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1. INTRODUCTION:

The documentation for this data set was originally on paper, kept in NSSDC's

Data Set Catalogs (DSCs). The paper documentation in the Data Set Catalogs have been
made into digital images, and then collected into a single PDF file for each Data Set
Catalog. The inventory information in these DSCs is current as of July 1, 2004. This
inventory information is now no longer maintained in the DSCs, but is now managed in
the inventory part of the NSSDC information system. The information existing in the
DSCs is now not needed for locating the data files, but we did not remove that inventory
information.

The offline tape datasets have now been migrated from the original magnetic tape to
Archival Information Packages (AIP’s).

A prior restoration may have been done on data sets, if a requestor of this data set has
questions; they should send an inquiry to the request office to see if additional
information exists.



2. ERRATA/CHANGE LOG:

NOTE: Changes are made in a text box, and will show up that way when displayed on
screen with a PDF reader.

When printing, special settings may be required to make the text box appear on the
printed output.

Version Date Person Page Description of Change

01

02



3 LINKS TO RELEVANT INFORMATION IN THE ONLINE NSSDC
INFORMATION SYSTEM:

http://nssdc.gsfc.nasa.gov/nmc/

[NOTE: This link will take you to the main page of the NSSDC Master Catalog. There
you will be able to perform searches to find additional information]

4. CATALOG MATERIALS:
a. Associated Documents To find associated documents you will need to

know the document ID number and then click here.
http://nssdcftp.gsfc.nasa.gov/miscellaneous/documents/

b. Core Catalog Materials


http://nssdc.gsfc.nasa.gov/nmc/
http://nssdcftp.gsfc.nasa.gov/miscellaneous/documents/
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TIROS VLT

Ihis data set consists of 17 binary, 556 B
16M 72094 computer. The data on the tapes is or
data per file. The tapes contain anywhere from

Hach fite contains a header record with th

of that file.

P1, 7-track tapes, created on an
yit ardered with one orvit of
one to seven orbits,

e start time and oroit number



D=NUMBERS

6728
6712
6713
6714
6715
6716
6717
6718
6719
6720
6721
6722
6723
6724
6725
6726

6727

TIROS VIL
RADIOMETER 'A!

63-024A-02A

C~NUMBERS

5002
4986
4987
4988
4989
4990
4991
4992
4993
4994
4995
4996
4997
4998
4999
5000

5001

START
10/03/64
10/12/64
10/14/64
10/17/64
11/02/64
11/26/64
12/16/64
12/21 /64
1/04/65
2/06/65
3/21/65
4/14/65
4/16/65
4/18/65
5/18/65
6/02/65

6/10/65

_STOP_
10/03/64
10/12/64
10/14/64
10/17 /64
11/03/64
11/26/64
12/16 /64
12/21/64
1/05/65
2/06/65
3/21/65
4/15/65
4/16/65
4/18/65
5/18/65
'6/02/65

6/10/65



vesults, 1§ T, and Ty are within 2:7°C of the
volationship,
Ty = Te + 10°C

and if the Z'c's, deduced from the component
temperature, Ty, are correct, only a negligi-
ble error in Ty or W is introduced. From
F.. and Ti, which are measured independ-
ently, the measured Value of 7 or W can
be determined from the calibration curves.

The calibration for éach side of each chan-
nel is carried out for seven parametric values
of T hence, it is necessary to interpolate
between two transfer- functions bracketing
an actual value of T, to arrive at the calibra-
tion for a given orbital period.

IV. RADIATION DATA
PROCESSING

4,1 Information Flow in the Sutellite **
The radiation &xperiment instrumentation
is thdependent of the television camera sys-
tem except for power, command, certain
timing signals, and antennas (Figure 60).
The output of the five medium resolution
radiometer channels s fed into five, subcar-
rier oscillators! JThese voltage controlled
oscillators are of ‘the phase shift type with
symmetrie amplifiers in the feedback loops,
the gains of which ave controlled by the bal-
anced input signal,"A sixth channel is pro-
vided for telemetry of the University of
Wisconsin's heat balance. data; data from an
electron temperature measwfing prgbe; the
environmental temperatures; and the instru-
mentation canister pressurer In channel 6,
a mechanical commutator switches resistive
sensors in ‘one branch of a phase shift oscil-
lator, These sensors stopped switching after
orbit 1276 in TIROS VII and remained set
on the electron temperature probe sensor.
Thereafter, the radiometer housing tempera-
ture (oue of the environmental tempera-
tures) was derived from the ‘I'V clock No. Z
temperature of the ‘snte)lite, available upon
interrogation, The seventh channel, & tun-
ing fork oscillator, senves as a reference

H

frequency and timing signal. The ontpits
from each of the seven caannels are summed

and the resultant composite signal equalized
in a record amplifier which drives the head
of a miniature tape recorder. An oscillator
provides an alternating current bias to the
record head and the signal required for the
erase head. For convcnience, erase of the
magnetic tape occurs immediately before
recording, The record spectrum extends
from 100 eps to 550 cps. The tape recorder
is an endless-loop, two speed design running
at 0.4 ips record and 12 ips’ playback speed.
The endless loop records continuously, day
and night, except during a playback se-
quence, A hysteresis synchronous motor
generates torque in the record mode through
a mylar belt speed reduction. The fourth
subharmonic of the tuning fork oscillator,
generated by flip flops, drives a cam shaft
which activates a bank of microswitches
connected to the five-commutated subchan-
nels of the time-sharing sixth channel, Each
is sampled for six seconds and the fifth in-
cludes a group of seven to be subcommutated.

Playback is initiated upon command by
applying power to a direct curreht motor.
A magnetized flywheel generates a frequency
proportional o the motor speed, A fre-
quency discriminator feeds the error signal
to the stabilized power supply of the motor
and closes the servo loop. Playback speed
is essentially constant from 0° to 50°C. A
low flutter and wow of 2.5% peak-to-peak,
measured without frequency limitations, is
achieved by using precision bearings and
ground-in-place shafts having tolerances of
better than 50 parts per million. A com-
mand pulse activates the playback motor, the
playback amplifier, and the 238 me FM te-.
lemetry transmitter feeding the- duplexer
and antenna,

The piayback time, approximately 200 sec-
onds, is controlled by a switch which oper-
ates only during the playback mode. This
switch rotates one revolution in 200 seconds,
ootivating & microswiteh which returns the
system. to tha record mode and, thus, ter-
minates the playhback mode with one com-
plete revolution of the magnetic tape, How-
eycr, the playback mode experienced a
maltucntion at low temperatures in TIROS

\
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VII from Orbit 573. Due to an apparent
frictional drag on the shaft by the clutch in
the mechanical linkage from the record
motor to the reduction gears, the switch was
rotated during the record mode, ‘Conse-
quently, at the start of the playback mode,
the switch was in such a position that less
than one complete revolution of the tape was
required before the switch activated the re-
turn to record mode, This necessitated an-
other command signal to be sent Yo initiate
a second and complete playback of the tape.
Some data were lost, since at the termination
of the first playback, the record mode erased
the data on the tape; thus, only data from
the end-of-tape to the beginning of the sec-

ond playback were recovered. Fortunately,

the first playback,
length, was short, resulting in loss of
oniy a small amount of data from each orbit,

the

In order to permit comparison of the ra-
diation data with TV pictures, each TV
shutter actjon) generates a 1.5 second pulse
which is recorded as an amplitude modula-
tion of the channel 7 timing signal.

There are nine solarcells mounted behind
narrow siits for north angleidetermination.
These slits have an opening angle of close
to 180° in planes through the spin axis. The
sun illumination generates pulses as long as
illumination parallel to the.spin axis is
avyoided, One of these.fensors generales a
0.5 second pulse 4n gddition to the north in-
dicator code so that spin rate: inform; tion
and a measurement of relative sun po hun
ig available, Again, this pulse is recor ded as
an amplitude modulation of channel Gl

Reconstruction of the vadiation informa-
tion vitally depends on its correlation with
absolute time, An accurate, but relative,
timing signal is provided for by the tuning
fork cscillator and a,crude one by the sun
pulses, except when the satellite is in the
earth's umbra. Absolute time is transmitted
to the satellite and recorded on the tape as
a one-second dropout of chani.cl 7. This
pulse is designated as the End-of-Tape
(E.0.T.), and its occurrence is known within
milliseconds of absolute time,

although variable in .

)

4.2 Information Flow at the Command and
Data Acquisition Station "

Upon interrogation, the 238 me carrier is
received by an antenna;-the composite signal
is recorded on magnetic tape and simultane-
ously fed to a “Quick Look” demodulator
(Figure 61n). At the same time, the en-
velope of channel 7 and the clipped signal of
channel 2 are graphically recorded, The
8-12u “events’ on the graphic record show
alternately the earth and sky scan intervals
ag the satellite Spins and progresses along
the orbit. The chanuc! 7 envelope shows the
three distinctive types of AM pulses im-
pressed on the elock frequency during re-
cording; namely ,the sun senser pulses, the
TV camera pulses, and the “end-of-tape”
pulse. Auxiliary uses of the radiation data
(Figures 61b and 61c) include determina-
tion of the spin axis attitude in space and
the times when the TV pictures were taken
and recorded in the satellite to be read out
later over a ground station. .

The magnetic tapes are, then, routinely
mailed every day to the Aeronomy and Mete-
orology Division, GSFC, Greenbelt, Mary-
land,

4.3 Information Flow at the Data Process-
ing Center **°

At the Data Processing Center of the
Aeronomy and Meteorology Division, the
master tapes containing the composite ra-
diation signal are demultiplexed, demodu-
ated, and fed into an analog-to-digital con-
verter (Figure 62). The pressure is read
separately, The apnalog-to-digital converter
produces a magnetic “Radiation Data Tape” |
made up of 36 bit words suitable for an TBM
7094 computer. Tiie sampling rate for data
acquired between launch and orbit 1072 was
the same as it had been on all previous
TIROS five-channel radiometer experiments,
i.e., one data sample for every 72nd cycle of
the 560 c.p.s. channel 7 clock (or one sample
every 0,1309 seconds). To increase the reso-
lution of the reduced data, the sampling rate
was increased by a factor of two beginning
1ith orbit 1080, For orbit 1080 and all later
orbits, therefore, & data sample was digitized

\
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for every 36th clock cycle (or one sample
every 0,06545 seconds). The result of this ac-
tion was merely to double the number of data
samples on the FMR tape. An auxiliary
form for the repository of the radiation data
is the oscillogram, or analog record, pro-
duced at this stage of the information flow.
The analog record can be used for special
“hand” analyses of the data,

4.4 Information Flow at the Data Reduc-
tion Center?® i

The I1BM 7094 computer program requires
input from three sources fo produce, in
binary fovm, the “Final Meteorological Ra-
diation (FMR) Tapes”. One source is the
“Radiation Data Tape' containing radiation
data and satellite environmental paramgters
in digital form, Another source is the cali-
bration data for converting digital informa-
tion to meaningful physical unitse .The third
source is the “Orbital Tape" from the NASA
Space Computing Center containing satellite
position' and attitude data as a function of
time. The FMR tape then is the basic re-

pository of data from the medium resolution *

seanning radiometer. In order to study and
utilize the scanning radiometer data, appro-
priate computer prhgx;.arns must be written
£o road the FMR tapé and provide for print-
ing out data, punching cards, or producing
maps. The format of the FMR tape and the
make-up of the.IBM 7094 computer program
which produces it are discussed in detail in
sections 4.5 aifd 4.6. {=ia

il S
4.5 Format of the “Final Meteorological
Radiation Tape” ik

TIROS VII radiation data are available on
high density, binary tapes prepared on an
IBM 7094 computer. The FMR tape is the
product of & computer program whose input
is the orbital data, digitized radiation data,
and TIROS VIkradiometer calibration data.
The make-up of this program is discussed in
section 4.6, The FMR ;tape contains cali-
brated radiation measurements, geograph-
ical locations associated with the radiation
mensurements, orbital data, solar ephemeris,
and sateilite environmental temperatures.
The exact format of these data is described

below, The purpose of this section is to em-
phasize certain features that will aid pro-
grammers in_utilizing these data.

Each orbit of radiation data is treated as
a file which contains a documentation record
plus data records that represent approxi-
mately one minute intervals of time. The
docamentation record is the first record of
ench file and contains 14 data words whose
forrat is described below.. Dref is defined
as the number of days between zero hour of
September 1, 1957, and zero hour of launch
date. TIROS VII time counts zero time as
2ero hour ab Greenwich on thé of launch,
thus launch time is given in GMT and launch
day is zero day, with succeeding days num-
bered sequentially. However, the satellite
life extends beyond 100 d: and for ez
succeeding period of approximately 100 days
the value of dref is redefined by adding ap-
proximately 100, while the TIROS VII day
is decreased by the same amount.

Each record of data covers approximately
one minute of time, and the data ave Tound
in the decrement (D) and address (A) of
each data word. The record terminates with
the end of swath in progress at 60.0 geconds
past the minute specified in words 1D, 1A,
and 2D, In the case of satellite-earth orien-
tation such that the radiometer continuously
seans the earth for more than one rotation
of the satellite, the record will terminate
with the end of the revolution in progre: at
60.0 seconds past the minute specified in
words 1D, 1A, and 2D. The End of File gap
will be duplicated at the end of the last file
on each FMR tape.

For each earth-viewing swath, the rad ia-
tion measured from channel 1 (14.8-15.51)
channel 2 (8.0-12.0p), and channel 4 (8.0—
80.0u) is reported as an equivalent black-
bhody temperature in °K, while the radiation
measured from channel 3 (0.2-6.0p) and
channel 5 (0.55-0.751) is reported as an
effective radiant emittance in watts/meter®.
For each fiftth measurement in a swath, the
point on earth being “yiewed” by the radi-
ometer is defined in terms of latitude and

- “longitude. These computations are based on

\,

\ 13




|
|
i
|
|

the hest available estimate of satellite atti-
tude,

In order that the user may distinguish
between data from the wall and floor sides
of the satellite, the data words containing
the mensured energy are labeled with a 1 in
position 19 when the wall side of the satel-
lite is viewing the earth, The user should
vealize that if the signal fvom the satellite
becomes noisy, swath sizes, ai interpreted by

the computer, may become nbnormal and the:

(ata can be labeled and located incorvectly,
In order to flag abnormal data, minus signs
serted for the following three reasons:

1. A mensurement within a swath whose
digital vesponse falls below the m'bi}rm'lly
defined threshold between earth and space.
(The end of a swath is arbitrarily defined
by three consecutivé measurements falling
below the threshold.) - X
' 2. An entire swathiis labeled with minus
signsywiien:the observed swath size falls out-
side of the theoretical swath size ==25600.
The theoretically computed swath size is
based on the best availa'le estimate of satel-
lite attitude, height, and 8pin rate.

3. The entive swath i§ labeled with minus
signs when it is cither? the first or last swath

FORMAT,

in the closed mode, (In the closed scanning
mode the radiometer continuously scans over
the earth for more than one spin revolution
without viewing the horjzon or space.)
Channel & and channel 5 on TIROS VII
can reach a saturation limit at lower radia-
tion iniensities than has been the case with
any previous satellite, In order to detect
this condition, the data word containing en-
ergy measured by channel 3-and channel 5
is labeled with a “one’ in position 18 when-
ever the observed energy intensity exceeds
the saturation limit. Saturation limits for
the wall and floor sides separately are indi-
cated at the upper right-hand extremities of
the calibration curves for channel 3 (Fig-
ures 33-39) and channel 5 (Figures 47-53).
For example in Figure 33 the effective radi-
ant emittance “saturates”.at 344.0 watts/
meter  for the floor side and 333.0 watts/
meter * for the wall side, If any higher
ralues of radiant emittance should actually
be viewed by the vadiometer, they would still
he reported as the “satwration values's, on
the FMR tape. However, in practice meas
urements exceeding the “saturation limit
have only rarely been observed in TIROS
VII (except in periods when direct solar in-
terference occurs; see Section VI below).

" FINAL METEOROLOGICAL RADIATION TAPE

Documentation Record

WordNoy |+ Quantity

Scaling Remarks

B =36 Number of days between

1 Dref

zero hour of Sept. 1, 1957,
and zero hour of launch

day. -
Date of Interrogation ex-

B om e e Date

Z Ho

TIROS VII Day ..

pressed as a packed word,
i.e., February 8, 1964 would
be (020864)0r (021004),.
These numbers are shifted
to the extreme right side

retained for 1964,

time of this file of

Stait
radiation data,

end time of this file of

Z Minute

radiation date.

} Time of Interrogation, ie,

2 Seconds ..




Sealing

Remarks

Satellite spin rate,

. Data sampling  frequency

{cycles of a 550 cps tun-
ing fork).

Orbit No, at time of Inter-
Togation,

Code defining ground station
(1" for Wallops Is., Va,,
“2" for San Nicolas Is.,
Calif,,-#3" for Fairbanks,
Alaska).

TIROS VU Doy

Z time in day specified in
word 1D

hour angle and

declination of sun at time
specified in words 1D, 1A,
and 2D, 90° are added to
declination to yield posi-
tive mambers.

Reference temperature of
the medium  vesolution
radiometer.

Reference .temp of
maih deck electron
Height of satellite a time

specified in words 1D, 1A,
and 2D,

Latitude of subsatellite paint
at time specified in words
1D, 1A, 2D. 90° are added
to all latitudes to yield
positive numbers.

Longitude of sub

Bmil

B =23

3 e
ords 1D, 1A, 2D. Longi-
tudes are reported as 0 to
360°, with west being posi-

tive.
Seconds past time specified
in words 1D, 1A, 2D when
first  earth-viewing  re-
sponse is detected, and
every fifth response there-

fter,
Latitude of subsatellite point
at time specified in words

1D, 1A, 2D, 6D. 90° are
added to all latitudes to
yield positive numbe
Longitude of subsatellite
point at time specified in
words 1D, 1A, 2D, 6D.
Longitudes are reported
as 0 to 860°, with west be-

ng p
Lmzuds of point on earth
being “viewed” by radi-
ometer at time specified in
words 1D, 14, 2D, 6D. 30°
are added to all latitudes
to yield positive numbers.




Quantity Units

Scaling Remarks

Longitude —__.

Degrees

BAL ([ Nadir Anle

9D oo | Azimuth Angle s

Degreed —-—.-—-mmn B=11 -

IprE Longitude of point on earth
“._being “viewed” by radi-

% ometer at time specified in
A words 1D, 1

Longitudes are reported

a5 0 to 8607, with west be-

ing positive.

B =29 Nadir angle~ of optic axis
from radiometer to point
specified -in_words 7A, 8D,

Azimuth angle of optic axis
from radiometer to point
specified in word 7A, 8D.
This angle is measured
clockwise from north and

+ expressed as a  positive
number,

, 2D, 6D,

Zero .. on
The (ch, 1) - Degroes K
Ty (ch. 2)
W (ch. 3)
Ton (ch -

7 (ch, fy) Watts/m'

Measurement by cach of the
five medium  resolution
channels at time specified
in 1Ds1A, 2D, 6D when
radiometer is  ‘‘viewing”

Zero

Dogrees K

Degrees K
Watts/m'

point on earth specified in
words 7A, 8D.

The data sample immedi-
ately following the meas-
uerent reccried in whrds
10D-12A,

Degrees K
Degrees K
Watts/m?
Degrees K _
Watts/m*

The data sample immedi-
ately following the meas:
urement recorded in wurds
13D-16A.

Degrees K
Watts/m*

Zoio i

he data sample immedi-
ately following the meas
wurement recorded in words
16D-18A.

Degrees K -
{YNcgmcs K08
atta/m’
Degrees K
Watts/m*

ERR

The block of data from words 6D to 24A
will be repeated, thus ‘Wefining every fifth
measurement in a swath, The address of
the third word in the last response of a

swath will contain 010101070101010 to sig- ,

nal end of record. A “iook ahead” feature
is incorporated into TIROS VII data reduc-

16

The datn sample imme
ately following~the me
urement recorded in words
19D-21A.

tion; if the End of Tape signal occurs within
an earth-viewing swath, that entire swath
is discarded, Each time the swath termi-
nates, two words (N and N+1) will follow
the last “earth-viewing’ response with the
following format:

\




Quantity Units

Scaling Remarks

Code
Nadir Angle -

NA camena

(N+1)D - | Latitnde ...t

(N+1)A -

- [ 111111211113111 -4

Degreen ...

Code indicating end of swath

‘The' minimum nadir angle
that occurred in the pre-
viously defined swath

Latitude of point on e'\rlh
heing “viewsd” by
meter when the mmm\um
nadir angle occurred, 90°
b are ndded to all lntitudes
. to yield positive numbers

Lunglludc of point on earth

“viewed" by radio-
when  minimum
dir  angle  occurred.
Longitudes are reported as
0 to 360°, with west being
positive.

Occasionally dropouts are encountered
and the corresponding data records contain
po radiation data, This event is" relatively
yare in TIROS VII data, but in such cases
the radiation data record contains only five
words (1D to 5A) which document the re-
cord with respeet to time. In such record.
the datum in the address, of the third word
(T») is destroyed by the End of Record code.

A flow diagram to ajd in interpreting this
format is shown in Figure 63, It is seen that
the format is analogous to four ‘nested
loops” {in programming language),
groups of five rcsponses, entire swaths, o:m-
minute records, and files. It is pointed out
that a pm'licul.:tr swath (and, hence, a par-
ticular record and a particular file) can-énd
cither on the “anchor data respor
any of the four following non- googmphxml]y
located data responses and that Figure 63
merely illustrates one possible combination
of ending responses.

4.6 IBM 7094 Computer Flow Diagram
The FMR tape.as described in the previous
section iz prepared with an IBM 7094 com-
puter program whose input consists of or-
bital data, digital radiation data, and TIROS
VII radiometer calibration data. The flow
chart shown in Figure 64 outlines the logical
steps in this program and thus gives some
ingight inte the mechanics of preparing
these tapes, The flow chart has been grently

condensed since it is impnssible to present
a detailed flow chart within the space limita-
tions of this publication.

The first phase of this program sets up
the documentation data and then reads the
entire file of radiation data to compufé the
start time from the end-of-tape time and the
data sampling frequency. Given the start-
ing and ending times, the program then
searches the orbital tape to find orbital data
(sul-ml"lhtc point, height, nadir angle, right
ascension, and declination) covering the
same time interval. These data are then ar-
ranged in tables as a function of time so
that interpolation subroutines can be used in
the second phase.to obtain values of the or-
bital characteristics for any specified time.

At this po’int, an optional feature allows
the program to accept the attitude data from
the orbital tape, or an alternate estimate of
the attitude from a second documentation
card. If the alternate attitude is accepted,
the nadir angles are recomputed.

The second phase of the program reduces
the digitized radiation data into useful mete-
orological data. This begins with a detailed
examination of the radiation data to dis-
tinguish between earth and space-viewed
data. This distinction is based on an arbitrar-

* iy defined threshold value applied to channel
. 2. Both sides are assumed to be viewing space
whemthe measured radiation falls below the

17




Aug, 10, 1971

Tos Data Repository
From: A.D,P, Services

_Subject: Tiros "T" tapes

please release T-0364 to be recertified. This tape
has no load point, Also release T-6182 as this one has
the first 400 ft of oxide scrapped off. Neither tape is
of any use to us any moré.

The following "T" numbers have been duped and can &lso
be released now that D & C. numbers have been made with
the "I" numbers and the dupes:

1-354, T-355, T~356, T-357, T-358, T-360,

T-361, T-363, T-367, T-369, T-180, T-181,

T-183, and T=184,T-359, T-362, T-368
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