.

I
3

w

;
i-

rs-

r~

^j

s.

"-IU

* <

"Li

c

I
D
Z

o
z
I
<(
_l
"-

5"

tc
m5

Z
h-
U
<

Ẑ
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î | *-

O

3i
; _ ,_ cd| j.

• *'! CQ
\£, '-' •

,"' ! £
".": ' /

(*H - '=t £ sf'.S

X
(J
M
X

O
1-1

j
ts

E--
Z
ft]
E
H
re
Ed
ft*
X

E

re
o
O
re
cu

0
EH

CH
W

3

c
o

i
D
(K

0
CO
I j
6
cc
re

u.
0)

2

^j?_

i

— -

o
z
5J
-

cd

i

-12

^C

-̂

JL
u

j^Jj

lu11-

^^5
£

..-
Jl

D?i^iu

' ^^

3 -s^

! -' j 5
O DJ t'- ' ".. î

1 o^ z ! j ' i •?
CC; :;;' |

• ' - JO| •'- : O; i, !OJ
O| - * ~ •! •: iO

i .- 0 'J 0! '_.

! ~

: .--.
;,- i j;

•; 1 5

o

.-
;—

~J- ~r -̂

-'^§

"•' "^ <

-.3 /j w
s ''~- 5
b "C "5

2;ig

1""'

~r

2
,—

9
JT.'

'-"*-

"&

G

U

**

-.-
i a

:

|
cr
o

re'ii<
PJ;KC

•c •
!

t

•

rej Q i * .- i f

•J ^ ( n i l I ill

Hi °
" *|5

M3"
0
0
o
o^

N
o
r-
X in

^r~ T
cr

i u*

li.

1

i
•

!

( """ I

o

^•;,
(T
IU

m
O

O

U

•3
o
UJ

^
J?_

£
o
(J

e

i-

D
c

,_;
cc
}_
to
to
o
CM

CC

[VI

Z
ct
K

>-
C3
E-i

t:

Ed
E-

Q

>j
•-C

Ed
O

E-i
Cdl '̂
E 5
W; «;
M *'

to! ^
Ct

- y E

6

<
E

(U

j.
oi -c
f-n j~

| j;

:? 03 u
O J

Oil .:
•;T ! 3 is ^i ;J

O
0

1

tC
CO

1
o-

i?
X
u

o!a-
I<H

LU

Zo
X

J
UJ

;

(Nl
x!
t
o
o
o-

w

<I

1 ~

\̂D
GO

2

I1

,ji

to
o
o
re
PJ

_ _
EH

a-*>2 "*

—
*̂~ u

i X|< £
! ̂  J) K

55

5«

O
X
o.
_j
a

" "[£

Z
o

0

u
N
w
u
a
M
E"
Z
0-

VI

tn 02
U K
H E-
M S
Cu C.

jr;

Q U
Cd
re a
H ce

CT O
Cd CQ
03 |

pJ O
0
re IT
E- ^
z ct
O h-
U »

O
Cd CC
Q re

M CC
EH Q
H O
< E

H <
< U
eft to
D
U *1
U <
•t U

h-
X E-
cc re
W Cd
> >

01

u
7L

'<i
U-

1

3

1
re
Cd
Cj H
X Q H
Cd Z E

«! '

>- *E Z (N
0 0
Z H Cd
O E-» to
re M <:
cd tn x
•£ M DJ

3
EH O' H
M U Z
E «C W

E
«C «! H

EH re
03 < Cd
C Q 04
Cu X

• • CU

«J ^3 Z
to o
O »M
DJ Z EH
O O H
re to z
Q. » W

<; Ch
• • iJ W
• o •

re *-. vo
(N Z VD

*# o
J # N U
J * M Cd
w • re o
» CO O
Cd vc X »
Z CQ

CD LO rt
Q &3 *— t-J
Z Cij (
< X Z

* o
1-3 (N H H

OJ E •*

Z 1 Z Z
O Cd O CU
tO HE
* »EH 3
•* e-4 u re
J Z 3 EH

Cd Q tO
^ E Cd Z
*- M Cd M

-,

;".

<

?
-
O

^

! Mo!
i

t.'

0.
oc
0

—

Q

î
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Ẑ

o
o

E|̂ -
o;
H
o

03

s

A
L

T
IT

O
G

A
T

O
H

>

<

op
^3 a

U\*

3:

IT '!
£ j o1 o in' 3 :
glg.jp «-j *:

"*] ^ I K\ %

O
O

1̂

(N

I

O
n

t>
H
O

to
^4
to

kJ

os
Cd
O

£

PH
CC
o
u
tl
CQ

™

C*

Z

O
H
Cd
O
0
o

LJ

*Î
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LRIR ESSA 3
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MICROWAVE TEMPERATURE SOUNDING EXPERIMENT
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MTRAN ATS 1 DARCEY, R J
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MTRAN ATS 2 DARCEY, R J
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MTRAN ATS 3 DARCEY, R J

MICROWAVE TRANSPONDER
MTRAN ATS 4 DARCEY, R J
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MTRAN ATS 5 DARCEY, R J

MILLIMETER WAVE PROPAGATION EXPERIMENT
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MOMER S076 APOLLO APP LENOIR, W D
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(ALT NAME) RbV E 22 NIMBUS E PARK, A B 204
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MCCALLi JOHN

PAGF

202

16

63

203

106

175

176

28

204

90

98

64

157

177

99

107

65

224



INDEX i

PAGE
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(ALT NAME) DCSI S102 APOLLO APP HOLIER* M R 162

UHF SFLR1CS DETECTION EXPERIMENT *P*
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VTRAN ATS 1 CORRIGAN, J P 7
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WIDE-BAND REAL-TIME DATA TRANSMISSION EXPERIMENT *P*
OATRAN E 29 NIMBUS E KIESLlNGf J 211

WIND VELOCITY EXPERIMENT A, AVcS *P*
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AVCS ATS 2
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AVCS NIMBUS 2 ARLAUSKAS, J
ADVANCED VlDICON CAMERA SYSTEM 78

AVCS NIMBUS E ISA WOODRICKr N W *P*
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HRIR NIMBUS 1 FOSHEE» L
HIGH RESOLUTION INFRARED RADIOMETER 76
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IMAGE DISSECTOR CAMERA SYSTEM 14

IOCS NIMBUS 3 BRANCHFLOWER, G
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IOCS ATS U MOODY* J C
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IONIZING RADIATION EXPERIMENT A, T E i c 196
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IRIS APOLLO APP S049 HANEL* R A *P*
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IRIS NIMBUS 3 HANEL* R A
INFRARED INTERFEROMETER SPECTROMETER 86

IRIS NIMBUS D HANEL* R A
INFRARED INTERFEROMETER SPECTROMETER 95
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INTERROGATION* RECORDING AND LOCATION SYSTEM 87
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INFRARED TEMPERATURE PROFILE RADIOMETER 166

ITPR NIMBUS E E 06 SMITH* W L
INFRARED TEMPERATURE PROFILE RADIOMETER 103

LDEC GEOS 2 PLOTKIN, H H
LASER DETECTOR 61

LIRAIN NIMBUS E E 01 BATES* J C *P*
LIMB RADIANCE INVFRSION EXPERIMENT 198

LREF GEOS 2 PLOTKIN, H H
LASER REFLECTOR 62

LRIR ESSA 3 PARENT* R J
LOW RESOLUTION INFRARED RADIOMETER 35

LRIR ESSA 5 PARENT, R J
LOW RESOLUTION INFRARED RADIOMETER Ul
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LOW RESOLUTION INFRARED RADIOMETER 47

LRIR ESSA 9 PARENT, R J
LOW RESOLUTION INFRARED RADIOMETER 53

LRNR TIROS 2 HANEL. R A
LOW RESOLUTION. NONSCANNING RADIOMETER 114

LRNR TIROS 3 HANEL, R A
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LROR TIROS 3 SUOMI, V E
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LROR TIROS 7 SUOMI, V E
LOW RESOLUTION, OMNIDIRECTTONAL RADIOMETER . 141
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MULTIBAND SYNOPTIC PHOTOGRAPHY EXPERIMENT 172
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MULTICHANNEL RADIOMETER 173
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METEOR FLASH ANALYZER EXPERIMENT 199
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MRIR NIMBUS 2 MCCULLOCH, A
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MEDIUM RESOLUTION INFRARED RADIOMETER 88

MRR TIROS 2 NORDBERG* W
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MEDIUM RESOLUTION RADIOMETER 122

MRR TIROS 1 NORDBERGf W
MEDIUM RESOLUTION RADIOMETER 128

MRR TIROS 7 NORDRERG' W
MEDIUM RESOLUTION RADIOMETER 142

MS NIMBUS E E 07 STAELIN, D H
MICROWAVE SPECTROMETER 105
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MUSE NIMBUS 3 HEATH* D F
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SOLAR CONSTANT EXPERIMENT 207

SOLXEM NIMBUS E £08 WALKER» A B C , JR *P*
SOLAR X-RAY EMISSION EXPERIMENT 208

SPM TIROS M BOSTROM, C
SOLAR PROTON MONITOR 158

SR TIROS M GEMUNDER» G(T.OFF)
SCANNING RADIOMETER 157

SRARR GEOS 2 BERBER!, J H
SATELLITE RANGE AND RANGE-RATE EXPERIMENT 64

SRDM APOLLO APP S047 FISCHBACH, F F *P*
STELLAR REFRACTION DENSITY MEASUREMENT 179
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TDR NIMBUS E E 28 PICKARD, R H *P*
TRACKING AND DATA RELAY LINK EXPERIMENT 209

THIR NIMBUS D MCCULLOCH, A W
TEMPERATURE-HUMIDITY INFRARED RADIOMETER 100

UHFSD APOLLO APP S048 ROSSBY, S A *P*
UHF SFERICS DETECTION EXPERIMENT 180
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VIDICON CAMERA SYSTEM, WIDE ANGLE LENS
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.VIDICON CAMERA SYSTEM, WIDE ANGLE LENS
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VRP APOLLO APP 5046 SEKERA, Z
VISIBLE RADIATION POLARIZATION EXPERIMENT

VRP NIMBUS E E 20 SEKERA, Z
VISIBLE RADIATION POLARIZATION EXPERIMENT

VTRAN ATS 1
VHP TRANSPONDER

VTRAN ATS 3
VHP TRANSPONDER

WEFAX ATS 1
WEATHER FACSIMILE EXPERIMENT

WEFAX ATS 3
WEATHER FACSIMILE EXPERIMENT

CORRIGANr J P

CORRIGANr J P

WISHNA, S

HOLMES, D

*P*

*P*

PAGF

116

30

111

117

123

130

133

137

147

150

152

181

210

7

18

8

19

237



ANDERLE, R J
DBEAC

INDEX 3f PRINCIPAL INVESTIGATORS

*P* INDICATES A PROPOSAL

NAVAL WEAPONS LAB.
GEOS 2

PAGE

60

ARLAUSKAS, J
AVCS

ARLAUSKAS » J
OTCS

BATES* J C
LIRAIN

BEBRIS, J
AVCS

BERBERT, J H
OBEAC

BERBERT , J H
SRARR

BLAMONT, J E
OCVP

BOSTROM, C
SPM

BOSTROM , CARL
SSEFE

BRACE, L H
IEP

BRANCHFLOWEH, G
IOCS

6RANCHFLOWER, G
IOCS

BRANCHFLOWER, G
IOCS

BROVvNf I (MGR)
ALBEDO

CHERRIX. G
HRIR

GSFC
NIMBUS 2

GSFC *p*
APOLLO APP S040

HONEYWELL AEROSPACE *P*
NIMBUS E E 01

ELECTR. RES. CTR/NASA
NIMBUS 1

GSFC
GEOS 2

GSFC
GEOS 2

SERVICE D'AERONOMIE *P*
NIMBUS E E 17

JOHNS HOPKINS APL
TIROS M

JOHNS HOPKINS APL
GEOS 2

GSFC
NIMBUS E E 30

GSFC
ATS 3

GSFC
NIMBUS D

GSFC
NIMBUS 3

RCA ASTRO ELECTRONICS *P*
NIMBUS E E 27

GSFC
NIMBUS 3

78

161

198

74

63

64

203

158

66

104

14

94

85

188

84

COLEMAN. P J, jR
FMAG ATS 1

UNIV OF CAL AT L A

239



INDEX 3

COONEY, T R
DNCS

CORRIGANi J P
VTRAN

CORRIGAN, J P
VTRAN

COTE• C E
IKLS

COTE, C E
IRLS

CURRY* R C
SDC

DARCEYf R J
MTRAN

DARCEYf R J
MTRAN

DARCEYr R J
MTRAN

DARCEY» R J
MTRAN

DARCEY, R J
MTRAN

EWJNGt G C
OSTMR

FISCHBACH* F F
5RDM

FISCHBACHr F F
SRDM

FOSHEEi L
HRIR

FOSHEE, L
HRIR

GSFC
APOLLO APP

*P*
S039

GSFC
ATS 1

GSFC
ATS 3

GSFC
NIMBUS D

GSFC
NIMBUS 3

RCA ASTRO ELECTRONICS
NIMBUS E, E 26

*p*

GSFC
ATS 1

GSFC
ATS 2

GSFC
ATS 3

ATS
GSFC

GSFC
ATS 5

WOODS HOLE OCEANOGRAPHIC
NIMBUS E E 13

UNIV OF MICHIGAN
APOLLO APP S047

UNIV OF MICHIGAN
NIMBUS E E 11

GSFC
NIMBUS 1

GSFC
NIMBUS 2

*p*

*P*

*P*

6EMUNDER* G(T.OFF) GSFC
SR TIROS M

GORSCHBOTH, F F
APSURV

PAGF

160

7

18

96

87

205

IBM FEDERAL SYSTEMS DlV
NIMBUS E E 21

*p*

11

15

23

26

202

179

189

76

80

157

187

240



INDEX 3

HANEL, R A
IRIS

HANEL. R A
IRIS

HANEL. R A
IRIS

HANEL, R A
IRIS

HANEL. R A
LRNR

HANEL, R A
LRNR

HANEL, R A
LRNR

HEATH, D F
BUV

HEATH, D F
BUV

HEATH. D F
MUSE

HEATH. D
MUSE

HOGAN. G D
IRLS

HOLLY. F E
IONTEC

HOLLY. F E
IONLET

HOLMES, D
WEFAX

HOLTER, M R
DCS!

HOUGHTOiM. J T
SCR

HOUGHTON, J T
SCR

GSFC
APOLLO APR

GSFC
NIMBUS 3

GSFC
NIMBUS D

GSFC
NIMBUS E

GSFC
TIROS 2

GSFC
TIROS 3

GSFC
TIROS H

GSFC
NIMBUS D

GSFC
NIMBUS E

GSFC
NIMBUS 3

GSFC
NIMBUS D

GSFC
NIMBUS E

S049
*P*

E 02

E 15

E 25

AIR FORCE WEAPONS LAB
NIMBUS E E 33A

AIR FORCE WEAPONS LAB
NIMBUS E E 33B

ENVIR SCI SERV ADMIN
ATS 3

UNIV OF MICHIGAN
APOLLO APP S102

OXFORD UNIV, ENGLAND
APOLLO APP S060

OXFORD UNIV, ENGLAND
NIMBUS D

*P*

*p*

*P*

*P*

*p*

*P*

*P*

PAGF

165

86

95

194

111

120

126

92

191

89

97

195

196

197

19

162

177

99

241



INDEX 3

HOUGHTON* J T OXFORD UNlVf ENGLAND
SCR

HOVISv W A. JR
FWS

HOVISr W A, JR
FWS

HOVIS» W A, JR
HRES

HOVISr W A
SCMR

NIMBUS E

GSFC
APOLLO APR

GSFC
NIMBUS 0

GSFC
NIMBUS E

GSFC
NIMBUS E

E 05

5045

E 03

E 23

KIESLING. J
DATRAN

LAUGHLIN* C R
OPLE

LAWSONr J
AERON

LENOIRf W B
MOMER

LOWE. 0 S
SWS

LOWMANr P D» JR.
MTP

LUSIGNAN» B
MIRO

MASTRUP* F N
MEFAN

MCCALL. JOHN
SECOR

MCCULLOCHr A
MRIR

MCCULLOCHr A W
MRIR

MCCULLOCH* A W
THIR

MCKEOWNr D
SOLCON

RCA ASTRO ELECTRONICS
NIMBUS E E 29

GSFC
ATS 3

MASS INST TECH
NIMBUS E E 09

MANNtO S/C CTR/NASA
APOLLO APP S076

UNIV OF MICHIGAN
APOLLO APP S103

GSFC
APOLLO 9 S065

STANFORD UNIV
NIMBUS E E 10

TRW SYSTEMS
NIMBUS E E 32

ARMY CORPS OF ENG
GEOS 2

GSFC
NIMBUS 2

GSFC
NIMBUS 3

GSFC
NIMBUS D

FARADAY LABS
NIMBUS E E J.9

PAGF

107

*p*

*P*

*P*

*P*

*P*

*P*

*P*

*p*

*P*

93

193

108

211

16

186

171

178

2

200

199

65

81

88

100

207

242



INDEX 3

MOODY, j c
APT

MOODYr J C
DNCS

MOOREr R K
RADAS

MOORE» R K
RADIM

NICHOLS, G 6
MVVPE

NICHOLS* G B
SIMTV

NORDBERG. W
ESMR

NORDBERGr W
MRR

NORDBERG» W
MRR

NOROBERG. W
MRR

NORDBERGr
MRR

W

GSFC
NIMBUS 1

GSFC
ATS 4

UNIV OF KANSAS *P*
APOLLO AP? S105

UNIV OF KANSAS *P*
APOLLO APP 5106

SOUTHERN RESEARCH INST *p*
APOLLO APP S041

SOUTHERN RESEARCH INST *p*
NIMBUS E E 24

GSFC
NIMBUS E

GSFC
TIROS 2

GSFC
TIROS 3

GSFC
TIROS 4

GSFC
TIROS 7

OBRIENr J J(T.MON) GSFC
APT ESSA 2

OBRIEN» J J(T.MON) GSFC
APT ESSA 4

OBRIEN» J J(T.MON) GSFC
APT ESSA 6

OBRIEN* J J(T.MON) GSFC
APT ESSA 8

OBRIEN. J J(T.OFF) GSFC
APT TIROS M

OBRIEN* J J(T.MON) GSFC
AVCS ESSA 3

DBRIENf J J(T.MON) GSFC
AVCS ESSA 5

E 1L

PAGF

75

22

175

176

170

206

102

115

122

128

32

38

50

155

34

40

243



INDEX 3

OBKIEN. J J(T.MOM) GSFC
AVCS ESSA 7

OBRIENr J J(T.MON) GSFC
AVCS ESSA g

OBRIEN. J J(T.OFF) GSFC
AVCS TIROS M

OBRIEN. J J(T.MON) GSFC
VCSW

OSTROW, H
AVCS

PALMER. C E
AT02

PARENT, R J
FPR

PARENT* R J
FPR

PARENT* R J
FPR

PARENTt R J
FPR

PARENT* R J
LRIR

PARENT. R J
LRIR

PARENT* R J
LRIR

PARENT. R J
LRIR

PARK. A B
RBV

PICKARD. R H
TOR

PIERSON. W J
GROW

PLOTKIN, H H
LDEC

ESSA 1

GSFC
ATS 2

UNIV OF CAL AT L A
NIMBUS E E 16

UNIV OF WISCONSIN
ITOS A

UNIV OF WISCONSIN
ITOS B

UNIV OF WISCONSIN
ITOS C

UNIV OF WISCONSIN
TIROS M

UNIV OF WISCONSIN
ESSA 3

UNIV OF WISCONSIN
ESSA 5

UNIV OF WISCONSIN
ESSA 7

UNIV OF WISCONSIN
ESSA 9

NASA HEADQTRS
NIMBUS E E 22

GSFC
NIMBUS E E 28

NEW YORK UNIV
NIMBUS E E It

GSFC
GEOS 2

*P*

*p*

*P*

*P*

PAGF

46

52

154

30

10

190

68

70

72

156

35

47

53

204

209

192

61

244



INDEX 3

PLOTKINi H H
LREF

RAQOSt R (MGR)
VCSM

RAQOSt R (MGR)
VCSM

RAOOSi R (MGR)
VCSM

RAOOS» R (MGR)
VCSW

RADOS» R (MGR)
VCSW

RADOS, R (MGR)
VCSW

RADOSi R (MGR)
VCSW

RADOS» R (MGR)
VCSW

RADOSr R (MGR)
VCSW

RADOS» R (MGR)
VCSW

RADOS. R (MGR)
VCSW

REA» D G
MCR

ROSSBY> S A
UHFSD

SCHMIDr H H
MCS

SEKERA» Z
VHP

SEKERA» Z
VRP

SHAWr J H
IRT

GSFC
GEOS 2

GSFC
TIROS 4

GSFC
TIROS 5

GSFC
TIROS 6

GSFC
TIROS 3

GSFC
TIROS U

GSFC
TIROS 5

GSFC
TIROS 6

GSFC
TIROS 7

GSFC
TIROS 8

GSFC
TIROS 9

GSFC
TIROS 10

NASA HEADQTRS
APOLLO APP S057

NAT CENT FOR ATMOS RES
APOLLO APP S048

ENVIR SCI SERV ADMIN
APOLLO APP S100

UNIV OF CAL AT L A
APOLLO APP S016

UNIV OF CAL AT L A
NIMBUS E E 20

OHIO STATE UNIV
APOLLO APP S043

PAGF

62

129

132

136

123

130

133

137

*P*

*P*

*p*

*P*

*P*

*P*

150

152

173

180

168

181

210

167

245



INDEX 3

SHAW, J H
NIRMUL

SLATER. P N
MBSP

SLATER, P N
MTP

SMITH, S D
SCR

SMITH, S D
SCR

SMITH, S D
SCR

SMITH, W L
ITPR

SMITH, W L
ITPR

SPENCER, N
ETP

STAELIN, D H
MS

STAELIN, D H
MTS

STAELIN, D H
WVRMR

STAMPFL, R A
APT

STAMPFL, R A
APT

STAMPFL, R A
VCSN

STAMPFL, R-A
VCSW

STANLEY, H R
CPAR

STANLEY, H R
CTRAN

OHIO STATE UNIV *p*
NIMBUS E E 04

UNIV OF ARIZONA *P*
APOLLO APP S042

UNIV OF ARIZONA *P*
APOLLO APP S101

READING UNIV, ENGLAND *P*
APOLLO APP S060

READING UNIV, ENGLAND
NIMBUS D

READING UNIV, ENGLAND
NIMBUS E E 05

ENV1R SCI SERV ADMIN *P*
APOLLO APP S050

ENVIR SCI SERV ADMIN
NIMBUS E E 06

GSFC
TIROS 7

MASS INST TECH
NIMBUS E E 07

MASS INST TECH *P*
APOLLO APP S104

MASS INST TECH *p*
APOLLO APP S077

GSFC
NIMBUS 2

GSFC
TIROS 8

(MGR) GSFC
TIROS 2

(MGR) GSFC
TIROS 2

WALLOPS STATION
GEOS 2

WALLOPS STATION
GEOS 2

PAGF

201

172

174

177

99

107

166

103

140

105

169

182

79

146

116

117

58

59

246



INDEX 3

STROUD, W G (MGR) GSFC
VCSN TIROS 1

STROUD, W G (MGR) GSFC
VCSW TIROS 1

SUOMI, V E
LROR

SUOMI , V E
LROR

SUOMI, V E
LROR

SUOMI, V E
LROR

SUOMI, V E
SSCC

SUOMI, V E
SSCC

TAYLOR, H A
PICS

THADDEUS, P
ESMR

WALKER, A B C ,
SOLXEM

WARK, L> Q
CAR

WARK, D Q
SIRS A

WARK, D Q
SIRS B

WEINSTEIN, 0
RBV

WISHNA, S
WEFAX

WOODRICK, N W
AVCS

UNIV OF WISCONSIN
EXPLORER 7

UNIV OF WISCONSIN
TIROS 3

UNIV OF WISCONSIN
TIROS U

UNIV OF WISCONSIN
TIROS 7

UNIV OF WISCONSIN
ATS 1

UNIV OF WISCONSIN
ATS 3

GSFC
NIMBUS E E 31

GODDARD INST *P*
APOLLO APP S075

JR AEROSPACE CORPORATION *P*
NIMBUS E E 08

ENVIR SCI SERV ADMIN *P*
NIMBUS D

ENVIR SCI SERV ADMIN
NIMBUS 3

ENVIR SCI SERV ADMIN
NIMBUS D

GSFC
ERTS

GSFC
ATS 1

'"' IBM, FEDERAL SYS DIV *p*
NIMBUS E ' •'•• " IQ'K .

PAGE

110

111

56

121

127

141

6

17

106

163

208

184

90

98

28

8

212

WOODRICK, N W IBMr FEDERAL SYS DIV *P*
CAR NIMBUS E E 188 213

247



INDEX 4, ORGANIZATIONS WITH WHICH PRINCIPAL INVESTIGATORS
ARE ASSOCIATED

*P* INDICATES A PROPOSAL

AEROSPACE CORPORATION

AIR FORCE WEAPONS LAB

AIR FORCE WEAPONS LAB

ARMY CORPS OF ENG

ELECTR. RES. CTR/NASA

ENVIR SCI SERV ADMIN

ENVIR SCI SERV ADMIN

ENVIR SCI SERV ADMIN

ENVIR SCI SERV ADMIN

ENVIR SCI SERV ADMIN

ENVIR SCI SERV ADMIN

ENVIR SCI SERV ADMIN

FARADAY LABS

GODDARD INST

GSFC

GSFC

GSFC

GSFC

GSFC

GSFC

GSFC

GSFC

3SFC

WALKER , A B C, JR

HOLLY, F E

HOLLY, F E

MCCALL, JOHN

BEBRIS, J

HOLMES, D

SCHMID, H H

SMITH, W L

SMITH, W L

WARKi D Q

WARKr D Q

WARK> D Q

MCKEOWNr D

THADDEUS, P

ARLAUSKASr J

ARLAUSKASf J

BERBERTf J H

BERBERTf J H

BRANCHFLOWERf G

BRANCHFLOWERf G

BRANCHFLOWERr G

BRACE, L H

CHERRlXr G

SOLXEM

IONTEC

IONLET

SECOR

AVCS

WEFAX

MCS

ITPR

ITPR

SIRS A

SIRS B

CAR

SOLCON

ESMR

AVCS

DTCS

OBEAC

SRARR

IOCS

IOCS

IOCS

IEP

HRIR

NIMBUS

NIMBUS

NIMBUS

GEOS 2

NIMBUS

ATS 3

APOLLO

NIMBUS

APOLLO

NIMBUS

NIMBUS

NIMBUS

NIMBUS

APOLLO

NIMBUS

APOLLO

GEOS 2

GEOS 2

ATS 3

NIMBUS

NIMBUS

NIMBUS

NIMBUS

PAGF.
E *P* 208

E *P*

E *P*

1

APP *P*

E

APP *P*

3

D

D *P*

E *P*

APP *P*

2

APP *P*

3

D

E

3

196

197

65

74

19

16B

103

166

90

98

181

207

163

78

161

63

b>4

14

85

94

104

84

249



INDEX 4

GSFC

GSFC

GSFC

GSFC

GSFC

GSFC

GSFC

GSFC

GSFC

GSFC

GSFC

GSFC

GSFC

GSFC

GSFC

GSFC

GSFC •,-.;/

GSFC . ":
1 :

GSFC "iv
Y •

GSFC

GSFC

:GSFC

GSFC

GSFC

GSFC

GSFC

COONEY, T R

CORRIGAN, J P

CORRIGAN, J P

COTE, C E

COTE, C E

DARCEY, R J

DARCEY, R J

DARCEY, R J

DARCEY, R J

DARCEY, R J

FOSHEE, L

FOSHEE, L

GEMUNDERf G(T.OFF)

HANEL, R A

HANEL, R A

HANEL, R A

HANEL, R A

HANEL, R A

HANEL, R A

HANEL, R A

HEATH, D F

HEATH, D F

HEATH, D

HEATH, D F

HOGAN, G D

HOVIS, W A, JR

DNCS

VTRAN

VTRAN

IRLS

IRLS

MTRAN

MTRAN

MTRAN

MTRAN

MTRAN

HRIR

HRIR

SR

IRIS

IRIS

LRNR

LRNR

LRNR

IRIS

IRIS

MUSE

BUV

MUSE

BUV

IRLS

FWs

APOLLO APP

ATS 1

ATS 3

NIMBUS 3

NIMBUS D

ATS 1

ATS 2

ATS 3

ATS 4

ATS 5

NIMBUS 1

NIMBUS 2

TIROS M

NIMBUS 3

NIMBUS D

TIROS 2

TIROS 3

TIROS 4

APOLLO APP

NIMBUS E

NIMBUS 3

NIMBUS D

NIMBUS D

NIMBUS E

NIMBUS E

NIMBUS D

PAGE
*P* 160

7

18

87

96

5

11

15

23

26

76

80

157

86

95

114

120

126

*P* 165

*P* 194

89

92

97

*P* 191

*P* 195

93

250



INDEX 4

GSFC

GSFC

GSFC

GSFC

GSFC

GSFC

GSFC

GSFC

GSFC

GSFC

GSFC

GSFC

GSFC

GSFC

GSPC

GSFC

GSFC

GSFC

GSFC

GSFC

GSFC

GSFC

GSFC

GSFC

GSFC

GSFC

HOVIS, W A

HOVIS, W A. JR

HOVIS, W A. JR

LAUGHLIN, C R

LOWMAN. P D, JR.

MCCULLOCH, A

MCCULLOCHr A W

MCCULLOCH. A W

MOODY. J C

MOODY. J C

NORDBERG, W

NORDBERG, W

NORDBERG, W

NORDBERG, W

NORDBERGr W

OBRIEN, J J(T.MON)

OBRIEN, J J(T.MON)

OBRIEN. J J(T.MON)

OBRIEN. J J(T.MON)

OBRIEN. J J(T.MON)

OBRIEN, J J(T.MON)

OBRIEN, J J(T.MON)

OBRIEN. J J(T.MON)

OBRIEN, J J(T.MON)

OORIEfM. J J(T.OFF)

OBRIEN, J J(T.OFF)

SCMR

FWS

HRES

OPLE

MTp

MRIR

MRIR

THIR

DNCS

APT

ESMR

MRR

MRR

MRR

MRR

vcsw

APT

AVCS

APT

AVCS

APT

AVCS

APT

AVCS

AVCS

APT

NIMBUS E

APOLLO APP

NIMBUS E

ATS 3

APOLLO 9

NIMBUS 2

NIMBUS 3

NIMBUS D

ATS 4

NIMBUS 1

NIMBUS E

TIROS 2

TIROS 3

TIROS 4

TIROS 7

ESSA 1

ESSA 2

ESSA 3

ESSA H

ESSA 5

ESSA 6

ESSA 7

ESSA 8

ESSA 9

TIROS M

TIROS M

PAGE
108

*P* 16U

*P* 193

16

2

81

88

100

22

75

102

115

122

128

142

30

32

34

38

40

44

46

50

52

154

155

251



INDEX

GSFC

GSFC

GSFC

GSFC

GSFC

GSFC

GSFC

GSFC

GSFC

GSFC

GSFC

GSFC

GSFC

GSFC

GSFC

GSFC

GSFC

GSFC

GSFC

GSFC

GSFC

GSFC

GSFC

GSFC

GSFC

HONEYWELL AEROSPACE

OSTROW, H

PlCKARDr R H

PLOTKlNt H H

PLOTKlNr H H

RADOS, R (MGR)

RADOS, R (MGR)

RADOS, R (MGR)

RADOS, R (MGR)

RADOS, R (MGR)

RADOS, R (MGR)

RADOS, R (MGR)

RADOS, R (MGR)

RADOS, R (MGR)

RADOS, R (MGR)

RADOS, R (MGR)

SPENCER » N

STAMPFL* R A

STAMPFLf R A (MGR)

STAMPFLr R A (MGR)

STAMPFLf R A

STROUO» W G (MGR)

STROUD» W G (MGR)

TAYLOR, H A

WEINSTElNr 0

WISHNA, S

BATES, J C

AVCS

TOR

LDEC

LREF

vcsw

VCSM

vcsw

VCSM

vcsw

VCSM

vcsw

vcsw-
vcsw

vcsw
vcsw
ETP

APT

VCSN

vcsw

APT

VCSN

vcsw

PICS

RBV

WEFAX

LIRAIN

ATS 2

NIMBUS E

GEOS 2

GEOS 2

TIROS 3

TIROS 4

TIROS 4

TIROS 5

TIROS 5

TIROS 6

TIROS 6

TIROS 7

TIROS 8

TIROS 9

TIROS 10

TIROS 7

NIMBUS 2

TIROS 2

TIROS 2

TIROS 8

TIROS 1

TIROS 1

NIMBUS E

ERTS

ATS 1

NIMBUS E

PAGE
10

*P* 209

61

62

123

129

130

132

133

136

137

143

1̂ 7

150

152

ina

79

116

117

146

110

111

106

28

8

*P* 19B
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IBM FEDERAL SYSTEMS DIV

IBM. FEDERAL SYS QIV

iBMf FEDERAL SYS DIV

JOHNS HOPKINS APL

JOHNS HOPKINS APL

MANNED S/C CTR/NASA

MASS INST TECH

MASS INST TECH

MASS INST TECH

MASS INST TECH

NASA HtADQTRS

NASA HEADQTRS

NAT CENT FOR ATMOS RES

NAVAL WEAPONS LAB.

NEW YORK UNIV

OHIO STATE UNIV

OHIO STATE UNIV
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