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Abstract

The dynamic flight environment of the Mariner V (Venus 1967) spacecraft is
analyzed. Six environmental measurements were taken; data were obtained from
two microphones attached to the launch complex umbilical tower, two micro-
phones attached to the umbilical boom, and two accelerometers, one mounted on
the spacecraft itself and one on the adapter ring. Recorded data from those trans-
ducers have been analyzed and are presented as oscillograms, power spectra, and
shock spectra. The recorded data were of usable quality; however, recommenda-
tions are made to improve the signal-to-noise ratio and to provide more measure-
ment locations on future spacecraft. The reduced data are compared with data
obtained from Mariners III and IV and with ground test data. Results indicated
that the Mariner V flight environment was comparable to those of previous
Mariners and that the ground random vibration test levels were adequate. The
ground pyrotechnic test appeared adequate; however, a less rigid spacecraft sup-
port is recommended during future pyrotechnic tests.
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Mariner Venus 67 Dynamic Flight Data

I. Introduction

This report summarizes the dynamic data acquired
from shortly before lift-off through spacecraft separation
for the Mariner V (Venus 1967) mission. Lift-off acoustic
conditions outside the spacecraft shroud were measured
by four microphones located near the spacecraft on the
launch tower and boom, and the data were recorded by
ground instrumentation. The response of the spacecraft
to the dynamic environment was measured by two accel-
erometers, one on the spacecraft and one on the adapter
ring, and was telemetered by the transmitter aboard the
Agena vehicle.

The instrumentation and the analysis techniques used
to obtain the reduced data are described in detail. In-
cluded are descriptions of the telemetry system and dis-
cussions and illustrations defining the flight and ground
instrumentation. The limitations of these systems are
presented and discussed. The data analysis techniques
and the particular purpose of each are discussed.

The Mariner V data are presented and discussed in
Section IV. A comparison of Mariner V data with
Mariner 111, Mariner 1V, and ground test data is pre-
sented and discussed in Section V.

JPL TECHNICAL REPORT 32-1185

Il. Instrumentation
A. Flight Telemetry System

The flight instrumentation for the Mariner V spacecraft
consisted of two accelerometers located as follows:

(1) A high-frequency accelerometer (Endevco Model
No. 2217) designated F4 was mounted on the
adapter ring as shown in Figs. 1 and 2.

(2) A high-frequency accelerometer (Endevco Model
No. 2217) designated B3 was mounted on the space-
craft’s main structure. The general location of B3
is approximately below the solar panel monoball
support as shown in Fig. 3. The precise location of
B3 is more clearly shown in Fig. 4.

The data from these accelerometers were transmitted
to ground stations via the FM/FM telemetry system us-
ing channels 17 and 18 of the standard Inter-Range
Instrumentation Group (IRIG) 18-channel system of the
Agena. The transducer signal for each channel was used
to deviate a voltage-controlled oscillator (VCO) from its
subcarrier center frequency to a maximum of 7.5% devia-
tion from that frequency. The summed subcarriers were




SPACECRAFT
COORDINATE
AXES

= F4 ACCELEROMETER
(CHANNEL 18)

Fig. 1. Adapter instrumentation

transmitted on the 244.3-MHz-modulated carrier to the
ground stations, where the carrier was demodulated and
the subcarrier information was recorded directly. During
playback, the original data signal was discriminated from
the subcarrier and presented for analysis.

The bandwidth of channels 17 and 18 for a standard
IRIG system is shown in Table 1. Past experience (Ref. 1)
indicates that these channels are capable of approximately
three times the standard bandwidth when the data are
analyzed with a three-times-IRIG discriminator filter.
Therefore, all Mariner V data in this report were reduced
with approximately three-times-IRIG low-pass discrimi-
nator filters. Table 1 indicates the resulting increase in
bandwidth and the probable error associated with the
measurement.

Before digital data reduction, all Mariner V data used
to generate acceleration spectral density (ASD) plots (un-

less otherwise specified) were also conditioned through
a 2500-Hz low-pass filter to eliminate aliasing.' The char-
acteristics of the filter were —6 dB at 2500 Hz and

'A frequency-shifting phenomenon occurring in the analog—digital
l 7 S
conversion process.

Table 1. Telemetry channel descriptions

Information Nominal
Chan- JPL bandwidth, Hz band-ed
nel Measurement N - ; ge
o. calibra-
No. Std
nie Extended range tion, g
Spacecraft
17 bus axial B3 790 2100 + 20
acceleration
Spacecraft
18 adapter axial| F4 | 1050 3000 + 30
acceleration
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F4 ACCELEROMETER
(CHANNEL 18)

Fig. 2. Adapterinstrumentation (detail)
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Fig. 3. Spacecraft bus configuration
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B3 FLIGHT
ACCELEROMETER
(CHANNEL 17}~

Fig. 4. Spacecraft bus configuration (detail)

—72 dB/octave above 2500 Hz. The resulting overall
frequency response for the ASD data, including both
aliasing and IRIG filters, is shown in Fig. 5. All other
data were reduced without the aliasing filter, and there-
fore some differences were noted in comparing the data.
These are discussed in Section IV.

On Mariners 111 and IV, channels 17 and 18 were dual-
purpose channels and were switched to “spacecraft sep-
aration rate monitor” before spacecraft separation.
Therefore, the transient acceleration data associated with
spacecraft scparation were not available. The dual-
purpose feature for channels 17 and 18 was deleted for
Mariner V, and the spacecraft separation transient data
were recovered.

The nominal band-edge calibration for channel 17 was
+20 ¢ peak and for channel 18 was +30 g peak. These
values were selected because the peak value had to be
low enough to provide a reasonable signal-to-noise ratio

JPL TECHNICAL REPORT 32-1185
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Fig. 5. System response (telemetry, playback,
and analysis systems)

during the low-level random vibration period, and yet
high enough to recover most of the high-level transient
responses. The tracking time of the various ground sta-
tions and the sequence and time of pertinent events are
shown in Fig. 6.
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Fig. 6. Tracking station telemetry coverage and events. (All three stations are part of the AFETR. However, when
the identification ““AFETR" is used in this report, the Cape Kennedy station is the one referred to.)

B. Launch Pad Acoustic Instrumentation

The launch pad was equipped with two redundant
pairs of microphones to record the acoustic field near the
spacecraft during ignition and lift-off. Two microphones
were mounted on the umbilical tower as shown in Figs. 7
and 8 and two were mounted on the boom as shown in
Fig. 9. A detailed sketch showing the instrumentation
location relative to the vehicle is shown in Fig. 10. All
microphones were B and K Model NM 125 with Endevco
2609 amplifiers. To provide a wide dynamic range, each
microphone output was recorded on two channels, one
calibrated for 150 dB ref 2 X 10-* ubar and the other cali-
brated for 160 dB, full-scale output. In this report, data
from the higher-level channels were analyzed.

The location of the tower microphones for Mariner V
was identical to the location of the tower microphones
for Mariners III and IV. There were no boom micro-
phones on Mariner III or IV, although there were micro-
phones near the ground.

The acoustic data were recorded on a standard wide-
band FM recorder at a tape speed of 30 ips. The in-
strumentation system frequency response was flat to
approximately 10 kHz, but the range utilized in this
report was limited to less than 3 kHz since the data from
previous flights indicated that most of the acoustic energy
was at lower frequencies.
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TOWER MICROPHONES
(CHANNELS 5 AND 7) '

p

ARG

ST S - j

«

Fig. 7. Tower microphone location
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' —TOWER MICROPHONES
\ (CHANNELS 5 AND 7)

Fig. 8. Tower microphone location (detail)
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(CHANNELS | AND 3)

*
.
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i .

Fig. 9. Boom microphone location
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Fig. 10. Mariner V acoustic instrumentation (detail)

Ill. Analysis Techniques

The methods used in data reduction are presented in
this section and brief comments are made concerning
limitations and error sources.

A. Oscillograph Records

The oscillograph records present all of the data in
detail in the time domain and provide excellent data for
a “quick look” analysis. The approximate magnitudes and
exact time for all dynamic events can be derived from
this type of data. These records are limited by the fre-
quency response of the system and the band limits of the
particular channels.

An oscillogram was made of the instantaneous and
the rms values of channels 17 and 18, the AMR-D5 time
code, and the carrier signal strength from shortly before
lift-off until after spacecraft separation. Portions of this
record presenting transients and all pertinent events are
presented in Section IV.?

*Figure 13 is an example of this type of data and shows the lift-off
period for Mariner V.

10

B. Power Spectral Density

The power spectral density (PSD) analyses for vibra-
tion and acoustic data presented in this report were
derived with a digital analysis technique. The analog
signal was digitized and the resulting digital data were
processed on the IBM 7094 computer with JPL program
5599. Typical analysis parameters for flight vibration data
were the following:

Resolution 20 Hz

Data sample length 2.5s

Aliasing filter 2500 Hz
Digitizing sample rate 10,000 samples/s

These parameters were used for analysis of all random
data with the exception of additional analysis of the
transonic vibration where higher frequencies and longer
sample lengths were examined. These exceptions are dis-
cussed further in Section 1V.

C. Shock Spectra

Transient events that displayed a rapid time rate of
change of acceleration with a short duration were an-
alyzed by the shock spectrum method.

The shock spectrum analysis is accomplished digitally
following analog-to-digital conversion of the data. The
computation of the shock spectrum is performed on an
IBM 7094 computer with JPL program 5628. The end
data are presented as plots of peak response to the tran-
sient (applied as a base acceleration) of a single-degree-
of-freedom spring mass-damper system as a function of
the system’s natural frequency and damping. The data
are also stored on cards for later manipulation.

All shock spectra data presented herein were derived
using a Q of 20 (Q = 1/[2¢]), where ¢ is the percent of
critical damping. Additional spectra were calculated with
Q =10 and Q = 10° but are not included in this report.

IV. Mariner V Data

The data in this section are arranged by type: oscillo-
grams (Figs. 11-26), acceleration and sound pressure
spectral density curves (Figs. 27-52), and shock spectra
(Figs. 53-78), in that order. Each type of data is arranged
in the chronological sequence in which the events oc-
curred. The oscillograms display the real-time signal of
each pertinent event. A more detailed analysis of the
various events is provided by the ASD curves or by
the shock spectrum.

JPL TECHNICAL REPORT 32-1185




In general, the telemetry coverage was good, inasmuch
as there was no loss of data. The quality of the data,
however, could have been improved. Specifically, the
low-frequency (below 150 Hz) noise level was quite high
as indicated by data recorded prior to lift-off and during
coast times. The ASD plots for the pre-lift-off quiet times
indicate a background level between —28 and —40 dB
in the area up to 150 Hz and —40 to —50 dB above
150 Hz, as may be seen in Figs. 35 and 36. The rms values
for the pre-lift-off quiet times were 0.43 g for B3 and
0.596 for F4.

A. Oscillogram Data

The oscillograms of all channels for all pertinent events
are arranged in chronological sequence and shown in
Figs. 11-26. Some time transients are included in this
memorandum as oscillograms only, with no correspond-
ing shock spectra plots. These were events with small
amplitudes or slow time rate of change that did not
qualify as meaningful environmental transients. Examples
of data in this category are the Agena second ignition
(Fig. 24), the Agena first cutoff, and the Agena second
cutoff.

During some transient events, out-of-band conditions
existed on both data channels. The F4 channel experi-
enced a sizable out-of-band signal during shroud jettison
(Fig. 19), Atlas/Agena separation (Fig. 20), and Agena
sustainer first ignition (Fig. 21). Channel B3 experienced
a minor out-of-band condition during shroud jettison and
spacecraft separation (Figs. 19 and 26, respectively). Dur-
ing the shroud jettison event, channel F4 (Fig. 19) also
recorded approximately a 10-g dc offset. This offset should
not be considered real data as it is probably the result
of an overdriven amplifier. The accuracy of the data
associated with the out-of-band conditions cannot be
assured and the amplitudes should be considered mini-
mum values.

The slow-speed oscillogram of rms values for B3 and
F4 for lift-off and the transonic period (Fig. 11) requires
some explanation. In comparing the amplitude of the F4
data in Fig. 11 with the rms values indicated in the ASD
for the same event (Fig. 40), there is a discrepancy. The
maximum F4 rms value in Fig. 11 is approximately 130%
of the rms value indicated in the ASD for the same event.
This discrepancy resulted from using different filters to
reduce the two sets of data. The rms oscillogram data
were conditioned through discriminator filters of 2100 Hz
for B3 and 3000 Hz for F4. As mentioned previously, the
PSD data were conditioned through the filters above

JPL TECHNICAL REPORT 32-1185

plus a 2500-Hz low-pass aliasing filter. To evaluate the
high-frequency data, an ASD plot was generated by
removing the aliasing low-pass filter. The results are
shown as the upper curve in Fig. 42, with an rms value
of 3.43 g. This compares favorably with the rms value of
3.5 g as indicated for F4 in Fig. 11.

B. Acceleration Spectral Density

The ASD plots are presented in the chronological order
in which the events occurred and include sound pressure
spectrum level (SPSL) plots for the four ground instru-
mentation microphones. Both ASD and SPSL plots pre-
sent spectrum levels within a 1-Hz bandwidth.

The maximum random vibration occurred during the
transonic period, as indicated in Figs. 39-46. Figures 39
and 40 display ASDs of a 10-s time sample during the
transonic period. Figures 41-46 display ASDs for 2.5-s
time samples within the 10-s period. Figures 41 and 42
show two traces in the high-frequency area. The upper
trace was obtained using only the discriminator low-pass
filter during data reduction, and the lower trace resulted
from use of the standard 2500-Hz aliasing filter in addi-
tion to the discriminator filter. The resulting rms levels
with and without the aliasing filter were 0.65 and 0.74 g
rms for B3 and 2.7 and 3.4 g rms for F4.

V. Comparison of Mariner V Data With Data
From Previous Mariners and With Ground
Test Data

The data in this section are presented in order to
simplify the comparison with counterpart data for dif-
ferent missions (Ref. 2) and, where possible, with ground
test data.

A. Random Vibration

The wideband vibration vs time for the lift-off and
transonic flight periods from Mariners IV and V is com-
pared and shown in Fig. 79 for accelerometers B3 and
F4. The Mariner IV data for B3 and F4 were taken from
wideband (0 to 2000 Hz) average data. The Mariner V
B3 data were filtered with only the 2100-Hz low-pass
discriminator filter, and the F4 data were filtered with
only the 3000-Hz low-pass discriminator filter. Because
of the dissimilar filter characteristics, the amplitudes of
the two sets of data cannot be accurately compared.
Therefore, only the general shape of the data will be
discussed. Both channels for each mission indicate a notch
characteristic during the transonic period. This notch oc-
curs at approximately 53 s on the Mariner IV data and
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approximately 46.5 s on the Mariner V data. Launch time
meteorological data were used to generate a post-flight
trajectory for this portion of the flight. Results indicated
Mach 1 occurring at 47 to 47.2 s. Localized spacecraft
aerodynamics and other nonstandard conditions could
account for the approximately 0.5-s deviation from the
nominal time. Therefore, it could be assumed that
the “notch” resulted from a condition associated with the
Mach 1 transition.

The ASDs for Mariner IV and V for lift-off are shown
in Figs. 80 and 81 for accelerometers B3 and F4, respec-
tively. The similarity in the shape of the curves for the
two flights and the minor differences in the rms values
(within 6.5%) indicate that the lift-off environment was
approximately the same for the two missions.

ASD data for Mariners IV and V at transonic velocity
are shown in Figs. 82 and 83 for accelerometers B3 and
F4, respectively. Mariner IV data were conditioned
through a 4-kHz low-pass aliasing filter and sampled for
2 s, whereas no aliasing filter was used for the Mariner V
data. The B3 data (Fig. 82) indicate that the Mariner IV
level is lower around 450 Hz and higher above 1500 Hz
than the Mariner V data. The overall level for Mariner IV
is 0.801 g rms compared with 0.742 ¢ rms for Mariner V.
The F4 data (Fig. 83) indicate good similarity in curve
shape, with the Mariner IV level somewhat lower than
that for Mariner V except at the upper frequencies. The
overall level for Mariner IV was 3.80 g rms compared
with 3.43 ¢ rms for Mariner V.

Results from the random vibration ground tests are
compared with Mariner V flight results in Figs. 84 and 85
for accelerometers B3 and F4, respectively. However, be-
fore discussing the results, a brief description of the
conditions and configuration of the ground test is in
order. The test configuration for the thrust-axis flight-
acceptance random vibration test was as shown in Fig. 86.
The wideband ground vibration test input level was 9.7 ¢
rms with an ASD of 0.07 g*/Hz between 1000 and
2000 Hz. The roll-off was 6 dB/octave below 1000 Hz
and 48 dB/octave above 2000 Hz. This input level was
monitored and controlled by six control accelerometers,
as indicated in Fig. 86. The outputs of the six control
accelerometers were averaged and used as feedback to
control the input.

Comparative results for accelerometer B3 data (Fig. 84)
indicate the ground test level to be adequate inasmuch
as the test environment is more severe at all frequencies.
The flight data below 50 Hz are essentially all system
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noise, as indicated in the B3 quiet-time data in Fig. 35,
and should be ignored. The F4 data in Fig. 85 indicate
the ground test level to be adequate up to 1500 Hz. Be-
tween 1500 and 2000 Hz, the flight environment is as
much as 5 dB above the ground test level over narrow
frequency ranges. Investigation of this apparent test in-
adequacy revealed the following information: (1) inspec-
tion of the ASDs for the six circumferential control
accelerometers on the vibration test fixture indicated that
the two accelerometers adjacent to F4 were from 5 to
15 dB below the average input levels at certain fre-
quencies between 1500 and 2000 Hz; (2) the character-
istics of the vibration test configuration could be expected
to result in additional high-frequency attenuation be-
tween the control points and F4. Therefore, the recorded
value at F4 was below the average input level on the
adapter ring and did not provide a true representation
of the actual input to the spacecraft. A substantiating
fact is that on the same test the B3 vibration level ex-
ceeded the flight vibration level by a reasonable margin
at all frequencies. Since the vibration energy imparted
in the spacecraft is more accurately represented by the
B3 measurement, the ground test levels are considered
adequate in this frequency range as well as below 1500 Hz.

B. Transient Vibration

The shock spectra maximum and minimum envelopes
for the B3 accelerometers for Mariners I11, IV, and V are
presented in Fig. 87, which indicates reasonable similarity
between the three sets of data. In the area between 100
and 800 Hz, the Mariner V data are greater than those
of either Mariner III or IV. The predominant events in
various portions of the Mariner V maximum curve indi-
cate that the maximum in the area of 250 to 600 Hz
resulted from spacecraft separation. The 1-kHz peak re-
sulted from Atlas/Agena separation, and the 1600-Hz
peak resulted from spacecraft separation.

Similar data for the Mariner V accelerometer F4 are
presented in Fig. 88. Comparative data for Mariner IV are
not available, because of “out-of-band” condition during
most events. The maximum curve in Fig. 88 in the area
up to 1400 Hz resulted from shroud jettison. The peak
at 1600 Hz resulted from Atlas/Agena separation.

A comparison of flight shock spectra and ground test
shock spectra is presented in Figs. 89 and 90 for accel-
erometers B3 and F4, respectively. Results presented in
these two figures indicate the ground test response ex-
ceeds the flight response at frequencies above 250 Hz.
Examination of the conditions of the ground pyrotechnic
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tests revealed that for both the spacecraft V-band and
the shroud V-band test, the spacecraft (in flight config-
uration) was secured atop the spacecraft adapter and an
Agena forward equipment rack. The rack, in turn, was
bolted to and rested upon a 2-in.-thick steel plate. It is
believed that the more rigid ground test configuration
restricted the low-frequency response of the system dur-
ing the ground pyrotechnic tests.

C. Acoustic Data

Mariners IV and V were both launched from launch
complex 12, which utilizes a “wet” flame bucket.
Mariner I1I was launched from launch complex 13, which
has a “dry” flame bucket and a blast deflection wall which
could cause reflections back upon the spacecraft.

Acoustic data presented in Fig. 91 indicate that the
tower microphone acoustic levels for Mariners IV and V
were very similar and that both were approximately 6 dB
below the overall level of 147.1 dB for Mariner I11. These
data indicate that the acoustical characteristics of the
“wet” flame bucket of launch complex 12 near the space-
craft shroud, from an environmental point of view, are
superior to the “dry” flame bucket utilized for the launch
of Mariner I11.

VI. Conclusions

This report has presented a complete data reduction of
the Mariner V dynamic instrumentation, including four
ground acoustic measurements of the external acoustic
field at lift-off and two spacecraft vibration measurements
from before lift-off through spacecraft separation. The
data have been presented as direct-write time histories,
rms time histories, SPSLs, ASDs, or shock spectra, as
appropriate. The data acquisition systems and the various
data reduction systems have been described in sufficient
detail to permit proper interpretation of the results.
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While the quantity of dynamic data available from the
Mariner V flight is not sufficient to present a complete
survey of the dynamic environment of the spacecraft or
its assemblies, the data are valuable as a measure of the
Mariner V flight for comparison with previous Mariner
flights and with ground vibration tests, and to assist in
estimating the flight dynamic environment on future
spacecraft.

To define the spacecraft’s dynamic environment in more
complete terms on future flights, the addition of other
dynamic transducers at several other meaningful loca-
tions is necessary.

Comparisons of Mariner V flight random vibration
data with the equivalent Mariner IV data indicated the
lift-off environments to be approximately equivalent.
During the transonic period, the Mariner IV random level
exceeded that for Mariner V in the high-frequency area.

The maximum transient response for Mariner V re-
sulted from shroud jettison on accelerometer F4 and
Atlas/Agena separation on accelerometer B3. Compari-
sons indicated Mariner IV and V levels to be comparable
and both to be less than those for Mariner III between
800 and 1500 Hz. In the area below 800 Hz, the Mariner V
shock spectra exceeded those of Mariners III and IV.

Comparing Mariner V flight random vibration levels
with equivalent ground test data indicated the ground
test levels to be deficient in the area above 1500 Hz when
compared by response at the F4 location. However, at
the B3 location (representing spacecraft vibration), the
ground test greatly exceeds flight measurements. The
shock spectra from ground pyrotechnic tests are less than
flight shock spectra in the low-frequency area. This is
believed to be due in part to the method of supporting
the spacecraft during the ground pyrotechnic tests. It
may be advisable to perform future ground pyrotechnic
tests with the equipment not firmly attached to the
2-in.-thick steel base plate.
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Fig. 11. Oscillogram, Mariner V slow-speed rms, lift-off and transonic period, AFETR tape
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Fig. 13. Oscillogram, Mariner V lift-off, AFETR tape—all channels
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Fig. 14. Oscillogram, Mariner V transonic period, AFETR tape—all channels
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Fig. 15. Oscillogram, Mariner V booster engine cutoff, AFETR tape—all channels
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Fig. 17. Oscillogram, Mariner V sustainer engine cutoff, AFETR tape—all channels

JPL TECHNICAL REPORT 32-1185




HORIZON SENSOR
FAIRING JETTISON

|

|
06:06:18 GMT

Y A i s {1 iy {y " sl brire " ' :
IIII*IIIII"lﬂlﬁﬂﬂ'lﬂlﬂllllll[lllllllllﬁ"'l'l’|Illﬂ|.llllll'“lllll.lllllllIII
8Y e N I I j SO LI BRI AL | 1 1 i

O.ls

/—CARRIER SIGNAL STRENGTH

VERNIER ENGINE CUTOFF

1
LS

¥

20 g RMS
CHANNEL 18
1
| 0
T 33 ¢ (PEAK)
CHANNEL 18

W;‘ m

‘ -33 g (PEAK)

-

I 16 ¢ RMS

CHANNEL 17

1 T 22.6 g (PEAK)
CHANNEL 17

y - e

l -22.6 g (PEAK)

Fig. 18. Oscillogram, Mariner V horizon sensor fairing jettison, AFETR tape—all channels

JPL TECHNICAL REPORT 32-1185

23



24

06:06:21 GMT SHROUD JETTISON 06:06:20 GMT

' '

211018 138 ' . ' , ! 1 4 : e PR
UEN R ORRREENUL RRNENY] RRSNERER) BURTRCNRL EERRRCURNI NERRRNRAR: EURRUNERNINRNRD MRRIRUANI | EMOM LI MG
[ il L L RN { { il Fiiiihe T

(R IR RER R RS R

O.ls

'/‘ CARRIER SIGNAL STRENGTH

L
|

!
F
i

20|g RMS

CHANNEL 18

CHANNEL 18 T ot Bisa

l—3$g(PEAK)

16 ¢ RMS

CHANNEL 17

e &
s

?225g(PEAM
x CHANNEL 17 |

l—%ﬁg(%Am

Fi

g. 19. Oscillogram, Mariner V shroud jettison, AFETR tape—all channels

JPL TECHNICAL REPORT 32-1185




06:06:23 GMT

SSIIIEISI Tt teritthiienitig
R R R I R AL (L

CORE LR R R R R

N1 AN AR B |

SEPARATION
06:06:22.292 GMT

{ { ' \ /—-CARRIER SIGNAL STRENGTH
~ ’ - n - -
| 1 20 g RMS
f |
! ‘ ‘ ' | |
f | { .CHANNEL 18
|
. - M
? 33 g (PEAK)
| CHANNEL 18 |

o

‘-33 g (PEAK)

- - - - - ‘
1 I | i I . bisgRMS ]
| | |
% | ‘ ‘ i
i ; | CHANNEL 17
| | f
n @ ’
| e |
F | |
I s 1 1 .
il ' i
| i ‘ { |
——+q‘* e W‘*#‘ ““,'- W
i i | | L1 |
| i j | | 9-226 g (PEAK)
{ " ) 2 n—— 1 I ] }
i | : | | | |
| % ‘ 2 _ | z
Eo b ohir fecay e
! i f E | L | ! !
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Fig. 22. Oscillogram, Mariner V Agena first cutoff, Antigua tape—all channels
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Fig. 23. Oscillogram, Mariner V firing of horizon sensor 0-deg position squib, Antigua tape—all channels
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Fig. 24. Oscillogram, Mariner V Agena second ignition, Ascension tape—all channels
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Fig. 25. Oscillogram, Mariner V Agena second cutoff, Ascension tape—all channels
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Fig. 50. Acceleration spectral density, Mariner V coast time, Ascension tape, B3

T 117 I T T T I ITTF T TTIT | T
5 S S S
TIME, +07 min, 22.324 s —® +07 min, 24772 s
RMS g,1.09
/A
1 A
FAENAY A
7 \ JAY
11
1
I 1
/ AV .
1
1
1 T
1A
ITAY n
AT R |
AT
jaIN|
' i
A ﬂ AN AL
'l 1 1
Ll 111
6 8 10 2 4 6 8 100 2 4 6 81000 2

FREQUENCY, Hz

L
VA \
VA [\
L \ /
VA
7
Z A\
AN 1 1 JI1
AL }
"¥ % |
A
MAY
1 /M
T
A
i
TIME,+23 min, 59.824 s # +24 min, 02.282 s T
RMS ¢,0.45 u
6 8 10 2 4 6 8100 2 4 6 81000 2

FREQUENCY, Hz

JPL TECHNICAL REPORT 32-1185




FREQUENCY, Hz

o -20
N
o~
o
- A\
w \
w
@ -30 —
[+4] Z Vi ni
- - it
> FARRANVIRY
5 - 3 ‘lA 1
(2]
- Y
o -40 a 4 —
3 7
@ ] TIME, +23 min, 59.824 s — +24 min, 02.282 s - - .
o ] RMS ¢,0.88
E - } } I T T \'s
) ) I . . | | I T LTl 11

-50 T L LTl 1 1 LI 1T 111 11

4 6 810 2 4 6 8 100 2 4 6 81000 2

Fig. 51. Acceleration spectral density, Mariner V coast time, Ascension tape, F4

-10
T TIME, +22 min, II. —» +22min, 14.282s
% RMS g, 1.90
> -20
'S
w
[+ 4
24}
-
> -30
=
2 A 1
3 F
° AL :
I YT :
x -40 AY
— AWIEN
o 1
w U
Q
@ v
T
-50 1
4 6 10 4 6 8 100 2 4 6 81000

Fig. 52. Acceleration spectral density, Mariner V Agena second burn, Ascension tape, F4

JPL TECHNICAL REPORT 32-1185

FREQUENCY, Hz

43



44

ACCELERATION, ¢

ACCELERATION, ¢ (PEAK)

-0

0.070 0.080 0.090 0.100 0.110 0.120 0.130 0.140 0.150

TIME, s

Fig. 53. Transient acceleration, Mariner V horizon sensor fairing jettison, B3

S
o

0.l

2 8 20 80 200 800 2000

FREQUENCY, Hz

Fig. 54. Shock spectrum, Mariner V horizon sensor fairing jettison, B3
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Fig. 76. Shock spectrum, Mariner V spacecraft separation, B3
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