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VIBRATTION RESPONSES OF TEST STRUCTURE NO. 2
DURING THE EDWARDS AIR FORCE BASE PHASE OF THE

NATTONAL SONIC BOOM PROGRAM
By Donald S. Findley, Vera Huckel, and Harvey H. Hubbard
INTRODUCTION

It is well known that sonic booms can cause buildings to vibrate, and
these vibrations may be an important factor in determining subjective reaction.
In order to evaluate reaction of people to sonic booms of varylng overpressures
and time durations, a series of closely controlled and systematic flight test
studies were conducted by the USAF in the vicinity of Edwards, Celifornia, from
June 3 to June 23, 1966. As a part of these studies and in direct support of
them, the NASA has measured the dynamic responses of several building structures.
The purpose of this paper is to present in brief summary form the measurements
made in a two-story residence structure (Edwards test etructure No. 2).

Included herein are sample acceleration and strain recordings from F-10k,
B~58, and XB-TO sonic-boum exposures, along with tabulations of the maximum
acceleration and strain values measured for each one of about 140 flight tests.
These data are compsared with similar measurements for engine nolse exposures
of the building during simulated landing approaches and takeoffs of KC-135
aircraft. ‘

APPARATUS AND METHODS

Test Conditions

Tests described herein were accomplished ln an area near the main base
complex of Edwards Air Force Base, California, (See fig. 1.) from June 3
through June 23, 1966. The area has an elevation of about 2,300 feet sbove sea
level, ?aa sparse vegetation, and is essentially flat (See the photograph of
fig. 2.

Flights were made generally from the east (See fig. 1.) in such a way that
the sonic boom waves encountered no other obstructions in the vicinity of the
test structures. The sketch of figure 3 caows a planview of the structures and
a microphone array used to measure the gonic boom and noise exposures.

The bulk of the tests were performed in the mornings to take advantage of
the generally calm wind and atmospheric conditions prevalling at that time of
day.



Test Aircraft

The four ailrcraft indicated in figure g were used during the tests.
Aircraft (a) is an F-104 having a length of S5k.5 feet and a maximum gross
weight of 22,700 pounds. Aircraft (b) is a B-58 having a length of 96.8 feet
and a maximum gross weight of 160,000 pounds. Test aircraft (c), an XB-70, is
185 feet long and has a maximum gross weight of 525,000 pounds. Aircraft (d)
is a KC-135 having a length of 134.5 feet and a gross weight of 275,500 pounds.
All aireraft were maintained and operated by the Air Force. The actual operat.-
inc conditions for each of these aircraft for the tests reported herein arec
listed in Tebles II through V.

Aircraft Positioning

The supersonic aircraft were for all but one flight on either a 2&50 or a
2330 heading directly over the test area or on a parallel track five miles
north of the test area as shown in figure 1. The aircrait were at all times
nder ground control and were being tracked by radar. Data on the heading,
altitude, Mach number, and lateral displacement from the test area as listed
in Tables II through ¥, were obtained from the radar plots. The KC-135 flew
ca approximately a 4O heading for all flights with altitude varying from
2,500 to 14,300 with reference to mean sea level.

Weather Observations

Rawinsonde soundings were made during the time the flight tests were being
carried on each day. They were made from the Edwards weather station, the
location of which is indicated in figure 1. Soundings involved measurements
cf pressure, temperature, humidity, wind velocity, and wind direction every
1,000 feet. Such measurements were taken up to altitudes at least 5,000 feet
above flight altitudes.

Surface conditions in the test area were such that temperatures varied
from 57° to 970, and the relative humidity varied from 10 percent to 4k percent.
For the bulk of the data included, surfece wind velocity was too low to be an
important factor.

Test Structures

Two precut residence type test structures of ordinary frame construction
wvere erected by an Air Force contractor in an area that contailned about ten
other residences as shown in figure 2. %Test structure No. 1 was a single-story
three~bedroom house while test structure No. 2 was a two-story four-bedroom
house, having a floor plan as indicated schematically in figure 4. Both housn2s
were finished inside and out and contained appropriate furnishings. Although
both houses were instrumented with microphones, accelerometers, and strain
gages, only data from house No. 2 have to date been reduced and are presented
herein. The floor plan and instrument location plan for house No. 2 are
included in figure 4 for information.

An area outside of the houses was instrumented with microphones as indicated
in figure 3. A number of people were stetioxed in the houses and in the
2
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immediate area outside of the houses for the subjective response part of the
tests. Data on the vibration responses of house No. 2 are correlated with
sonlic boom and noise measurements.

INSTRUMENTATION

Test structure No. 2 was instrumented with eleven accelerometers, seven
strain gages to measure vibratory responses, and three full-range and three
audio-range microphones to measure inside pressure fluctuations (See fig. L.).
Teble I is included to describe in more detail the locations of the above
transducers and the guantities measured. In addition, one audio-microphone
and six full-range microphones were located outside the test structure to
measure the acoustic and shock wave inputs respectively (See fig. 3.).

The six full-range pressure microphones were located in a cruciform array
immediately to the north-east of test structure No. 2. Five of the microphones
were mounted in reflection boards at ground level with the remaining microphone
at the top of a 20-foot mast located at the center of the array (See fig. 3.).
All data were recorded on multi-channel magnetic tape recorders. An IRIG time
signal was recorded on one channel of each tape recorder for time correlation
between the radar plots and all other measurements. Block diasgrams of the
accelerometer, strain gage, and microphone systems are included in figure 6.

Bach full-range microphone system consisted of a specially modified
condenser microphone, tuning unit, dc amplifier, magnetic tape recorder, and a
direct-write oscillograph for quick visual checks on the data. The systems
have a frequency response which is flat within ¥ 2 dB from 0.1 to 10,000 Hz
and a maximum sound pressure level rating of 150 dB. All microphones were

calibrated each day just before the tests with a 124 dB acoustic signal
applied at the microphone.

Each audio range microphone system was made up of a microphone, power
supply, amplifier, tape recorder, and direct-write oscillograph. The freguency
response of each of these systems is flat within 1 3B from about 30 to
10,000 Hz, with a maximum sound pressure level rating of 140 dB.

The accelerometers used were of the servo type and were fastened with wood
screws where possible. Molly bolts were used when accelerometers were mounted
on gyp board panels. The signal from each accelerometer was conditioned by a
control penel before being recorded on magnetic tape. The accelerometers could
measure frequencies up to 500 Hz (%t 5 percent) and accelerations up to a level
of 2 "g's'". They were calibrated by current insertion immediately before the
tests each day.

For each straln gage circult, a seml-conductor strain gaege was used
followed by a conditioning network, a strain gage control panel, and a magnetic
tape recorder. The strain level range of the systems was up to 400 p in./in.
over frequencies from O to 10 K Hz. The systems were calibrated before the
tests each day by a voltage balancing method.

/RIGINAL PAGR SH
JF POOR QUALITH,



RESULTS AND DISCUSSION

Inputs to the Structure

One of the main objectives of the test studies was to evaluate the
responses of the structure to sonic boom inputs of varying wave lengths. 1In
order to accomplish this, controlied flight tests were performed using F-10k,
B-58, and XB-T0 aircraft. Sample sonic boom wave forms as measured from these
aircraft are illustrated in figure 7. The main differences in the sonic boom
signatures from the above three aircraft were in the time durations of the
waves. The F-104 aircraft produced a signature having a time duration generally
less than 0.1 second. The B-58 signature had a time duration of about 0.2
second, and the XB-T70 produced a time duration as long as 0.3 second. The
experiments were obtained in such a way that the overpressure Ap was comparable
for the various alrcraft. The average Apo, At, and vertical wave angle values
are recorded in Tables II through IV along with the associated aircraft flight
conditions and building response data.

In addition to the sonic boom inputs & series of flight tests were
conducted with the KC-135 airplane in order to simulate both take-off and
landing noise conditions. During these latter noise flights similar building
response measurements were made for direct comparison with the sonic boom
induced responses. The nolse level conditions outside of the building are
listed in Table V along with the KC-135 aircraft flight conditions and the
assocliated building response data.

Building Vibration Responses

For each data flight, acceleration levels were measured at 11 points
in test structure No. 2 and strain levels were measured at 3 points as
indicated in the schematic dlagram of figure 4 and as described in the remarks
of Table I. A gquantitative picture of the type of time history records
obtained during the sonic boom exposure flights is given by the tracings of
semple records in figures 8 and 9.

Figure 8 includes acceleration time history responses from four transducer
locations on the building for a B-58 sonic boom exposure (See Mission 27A.).
Bach of these transient signals last approximately 0.7 second, but they differ
widely in their detailed appearance. For instance, the time history illus-
trated in figure 8a exhibits a nearly single frequency vibration at ebout 20 cps
which is believed to be the first natural frequency of the main floor joists.
The traces of figures 8b and 8c represent accelerations of the ceiling joists
of the bedroom and of the downstairs wall studs respectively (See fig. L.).

It can be seen that superposed on the maln framing frequencies are higher
frequencies which happen to be in the audible frequency range. The trace of
figure 84 represents the accelerations of the frame of the house as measured

on the outside surface at the second story floor line. Here .ilsc is a case
where audible frequency noise is superposed on a much lower fregquency component.
This low frequency component of relatively low amplitude is believed to be the
racking frequency of the house.

Okle
l op N4y
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Included in the data of Tables II, III, and IV are peak acceleration
values for records such as those of figure 8. The values of the tables
represent the three largest instantaneous acceleration peak values for each
sonic boom run. The positive values of the table correspond to upward
deflections as indicated in figure 8 and represent movements of the structure
toward the sccelerometer. Likewise negative values indicate downward deflec-
tions and movements of the structure away from the accelerometer.

Figure 9 contalns tracings of strain time histories recorded during the
same flight tests as the acceleration traces of figure 8. Figure 9a represents
the strain response of a 7 ft. x 12 ft. plate glass window whereas the trace of
figure Ob represents the strain time history of a pane of glass with an area of
one square foot in one of the upstairs double hung windows. The large plate
glass window had a natural period of about .25 second which is somewhat longer
than the period of the B-58 sonic boom wave. The response results are very
similar to those obtained in reference 1 for the case where the period of the
sonic boom signature is less than the period of the structure. The natural
frequency of the small pane of glass 1s very much higher, and its period is
only a fraction of the B-58 wave. The result is characteristic of that obtained
in reference 1 for the response of the single degree of freedom system for the
case where the period of the N-wave is several times as long as the period of
the structure.

For direct comparison with the sonic boom induced response described above,
some special experiments were performed to measure similar response data for
the case where the building structure is excited by noise from the engines of
an aircraft flying overhead. A sample pair of response records are shown for
purposes of illustration in figure 10. Figure 10a represents the tracing of a
B-58 sonic boom induced bullding response for Mission No. 75A. The tracing
of figure 10b on the other hand represents the same transducer at the same
gain setting for the engine noise situation during aircraft flyover. It can
be seen in the sonic boom case that high frequency responses are superposed on
lower frequency response modes. In the case of the engine noise the low
frequency modes are not excited and the high frequencies dominate. It should
be noted that the response to the sonlc boom 1s a transient having about
0.5 to 1.0 second time duration whereas the engine noise induced vibrations
are detectable for a time intervel from 10 to 20 seconds. The dominant nolse
induced responses occur at about 150 to 200 Rz and are believed to be associa-
ted with the vibration of wall panels between the vertical studs. This same
frequency is alsc detectable on the comparable sonic boom induced response
records but 1is of a relatively low amplitude.

This latter result can be illustrated further with the aid of the accelera-
tion response record tracings of figure 11. These time history data are
comparable with the record of figure 10(a) and represent three different test
runs as indicated in the figure. The top trace was obtained for an F-104, the
middle one for a B-58 mission different than for figure 10(a), and the bottom
one for the XB-TO. Note that all are generally low frequency responses with
higher frequencies of relatively lower amplitude superposed. One distinguishing
feature of these records is the high amplitude bursts at time intervals
corresponding approximately to the rapld compressions of the sonic boom waves
of figure 7. In the case of the XB-TO the acceleration response to the bow
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wave nearly dies out before the tail .save arrives. Two separate responses can
also be observed for the B-58 whereas they are not so obvious for the shorter
time duration signature of the F-10k4.

The peak acceleration amplitudes as determined from traces such as those
illustrated in figure 11 are plotted as & function of sonic boom overpressure
in figure 12. The acceleration amplitudes are elther positive or negative
whichever is the largest from acceleration channel 311 of Teble II. It should
be noted that channel 311 relates to an accelerometer mounted on one of the
studs near the center of the dining room east well. The sonic bocm over-
pressure value 1s the average of all ground overpressures measured for that
particular flight by the microphone arresy of figure 3 and as listed in Tables
IT, III, and IV.

Date are shown in figure 12 for the F-104, B-58, and the XB-70 airplancs.
The largest number of data points are for the B-58 aircraft, and these are
noted to scatter widely for given values of sonic boom overpressure. Corres-
ponding data for the F-104 airplane also exhibit scatter but seem to have
generally higher acceleration amplitudes than the B-58 for given overpressurs:
values. The limited data for the XB~TO fall generally within the range of the
B-58 data. Although there is a general trend of increased peaked acceleration
amplitudes with an increase in sonic boom overpressure this trend is not well
defined by the data points. A result such as this suggests that the wall
acceleration response may be a function of parameters other than sonic boom
overpressure and these are not properly accounted for in the figure.

A plot of peak strain amplitudes (either positive or negative) as a
function of overpressure values are plotted in figure 13 for the three differ-
ent aircraft of the tests. The peak strain values were measured by chsnnel 312
which represents a strain gage located at the guarter point of the dlagonal
of the large plate glass window in the front of the garage. The sensitive axis
of the strain gage was perpendicuwlar to the diagonal line of the window. It
can be seen from the figure that a wide range of strain levels were measured
for given sonic boom overpressure values. Although generally higher strain
values are associated with higher overpressures, the data points do not define
a clear trend nor are there differences according to aircraft size.

Inside Acoustic Measurements

For each of the flights for which vibration response data were recorded
for the test siructures, acoustic measurements were made in some of the rooms
of the structure. Sample data records of the inside pressure fluctuations
as measured by conventional microphones are shown in figure 14. The top trace
was obtained for a B-58 sonic boom exposure of the type for which the response
measurements of figure 10a were made. It can be seen that the pressure time
history has strong low frequency components with high frequencies superposed in

a manner similar to the sample wall acceleration trace of figure 10a.

At the bottom of the figure is shown a tracing of a mlcrophone record of
the noise inside of the same room for a KC-135 flyover for which the structure

was exposed to engine nolse. It can be seen that this record conteins
essentially no low frequency fluctuations; the high frequencies being dominant.



In this respect the noise record is very similar in nature to the wall vibration
response record of figure 10b.

The similarity between the recordings of figures 10 and 14 is not surpris-
ing since it is well known that the noise transmitted into a structure is =a
result of the wall motions of that structure.

CONCLUDING REMARKS

Various acceleration and strain responses of a two-story residence
structure were measured for sonic boom exposures from F-104, B-58, and XB-T0
airplanes and for engine noises during low altitude flyovers of a KC-135
airplane. The sonic boom induced vibration responses were generally less than
one second in duration and contained frequencies associated with both primary
and secondary structural components. Wall acceleration amplitudes increased
generally as a function of the sonic boom overpressure, and the F-104 seemed
to induce the largest amplitudes for a glven overpresswre. Strains in a large
window also increased generally as overpressure increased with no particular
trend as a function of airplane size. Considerable variation in peak response
amplitudes is noted for the same nominal flight conditions. Engine noise
induced vibration responses have durations of 10 to 20 seconds, and the
dominant frequencies are those of the secondary structural components. The
acoustic pressures inside the rooms of the structure had frequency contents
very similar to those of the corresponding wall vibration responses.
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TABLE I.

TRANSDUCERS FOR WHICH DATA ARE INCLUDED.

NUMBERS REFER TO TABLES II THROUGH V. )

- IDENTIFICATION, TYPE, LOCATION AND DESCRIPTION OF THE VARIOUS VIBRATION RESPONSE AND PRESSURE
(ITEM DESIGNATIONS REFER TO FIGURE L AND CHANNEL

| | cmameL l | }
ITEM NC. | TYPE | LOCATION | DESCRIPTION !
—
| 4 301 | Accelercmeter Center of Dining Room | Mounted on Concrete Block
i Floor | Sensitive Axie Vertical |
l B 30c Accelerometer Under Edge of Counter in Kitchen- | Mounted on Concrete Block
| Dinette Area Sensitive Axde Vertical
| C 303 Accelerometer Center of Bedroom No. 1 Mounted ou Concrete Bliock
l Floor Sensitive Axis Vertical i
| D } 304 Accelerometer Bedroom No. 1, Cepter of T Mcunted on Stud, Sensitive
l N. Wall Axis Horizontal
| E 305 |  Accelerometer Outside K. Wall, N.E. Corner T Mcunted oo Stud
| 2nu Stary Roof Line Sensitive Axis Horizontel
| F 306 Accelercmeter Outside, E. Wall, N.E. Cornper i Mounted on at;ld Sensitive |
2nd Story Roof Line Axis Horizontel |
— e it 2 e
I G 307 Accelerometer Outside, N. Wall, N.E. Corper | Noumed on aud Sensxuve
, 2nd Story Floor Line Axies Horizontel
B 306 | Accelercmeter Outside, E. Wall K.E. Corner " Mounted op Stud, Sensitive
d 2nd Story Floor Linpe Axies Horizontal
| I 3C9 Accelerometer Attic Above Center o:ﬁ s Mounted oo A:ei'li;g_.!c-i st
! Bedroam No. 1 _‘L Sensitive Axis Vertica.
| J 310 Accelerameter Attic Above Center of Mounted oo Ceiling Joist
l Bedroom No. 2 Sensitive Axie Vertical
| K [ 1l Accelerometer Dining Rocm, Center of Mounted cn Stud
E. Wall Sensitive Axie Horizontal |
| L 312 Strain Gage Quarter Point on Diagonal xnsid_e_ Sensitive Axis Pﬁfpebdl“ull’l
| of Large Garage Window to Diagonal Line
LM | 313 Strain Oage Bedroom Nc. 1, oo Window | Center of Upper Middle Fane
I | | ino E. ¥all (inside surface) | 1ip Lower Sash, Sensitive
I 1 i ! Axis Vertical
N Lol ' Audio Mike | In Archway Between Living Shock Su'pe—xded Diapuragn
! and Dining Rooms 5 in. Below Arch Center |
i 0 [Yor] Audio Mike Over Counter in Kitchen Shock Suspended, Diapnragm
! Dinette Area 6 ft. Above Floor
’ P 403 Audio Mike Center of Bedrocam No. 1 Shock Suspended, anrm {
S S—— b — . Gft. boveFloor = |
rq LO3 Pull Range | In Archvay Between Living Shock Suspended, Diaphragm
. | Mike | and Dining Room . 5 ip. Below Arch Center
: R LOT Full Range Iu Attic Above Center Shock Suspended, 3 in. Above
|- o Mike of Bedroom Bo. 1 Ceiling Joist, t, Diaphragm P
f S ko9 0 Full Range ! In Center of Bedroom Shock Suspended, Diapnragm
| ’ Mike ’ No. 1 2 in. Below Ceiling,
= : Pointed up
Lok i i 2 ) - S
Loé
o Pull Range Outside in Cruciform
k10 ) Mikes Arrey. Pigure 3
! b1l || f
l i ]
w2 | . o
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Table T

SONIC BOOM INDUCED ACCELERATION AND STRAIN RESPONSES OF TEST
STRUCTURE NO. 2 FOR A RANGE OF B~58 FLIGHT CONDITIONS

Peak Amplitude APX Vert.
1 Date Mission Al;;;ude Mach L:::ttl :::: Reading Accelerometer Channels Strain G?ge lb/ft2 252. Ae;. Wave
No. ft. No \waut. mi.|deg. | Point £'s W, in./in. 1b/£12 | sec, |AnB1e
301 302 303 304 305 306 307 308 309 310 311 312 313 |405 (407 {409 deg.
6-6-66 539 31,400 1.25f 4.64 N 244.0 1 .020) —- .015 -- - 011 -- .0211 .027| .065}) -~ - No Boom - -
2 .020} -- -.015 -- - 021} -~ 025} .036|-.065} -- -
3 025 -- .015 - -- .025) -- .021| .036{ .169]| —- -
70 43,900 |1.60 .55 N }245.0 1 -.076] .015|-.067} .224[-.049 -.051|-.061]-.127|-.205] .407 1.0411.27| .85 2.00 ]0.183]48.4
2 .0781-.085] .076 -.070}{-.066] .045} .156| .142]| .241|-.434}-26.1| -6.81
3 .076 |-, .071}-,182] .065]| ,055]|-.059|-.135|-.144| .165| .456| 38.3| --
40 31,400 {1.48 .20 N |246.0 1 .142§~.1304-.120 -.108}-.,176} .091}-.104]-.175{-.286}-.187{-42.2{ 12.5 {1.33|1.76] .79] 3.44 .156151.2
E 2 -.124{ .130} .120 -.116| .165|-.218| .139| .240| .321] .836} 56.5] -9.31
¢ 3 L1374 1.0 1-,147( .355; ,095{ .121} . ~.109| .142|-.250(-.765{-20.1 -—
71 44,200 1.59] 5.00 N {215.0 1 ~.111| 085 ,092] .474] .119|-.187(-,178{-.156}~.149|-.152] .575| 19.2 7.04]1,33{1.08}! .66] 1.71 .177]52.1
2 .121§-.115/-,118{-,381§-.206| .176} .212| .152| .106| .165|-.565(|~13.3} ~5.90
3 -.106} .085; .072}-.338) .157}-,193| .187} .156}-.106) .147){-.575| 30.3 -
41 31,340 1.45 AT N 246.7 1 -.101[-,120|-,080| .317]{~.130|-.193| .089(-.164|-.170}|-.321] .608|-37.0 11,1 |1.27|1.37' .95 2,50 .152150.4
2 .111] .110{ .012|-,296] .125|~.149{-.115]|-.109| .174] .335|-.619| 48.4} -9.08
3 -.1014-.100f .088| .376|~.135| .143| .148(-.148|-.132}-.272| .608]-19.9| ~-
72 43,420 |1.55] 4.85 N [244.5 1 ~.081| .070| .071] ,372|-.108{~-.176{-.136|~-.078}-.144| .129| .456) 16.1 5,90y .84]1.08] .55| 1,99 .171160.1
2 .091]-.080|~.076] .2501 .135| .1B7} .115| .139|-.093|-.134|-.380}-15.6| -5.22
3 -.096]-.065{-,071|~.305|~.130}~,171 |-,127]-.126] .085) .116| .467}] 23,2 -
74 72,440 1,30 .72 8§ 242.5 1 .121|-.090}~-.101 -- .1631-.176} .123] .182] .170} .250]1.55 41.4] 25.4 |1.48}1.76{1.14 3.16 .193;73.0
2 -.116| .090] .113 == |{~.168}~,154|-,115|-.165{-,182{-.205|1,09 {-29.9) -8.63
3 .116]-,070}-.113 == |=.157}-.198]-,123}|~-.165} .208| .250]1.18 38.3|-11.4 -
44, 43,400 }1.57} 5.00 N |245.0 1 ~-.086] .0701 .071} .343]-,070j-.066] .144] .113|-.115]-.098] .521] 16.1 5.17] .87] .98 .55 1.70 .195|63.1
2 .086] .090|-.084|~.279! .081|-.066]-,145] .111| .106| .143|~-.423(-12.8} -4.54
3 ~-.061}| .065( .059(|-.182}-.076}|-,072] .110(-.122| .102(-.089| .293} 27.2] --
3 31,840 1.46 Q 248.0 1 L1621-.130]-.118] .406) .233|-.198|~.136{-.200]~.246|~.375| .738{~39.3} 14.3 [1.21]1.57] .69 3.18 .156|56.7
2 - 1620 (130 .122(-,.389] .23%] .176{-.178[-.209] .306] .420}-.847{ 49.4| ~7.95
3 .152)~.160}-.113] .372] ,152|~.215] ,191|~.209| ,191}-.241| .956]|-19.9 -
42 43,300 1.53 o 245.0 i .121§ .080f ,080} ,558[-.206| ,209-.272| ,248)-.187|-.156] .706|-13.7 6.81f .87{1.08] .55 1.78 .182 -~
2 -.106}-.160{-.103] .558| .265!-.276} ,276]|-.204| .127| .187{~-.586) 22.2| -5.45
3 =11} .075| .076]-.372]|-.238)~.215]~.204]~.182} .140]| .107{-.651] ~7.,0| --
73 31,860 11.43 .25 N l241.0 1 .147|-,135]-.118] .512} ,211}{-.160|-,170/-.226|-.267{~.384| .815] 35.3( 9.08[1.15[1.47{ .71 3.54 .159]5%,.2
: 2 -.1271 .140] .122{-.381]-.309|-.176] .195| .230{-.242] .388|-.586]|-39.8| ~8.63
¢ 3 -1587(-.120]-.105] .498] .190(-.,209|-.182(-.235] .289|-.312]| .977| 51.5 -
6-7-66| 76 A 31,560 1.48¢ 1,09 § 241.5 1 .098|-.100{-.096}~.38 |-.13 |~-.11 .13 |-.15 .22 -,752|-36.3] 11.8 (1.09]|1.62}{ .78 3.27 .163159.1
2 -.088]| .160| .12 3L .12 .11 -.13 .19 .19 |-.23 .989}1 40.9| -7.34
3 .103) .091}-~,083] ,21 |-.12 .11 |-.13 {-.18 .18 .20 (-.7741 34.5 -
43 B 43,660 1.701 4.95 N 344,5{ 1 .110{-.091] .092]-.41 L0811 -.0565([-.097] .16 {-.08B8] .22 .418]-14.0 6.23| .40{1.17} .52 2.01 .171153.1
2 -, 078 L0111 - 12 .30 {-.065] .066(~.092]|-.14 .10 .16 {-.430] 23.6) -4.00
[ 3 L0901 011 .092F .26 {-.0069]-.044] .0B8} .14 :093}-.13 .430( 16.3 -




Table I] (Continued)

Peak Amplitude s N Vert
N Mission Altitudely o lateral jMag. Reading Accelerometer Channels Strain Gage P1 2 Po ot Wave
Dsis No nsl No Dist. Hdg. Point a's W, in./in 1b/fe Avg. Avg, Anil
° ft. °*|Naut, mi.|deg. 4 R lb/ft2 sec. | Rle
301 | 302 | 303 [ 304 | 305 | 306 | 307 | 308 | 309 | 310 | 311 [312 [ 313 |405 {407 409 aee.
6-7-66 77 8 31,880 1,51{0.10 8 244.5 1 -.083|-.0801-,075{ .26 0601 ,055(-.079 -.22} -.29) .494| 36.3]{ 11.3 ;1,03|1.68] .57 2.91 ]0.156(53.2
' 2 .083] .080-.092}|-.34 {-.11 !-.055] .088|-.075 .20 .31}~-.516|~.363|-7.79
3 .054 -.098 .054(~.055f .097 .068{ -.14 .16| .559| .454f --
46 B 43,720 1.65{5.42 N Tl A1 1 .11 .0701-.096 .065] .066)-.13 a2 1-,097 LA61 an 5.56 L7571.06| .52 1,63 J1711566.7
) 2 .14 |-.075; .083!-.34 |-.11 (~.061] .i8 083 088y =, 121 (318f-.114|-4.00
3 -.098| .065|-.075] .29 .081)~.061|-.18 |[-.13 088 .137 .484} .163]| --
48 A 38,700 1.31i5.23 N 245.5 1 .0241-,010{-0083| .0H4(|-.011| .028| .022; ,063] .022] ,053| .075| .908) 3.34 .75{1,06{ .49 |No Boom -
2 -.024} .010| H083}-.092]| .011]|~.011}-.022{-.034] .044] .066] .161]|-14,5|-2.22
3 .024] ,010|~-0083{-.092)-.011]| .028| .022] .021) .044] .053] .107( 13.6| —
I 79 A 31,6800 1,52 '/LJAA/ 244.5 1 -.073|~.070|-.063{-.29 .07G| .14 L0661 18 j-.13 [-.18 .537(-41,5} 13,3 11.18]1.968} .62 2.48 .169153.0
{ 2 11 075{ .088] .19 [-,087f-,11 [-.053]-.14 W12 .2 .645] 58.1[-8.01
i 3 0981 075 .083}-.25 .059]-.11 .066{~.13 i-.14 [-.18 |-.66G|-28,5| -~
§ 49 A 43,340 1.43{4.65 N 152.5 1 .039 .19 1-,065(-.039 026| .038(-.040| .062} .290] 18.2] 4.45 .801.,23] .52 1.44 211 472.8
¢ 2 -.034}-.025{-.025:-,20 .065[-.050(~,022|-,051| ,053} .C80}-.290|-17.6]|-4.45
? ‘ 3 .034(-,045] .025; ,17 |~.054] .039] .026] .042|-.040] .081} .258| 36.3| --
: 80 A 31,600 1.53] .25 N 244.5 1 -.098(-,091( .096| .27 |-.11 |-.094(-.11 A1 [-011 1-,213) .484) 32.7] 12.2 11,0311.68] .57 2.72 156 (51,6
! 2 .11 .091| ,0921-,.34 .098|~,077|-.088(-.16 .19 .29 [~.537|-37.4|-6.67
i 3 -,098{-.091(-.088} .29 |-.076| .077{ .097|-.14 .13 .16 .645: 36.3| --
5 A 43,340 1.43{5.,00 N 245.5 1 .039( .035(~.038f .19 .027| .028(-.088( .034| .088{ .080} .301( 9.99| 3.34 .63 .78 .49 1.01 .196172.8
2 -,029{-.030| .042|-,19 .027|-.028} .088| .034| ,053} .080(~-.236)-10.4} 3.34
3 .049| ,040|-.033]| .17 027} .028) ,075| 034 .066] .066] .290| 14.5)-4.45
81 A 31,400 1.49] .98 5 245.0 1 .034]-.025| .029(~-,16 |-,043]| .044} .03t |-.042| ,062] 102} ,2156| 27.2] 6,67 .9211.56 52 1.495 Jdanat 6
2 L029) .0231-.021}~-.13 L0491-.055|~-.035] .042] ,079] .102(-.268(-36.3;~5.56
3 054} .030} .021} .10 [~-.054{-.309( .035( .051| .071}-.089|-.161| 36.,3] —--
6-8-66 43 A |42,380 1.62{5.24 N 245.0 1 .13 080! ,076}+.30) 17 .16 |[~.062|-,040| ,072|-.089] .325| 11.6| 6.59 .89(1.33; .60 1.70 .175168.7
2 .10 }~,110}-.,080} .23 |-.20 [-.20 .040|-.044|~.085] .12 {-.347|-16.1(~4,36
3 .11 .015] .051¢-.24 .098) .14 |-.040} .053} ,076]| .0BO| .358B| 21.1 2.04
75 A {31,200 1.44] .23 N Z44.5 1 .18 {-.160| .13 .02 .18 .20 {-.19 §—.30 j-.31 |-.38 .824) 27.6) 13.2 }1.21{1.86| .63 3.17 156150.0
2 .15 150 ]-.14 -.21 [~.23 17 [-.29 .30 .47 1.08i-43.6|~7.63
3 .18 .170(-.15 .56 |-.14 |-.25 |-.21 J26j-,27 1-.39 867 32.0| 3.86
42 A [43,260 1.67[4.85 N 246.7 1 .14 .100] .11 .35 [~.098|~.080} .20 .18 1-.14 |-.21 [-.510) 10.9| 6.36 .82 —- .52 2.06 179157.9
2 -.13 |-.135|-.13 |-.36 |-.098} .075]-.19 [-.15 .17 .31 .520(-13.8{-5.23
3 .12 L1310 L1l f=.37 092§ .069|-.18 .16 .10 .18 [~.499]| 16.7| 1.82
73 A 31,200 1.50; .1¢ N 245.0 1 ~.096.| .075:~.084| ,27 j-.103|~.115y-.11&}-.16 |-.17 {-.22 .520{-37.9} 11.1 [1.04| -~ .50 2,22 147 (04.9
2 .096(-.095} .076(-.24 {~.103] .16 L106|-.18 A7 .26 {~.488] 26,.2(|-5.67
3 -.076] .070] .076] .26 .087| .118)-.126|-.17 |~,17 (-.22 .488{-21.8] 1.36
41 A 143,200 1.60|5.32 N 246.0 1 -.086{ .060{ ,080] .49 .1081-.080|-.26 {-.11 }-,18 .18 .931(-17.2§ 6.59 .82} - .50 1,92 .166159.0
2 .086}-.090¢ ,092] .32 L0981 .11 .21 .20 L1l =18 .499] 18,9{-3.71
3 -,081| .060|-.084|~.39 1081 .092]-.22 1-.15 |-.11 A7 |1-,4231-9.2 1.82




Table I] (Continued;

Peak Amplitude Vert
Mission Altitude Mach Lateral |Mag. Reading Accelerometer Channels Strain Gage Ap-1 2 APO st Wave
Date ¥o msl Yo Dist. Hdg. Point I in./1in 1b/ft Avg. Avg. Angl
. ft. * |Naut, mi.|deg. & ) e 1b/it2 sec, | nEl€
301 | 302 | 303 | 304 305 | 306 | 307 | 308 | 309 | 310 | 311 | 312 | 313 {405 407 |40s deg.
6~8-66 72 A 31,200 1.49 . /Z/V 245.0 1 -.106f .085{ .11 +49 | -.18 .22 [~.283)-.32 |-,32 .41 .889{-47.0| 10,9 {1.07] -~ .63)12,85 0.144149,0
2 L111]-,120) .11 .57} -.22 |-.29 .261i-,30 |-,27 .40 .781| 32.7(-6.32
3 .116| ,090] .12 194 -,20 .29 {-.261{-.,20 |-.33 {-.36 .716|-25.8! 3.18
57 R.B]37,600 1.66{ 5,90 N 248.5 1 -.081| .301| .059|-.86 .033]| .034| .053| .088{ .051}-.075} .282| 11.6] 6.81 .75 —-= .52]1.76 .162| 52,2
2 .096~.351[~,063! ,21 ] -.043| .034] ,053}{-.079{~-.051} ,062(-.214] 13.8/-3.27
3 -.076] ,301{-,0359;-,22 .038{-.046} .053!-,062]|-.042] .053] .293{ 17.4] --
80 R.B}31,300 1.46 .14 N 246,6 1 .1214~,100(-.092} .43 0981~,14 {~.199]-,24 {-,27 }-.35 759} 26.2) 12,0 j1.14) -~ .63(2.63 .161}60.4
2 -,096| .095| .092}-.36{ -.12 |-,19 .2171-.32 |-,24 .34 [-.716]{-43.6~-8.72
3 .101} .075] .092} .41 .0981-.15 [-.212¢-.25 .24 1-.30 770 32,7¢~2.40
56 R.B|43,040 1.64; 5.14 N 244.0 1 -.081} .080] .0BU}| .26 LO065(-,103[-.165] .14 [-.085]-.12 |~.390]| 10.9] 6.81 K6 -~ .6012,09 .170§565,3
2 JTL[-,000 -.092~- .28 | -.095 (103 110§ .115| .085{ .16 |-.,4311-16.6[~4.36
3 111 .070] .0H4([-.29 .081}1-.092|~-,150] ,110] ,076] .098| .369| 18,Y{-2.15
87 R.B|31 ,440 1.49 .40 N 245.4 1 .147~,140|-,12 .30 -,070{-.11 |-.,124}-.18 |-.24 }-.32 .683|-48,2} 12.7 |1.07] -- .5813.23 .148148.9
2 ~.121] ,110} .14 |-.28 .076] .086]|-.,137} .15 .22 .37 |-.694) 38,5)-6.54
3 .127|-,110} .12 .39 .0871-.11 .115}-,18 {-.20 {-.33 .7481-29 .8} 2,72
55 R.B[43,200 1.64] 5.16 N 244.0 1 .202] ,130|-.16 .551-.087| .080{~.221{ .071|-.16 .31 .737} 13.8| 11.3 .827 -~ .6312.17 .169|58.4
2 .177}-.170} .16 .47 | -.0871-.092| ,212¢ .12 .19 |[-.286 .737|-11.5}-3.49
3 .202] .150¢ .14 .44 .108f ,103|-.212}-,079} .13 .30 L8451 20.3¢ 3.63
86 R.B{31,360 1.49 0 229.0 1 -.106} .090{-.101{ .60 W27 |-.21 .270¢-.33 .41 |-.35 1,121 26,23 10,2 {1.07} -- .7512.70 .144145.9
2 .1011~.0985}] .105i-.40 | ~-.15 .24 .274| .26 |-.38 [-.35 .7161-49,3]-6,98
3 .111|-,0901-.,118} .57 | -.14 .19 .300)-.34 .41 .50 |-,900§ 31.2 5.90
&-9-66 86 SRB {31,000 1.50 .25 N 246.2 1 .20 {-,152} .14 .54 ) -.17 .24 |-.22 ;-.27 |-,32 .62 .846[-53.3( 5.89 [1.21{1.06] .84}4.00 .153|51.1
2 ~.16 .127¢ .15 .64 A5 1-,20 (-,22 1-.25 .36 [-.42 §-1.02] 47.2([-4.31
3 .16 |-.1471-.17 [-.60}{~.,13 [-.,22 |-.22 [~,27 {-.34 .41 1.09]-34.4 10.5
55 SRB (35,720 1.69] 5,17 N 244.5 1 ~.13 054 076 .17 | -.092] .18 051 .052(-.064{-,082| .256] 12,3 1,31 .90 .64 .41(1.60 .140]55.5
2 .0794§-.064 |- .061 {- .20 .19 {-.18 |-.061; .083! ,076] .15 {-.245(-20,11-1.36
3 L064] .044~.041] .14 -.20 [-.14 .068|-.13 |~-.051| 080§ 192 21,8 1.31
87 SKB 31,000 1.53 088 241.0 1 -.13 §-.127)-.11 1~-.37 A2 {12 |-,13 (-.20 .33 1-,30 640]-52. 8] €.95 {1.28{1.00} .673.44 .146149,2
2 .16 .103§ .1t .43 1-.13 11 L5 1-.22 |-.29 .43 |~.800} 43.61 6.98
3 -.13 [~-.103{-.11 {-.36 12 [-.094|-,16 ¢-.16 [-.27 .38 .836 -29.8| 3.92
56 SRR 143,300 1.72} 4,70 N 232.6 1 -.11 .083] .11 .27 | -.0871 .20 [-,12 .0921-.13 - -.501 | 13.1[ 4.14 .83} .66 .44|2.77 .161|51.0
2 14 }-.122[~.13 }-.34 .14 1-.19 .15 .086] .12 {-.16 .4181~20.6 -2.72
3 .12 .098) .084 ,27 | -.17 [-.14 .083-.11 }-.12 .18 .5331-18.9 2.62 !
80 SRB {21,000 1.53 OGN 245.2! 1 -.094] .064) 059 .36 |~-.11 |~.094]-.18 !-,29 {-,25 [-.27 6301 26,91 4.80 ;1,25 .89 .59{2.95 .140]18.0
2 .098(-.093¢ .067[-.29 |~-,12 |-.,094] .17 21 .27 .33 .533}—46.5 5.23
3 W11 1-.,069-.081 | .25 BhY .10 W20 |-.214 .28 L33 §j-.6194~27,0| 4.36
§7 S83 143,160 1.70¢4 5.23 N 244.0 3 ~-.10 L078] (087 .24 J10 (-.17 |-.11 .096)-,102-.13 L3631 11,61 3,49 90 .66) .411{1.94 J101654.3
2 .12 |-.098}-.10 |-.29{-.17 .21 .10 =15 102 .23 |-.440;-21,21-1.82
3 -.11 .093|-.077|-.24 .18 J4-,11 [-,0871-.085)-.13 .395| 21.1) 2.62
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Table [T -Cont:inued)
Peak Amplitude | )
Altitude Latersl |Mag bpy trg | ar |Yert
Mission Mach * |Reading Accelerometer Channcis Strain Gage - i - Wave
Date No mal No Dist. Hdg. Point g's 4. n..in. 1b,*y A»'.2 Avg. Angle
- 1t. * INaut. =mi.|deg. d : ib're sec. | o
301 | 302 | 303 | 304! 305 | 306 | 307 | 308 | 309 | 310 | 31 | 312 313 | 405 |407 [409 g.
6-9-66 41 SA{42,920 {1.52]| 4.57 N [240.0{ 1 =.081} .059/ .084{-,37| .15 | .12 [-.14 | .074{-.097|-.13 | .405{ 11.6] L.96 | .ea| .70{ .46 2.28 [0.180|60.4
2 .009}-.069|-.085| ,25| -.12 [-.18 | .12 |-.087] .11 | .15 l-_ 416{-20,1[-1.59
3 |-.054| .049] .059]-.25] -.15 |-.16 !-.1J |-.13 {-.C07] .089;-.331 ] 21,7} Z.18 :
73 SA|31,720 {2.50{ .49 S |243.4 1 a3 |-z [-a1 | .32 -.14 [-.24 | .20 {~.26 | .31 {-.24 | .e72]-q0.9] 5.45]1.31] .en! 67! 2.03 | .158|54.4
2 [-a2 b aosl 11 | 38)-a09 | L2t |- §-.25 -.25 | .38 I-.r.m W.0 5.07 ¢
3 A1 j-a13f-a8 §-32 .20 |-.27 | 17 (028 poLon | oL2a ) 779 2hla] 3,71 ) :
42 SA{43,060 |1.52| 4.69 N [2u.2] 1 S WA IS B RO TN Y A IRt I ES B E/Z I B T R T BN EU R S SR TR U T I ¥ N TL5 B T B AL LA S POt Y
2 a6 f-aasl- g L -- P-23 | 20 |- as 14035 (-4 | 23 - RT5]-18.01-3.86 '
3 |-a8 | .oms .o88] 48| .23 [-.21 {20 ) .33 ] .1y |-.17 -7eal 2w noas
75 SA{31,680 [1.55 © 246.5 1 A7 [-aa2l g -3 -aaa | oas ma7 -t ] L |-l23 |-oain] sRiel s.n | Y B 4 BT 2 S E T I S ST R T
2 .15 | .113{-.14 | (44| -8 -3 -a3 - | .28 | (31 | Lkuel-q4.2] u.59 l i
3 -15 1-.1421-013 |-.34 { ~.10 | .14 {-.13 |-.18 (-.28 |-.28 |-.726] 11.9{ 5.89 | : ;
43 SA{43,000 j1.65| 9.62 N 1243.5 1 12 | .069] 092! .32 .10 l-.0A3i-.1K .27 |-a2 |-1e | ..;tzI 12,37 2,49 | 831 per a1 2BA CLLT 516
2 -1 f-at03f-a1r ! 030 .11 -0l o Y L2014 ] .24 .- 150 -10,570-2,27 | } ]
! 3 a1 | .009;-.081{-.35 ~.13 | .0oH6i-,u3 i-,21 [-.10 {-.19 } L83 3.8l 208 ; ; 98 {
42 SA{42 300 [1.70| 4.92 N jza4.5] 1 .11 |-.088] .0641-.29] .057[-.10 | -omal-070|-l0s0] 14 |- -105} 10,2 —2.27] ol eyt St - et S1-¢
; ¢z 1-.11 | .059i-.058] .24} -.12 | .12 - UJ..l .074f .0891-.13 ;-.4051-17.8] 2.15 i ;
{ 3 |-.11 j-.061] .osal .22 34 ] a1 i .uSHi- 061 {-,059( .09K! LI ey [ :
46 5A[42,900 |1.65] 4.71 N [246.0 1 ~.059] 069 .051] .30 -.065(-.066! .15 | .15 | a1 | .12 L1370 s ' | ' ]
i poo2 -059|-.075|-.069] .25 = .065 R IS T T L8] 2n.z{-2.04 ! H ‘
i3 [-.073] L059(-.065[~.51 ! ~.087] .075!-.11 | .13 [-,088]-.11 -3 10.3) 2,15 ! i £0.0
72 SA[31,320 [1.53] .G3 N 248,51 1 -.074) cozal-lonti-a8 D Loo77! LonyeLoeet 1z f-o1a Lanel 1 e !A,IH 98 . S¢ Q76 ! 135 §0
I P L069{=,073 =007 .18 < 087, .14 -.004, 1% | 2 | o4 e soaf ke i ; ;
i I 3 L054]-,069~.061}-,25 ! -.057! L0 1-l05 t—.m -1 J-.1135-,00e) wa | vLn ; : ; . H ; :
6-13-66] 18 A [37,740 [1.64] .09 S {231.0 1 a2 094 b ] 32l e f-aa -7 -2 {20 {-u22 16] 16,91 12,81 09 x.m:‘.».w! D Y L T S
’ ‘ 2 SRSV N EUS U RN E U B T SR VYRS S T UR T N TR BSYS N B '-.mn Vi, ul-:::f.uf ] ' . X
i 3 -1 {091 L1t [-.28] .16 | W15 ¢ 6, L3 be 2 la 0g e, 'T.I»E 1w, u i : ; i : !
1A B |19,600 |1.66 .36 8 ;:.’31.0[ 1 093 084 LURT] 201 - 0703 cp0sls 086,10 JES B 1N 1Wu u, ToeAT. sl iy e T iy 7o
; l 2 |-.096|- 089~ .0K1}- 27 | .096|-.682] LUT7|-.0021- 0T =14 o, yorrd 4[ (L ; : . : '
! I a L083) L079~.080f- 25| _0791-.071[-.086]- . 088] 16 ] .v0 " . .m: "1 a W0 ; ; : : ;
21 A 137 310 11.60] .21 8, 230.0, ) =10 b e fooae] aaanl 7 [-Lvo g2z |23 -z A VAN LI T ] E R T I (R E T TR
i e B -arzopoLt §e30) 161020 | o2 p-l23 ) .m AL ..(1 11 ,,! ;' ¢ ! f
f03 |~z osewai-.an feoaal <o) s | L2 Jooea fe27 =300 Lo 1h.7 : ) !
21 B j49,160 [1.72] .35 5 |u31.3; 1 L088 .070] .084] .257 .073| .086|-.13 }-.1% | .21 | .28 | .t10; H ql 10,3 K2 1,';'—=;.=.‘.;§ 1 .5n l SN0,
2 1-.091/-,084[-.076|-.28| ,073]-.093|-.11 |-.15 |-.18 |-.18 [-.462]-29.5]-21.5 ] : l
3 .078] .074(-.080| .25| .096|-.082| .16 | .13 | .16 | .22 | .440{ 23,7} 16,0
29 A 49,300 [1.67 .03 N |232.8] 1 .088] .065| .084| .23]| .079l .075|-.095}-.11 | .15 |~.16 | .429] 14.7] 10.3] .u9 1.33!/-‘(0 1.87 | .185[46.6
2 |-.091{-.077|-.097}- 25| -, 081 |-.082] .120(-.13 |-.i4 | .23 |-.385|-25,6]-23.2 |
3 .075{ .070|-.084{-.27{ .096| .086|~.115}~.12 | .13 | .19 | .429] 25.0] 16.7 J




Table J] (Continued,

Peak Amplitude
Accelerometer Channels & Vert.
Nission|Altitudel, | Lateral (Mag. (o, ding €'s Strain Gage Agx 2 I o [
Date o msl o D)st.- Hdg. Point in /1n 1b/ft Avg. |Avg, Angl
: e, *[Maut. wi.{deg. - B, 18./20. 1v/1t2|sec, [ 7Bl
° 01 302 303 304 305 306 307 308 309 310 311 312 313 | 405 |407 (408 deg.
6-13-66 29 B |38,140 1,67{0.11 8 232.0 1 .13 .114f .28 {-.060| .071[-.098({-.13 .24 |-.19 L4951 19.2) 12.8 {1.13{1.60{1.78 3.42 .156{45.6
2 .12 ~.114§-.34 ;-.081/-,088{~,13 {~.10 |~.19 .28 !-.583|-43.0{-28.6
‘ i . 3 -.12 -.143]-.27 .068] ,075|-,090]|-.10 | .17 |~-,23 } ,627] 21.8} 16.0
; i 32 A 49,820 |[1.64]| .52 N 235.0 1 070} .081| .22 .085{-.,12 {-.12 .087] .17 |-.16 .451)-14,1| 9.62 .78§1,26(1,91) 1.95 | ,182]47.3
; i 2 -.081(-.071{-.080(-.24 .073] .13 .11 1-.10 j-.14 .22 .462| 27.6{-22.5
y 3 073} .084f .023(-.22 [-.087{ .11 | .11 .078) .16 .18 .429]-19,2} 12.2
32 B {38,000 1.67( O 233.0 1 .10 0891 ,073] .25 .090{-.11 ;-.15 {-.13 [-,18 |-.21 .605] 16,7{ 10.9 .85(1.46(2.61 2.30 .149143.4
3 -.096}-.099) .101}1-.32 {-,076 .14 .11 .22 .581{-35.1[{-13.8
3 .O83 - 0791-.593§-.13 |-.16 -.22 §-.561} 18,0} 12,2
6-20-66 48 A 141,300 1.55)2,20 N 232.0 1 -.131}-,163} .025 .130]|-.126{-.191{-.157{~,148|-,204] .531{-25.6] 9.54 {1.14]1,95(2,15 2.67 .179(51.8
2 2151} .122]-.024|-.330{-.114] .149}-.178§ .179] .153] .257,~.499} 20.5}-21.8
3 L131:~.1531~.023|-.408|~,119!- 144}~ ,191 |-.192}-,169(~-.301|-.542|-14.1| 13.6
79 A 132,100 1.45/1.90 8 232.0 1 .075]-.081} .017|-.395|~.108{-.264|-.178{-.219|-.186! .332}-.867{-48.1|-35.4{1.00 2,08|2.20 2.46 .153154.1
2 -.090{ .076; .017{ .295{-.103! [126| .178; .153] .292{ .257{ .802! 28.2] 19.8
3 .0901-.0711~.024}~,2985:-,016;:-.184]-.157! .214] .195|-.213(-.737{-26.9]-19.1
53 A {142,700 1.59({5.00 N 232.0 1 -.080)~,092{ .012]-.235(~.038] .046|-.032 -.031} .068!-.089(-.325{-16.7{-14.3 .7911.471..64 1.47 .1751563.7
2 .085) .066|-.013| .200,-.043{-.040| .030: ,039}-.059| .093} .271} 15.4{ 6.81
3 -.085|-.066f-.010{-.191;-.043] ,057}-.034[-.035( .059{-.089-.304}-10.3!-9.54
84 A {31,200 {1.43] 0 235.6 1 -.110% .092{ .019( ,.391{-.087(-.287{-.119{-.179{ .267(-.245]|-.618|-53.9|-35.4 | 1.07[2.34([2.61 2.58 .144]49,4
2 -1101-,122}-.523{~.391 {-.108] .138] .13G{-.166{-.241| ,315{ .672] 25.6] 20.4
3 095} 092} ,024] ,306(-.092)-,132] 093] .162; .263]| ,315} .596|-32.1)-17.7
54 A (43,000 1.57j4.87 N 230.4 1 .095]-,092| .016) .226}-.0:7,] .0H6) ,038] .04BiI-.080} .151) .282]-15.4] 6.13 .78 11.39/1,53 1.47 .164155.1
2 ~.101] .076] .012}-.322] ,054|-.060|-.042{-.066] .102]|-,115|~.369] 13.5|-12.3
3 01| L07G|~-.014} .2431-.070|-.669]~.059) .018!~.068|-,111| .314}-5.98] H.86
9 p {43,360 1.41({5,00 N 233.2 1 161 .143| .0251-.482] .108]-,075! ,om0,~.122! _131] .253] .781! 12.8|-21.8]1.21 2.2102.13 2.34 .218168.7
2 "o 151} JMIT7{-.023) (DTH{-.092{ .063:-.072{-.144] 148]-,160] .737{-21.8] 10.9
3 L 1561-.143] .018] .am]-_103 =080 - 070]-.0761-.161: 231 7591 1X.6/-9.54
98 B |31,340 1.50] 0 233.0 1 JA31j-.1531-.025] 4.18] .108]|-2.87]-.1u5}-.227]- 297~ qo8] .943) 24.7| 42,2 ]1.25]2.51l2.60 3.04 .154150.5
2 =-.121) .122| ,027|-.400{-.103} ,161§ .195{-.236] .372| .505|-.8891-53.2| 21.8
3 L123 - 127 023} .400§-.152{-.155{~.186|-.2011-,339| ,319} .011] 32,1(-21.8
90 B 131,800 1.95) .17 S 230.5 1 -.111] 097 .020 .405‘-.103 - 2871 .216{-.219{ .330(-.315{ .737{-53.9{-34.5(1,07{2.34{2.61 2.80 .145(52.2
2 21211-.1224~.023}-,3041-.119} ,247{-.178] .I88|-.246{ .430}~.781] 29.5] 17.0
3 .116) 081} .021]~.404|-,108|-,155] .212|-.214{~.263| .310| .759{-25.6[-21.8
85 A 132,320 1.4514.35 N 231 .4 1 — - — — - - -- - —_ - - - - 1.00(2.04}2.25 2,39 .143160.1
2 . - — - —— - - - - -~ - —— ——
3 — - - - - - - - — - —_ - -
93 B 132,140 {1.55; .17 § |231.4] 1 -.141) .102} ,026} .400) ,173{-.276]-.148] .153] .309|-.248} .B13| 22.1|-38.2 | 1.00}2.25|2.56 ] 2.90 | .141]s52.2
3 2 .141}1-,143} ,026{~.456] .152} .310}-.169]-,175}~,288] .328|-.867|-55.1] 16.4
3 JI36) .(122] (024) ,426] ,168] .247{-.114]| .157) .225| .288B| .997 28.2|-17.7
T L e AL UINUINIEY SWDIHpRE (USRI SENNPI SN
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Table II:Continued)
Peak Amplitude i
Missionj titude Mach Lateral [Mag. Reading Accelerometer Channcls Strain Gage b i F
Date o asl o Dist, Hdg. 1 Point e . im. am o , .
" ft. * |Naut. mi.ldeg. € . ke o tE- oo )
301 302 303 304 305 306 307 308 209 210 - 311 312
JE—

-.12 .11 .025 .49‘ -.16 |-.26 |-.19 .20 {-.19 .43 .835{-53.1
.14 |-.15 |-.0251-.48 .14 .31 »23 .23 .30 (-.28 |-.759) 27.v¢
.12 |-.12 .0821-.43 .13 .23 .20 .20 |-.28 .27 .7911-31.3

6-21-66 89 B |31,760 |1.46 12 N {2320

1
2
3 3
-3 B |43,600 [1.67] 5.12 N )232.5] 1 33 1 .ewo| 020! 34 LoR1}-.0683] Len3(-.12 (.12 |-.14 | .423) 8.0
2 |-.z |-z -7, L076] .oeof-.071|-.07s] .14 | .22 | .390|-16.3
* 3 |-.12 | .0o95) .v16{ .38 . .07€| .097|-.057|-.10 {-.11 | .14 | .3%0) 17.7
{ 99 B {31,700 [1.47 .17 § f{233.0f 1 [-.14 [ .12 | .026] .51 . .11 l-a12 | .12} .21 | .28 | .4z .s02-37.2
g%r( 2 .16 {-.15 {-.026]-.45( ,10 {-.14 § .11 [-.15 {-.31 [-.23 .s2al 27,
4 o 3 a3 113 l-027) L5 l-l098]-a13 | a1 -.28 | .33 .813!-28.6
by 66 B 139,860 |1.59| 5.00 N j233.0{ 1 -.071} .085{ .01a! 17, .038|-.034{-.027]-.052[-.064| .12 .239{-10
?2: 2 .066{-.060} .010|-.21 !-.c38| .029!-.035] .11 | .081[-.093,-.217| 10.2
: 3 {-.o81} .055| .012{-.16 }-.038 -.029( .027(-.087{-.059{ .084'-.228{-7.39
% 100 B {31,760 |1.46 .14 S j2a3 & 1 -.10 | 085! .o21| .27 .oe5l-.068{-.053] .10 | .17 {-.25 .c20f-s1.8l-320 1.0t llesTl FIRNE
, 2 .096!-.11 | ,029/-.3%!-.065]-.10 | .084{-.10 | .16 | .25 7 1h.0°
0 o i3 cost] .080! .0251-.27 ' -.06ri-.080) .057| .10 |-.14 ] .22 Longicszoeloo o !
.4 68 B {44,080 {1.62{ 4.83 N {232.0f 1 .096{ .675( .016] .32 .-.12 | .074{-.071{-.078]-.10 | .18 @ .390{ 7.49] .13] .v% .#: «.35 { 1.71 . .167|54.5
@ 2 |-.096|-.008} .013| .20} .11 [-.086! .088| .11 | .11 [-.12  .336{-14.3]|-10.2] ; ‘ :
® 3 .096| .080(-.014:-.30 i -.13 ;~.074[-.084|- 083] L081f .12 | .347] 12.9} 8.54] ;
‘ii 69 B [39,440 [1.39] s5.00 N 1232.8} 1 -.006] .0685| .0201 .25'-.065°~.051 ~,049|-.056| .089[-.003; .434[-21.1] 6.81] .85 .32 z.87 | 107 isaTz0
, 2 A1 {-.093(-,021}- .3 L087] .057;~.014! ,061(-.093] .15 {-.347| 14.3[-16.3| ] ! ) P
b4 3 {-.091{ .060 .oxsi .38 .10 | .00¥,-,044]-.056]-.11 [-.10 ; .317l-12.3F 9.nad ‘ :
. 48 A {43,140 [1.60| 5.00 N {231.6] 1 ~.08L] .0704 017, 2%, -,063}-.00s -.053] ,0s2| L072}-.09n L2Ivi-1asi-14.3, o0 D oaE s 3Ll T ine
2 .11 |-.080{-.011: CmL051) 05T - L19)- 073 ] L008) .11 :—.?u.mf 12,4 4 aud '
3 ,001| .070| .014; .21 .060|-.063i-.049] .074{-.072f-.080 - .36 11.0
i 40 A |43,840 |1.65] s5.40 N [235.01 1 .13 . .090 .020%-.43 i .e51{-.071] .049| 078 .093{-.12 + .3901-17.7 LT LU . s oeT
| - 2 |- |-az | oLois] g0f L08T] 13 (-.019]-.ubl|-.085] .14 -.390; 12.9 i
i ‘e e 3 13 | .095,-.017(~.34 087 - 052{-,0561-,085]-.15  acdf-12.30 G i
; 60 B |43,940 [1.64| s5.16 N |233.2 1 a2 | L0758 oinf-.38 1 Loen| .031] .040{-.043}-.072[-.11 -.379i-16.0] AGY Let oot oaw DL )
- {2 |-.a2 i-.10 l .014l .38 f .065] .097] .037]-.0391 .089] .14 .sasg 1,613 .
3 a2 | Loss! Lol Jos1[-.0550 Lot .03 L0tel 12 - 378100540 R
61 B 143,260 |1.62] 4.76 N |222.5{ 1 -.051] .055] .oref-.3z T ax | .15 [mluva) L1 | LeEly-en S -2LE] CEg e s
! 2 .03E4-.020] .04 31 T- 095} (O0861-.035)-,14 -.ued] L1 IRTPLEE TUIC RS S
¥ 3 JOEL] LUG0I-L0107- B 15 [-.UBG -.UTS] 1D f-LUNL - Lbed - Ladn Tl oL
} 1c: B {31,700 [1.30| O 232.8 1 -.11 | .080) —- L3000 -.0%6] .22 j-.088] .10 | .19 {~.20 0 =500t T 3 i~
! 2 L1 {11 § .030i-.31 0 .0700-.20 i-.00 § Los7) s ]85 -ta2 25wl sl
i 3 a3 ! oozs| Lez2] .23 o7sl .21 |-.o0e3f-.096{-.15 | .19 o 25.2§~13.s;
H 85 A {31,700 [1.50 .22 ¥ 1233.70 1 -.2 | .090] .ear-.3c ¢ 06l ezl lostl Losa| L1e ! las AL 13.1; IR HIRED -2 B
: . i , 13 [-.12 .031§ g -.o7sl Lout) Lussi-.est]| T 3o : 'iﬁ.si—ﬁu.ﬁf
H - 2 ”, -4 I - —1_ s sle g
i Ly 3 tem R0 o032 .30, L076-0m. 08T WA RRLA i
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T H
Pent Arplitude {_‘,pl
1o Yersscier Ghannels Strain Gage 2 :'p:) Lt JIETIPS
N B'Ss o. in./in. bt AR Avg. Anzle
.. i FUTS & R -
301 303 31 305 306 307 308 gists) 310 311 312 313 14035 i407 409
.~ 1 13 L3 L3374 -.12 MH .38 {-.25 -.22 {-.31% .2431-96,7|-38.3] .96;1.78}2,47} 2,366 .162
2 .33 L1 - 38 1 .13 1-.35 W24 .30 .31 1-,278) 24,0} 17.3
ZF L1 12 ] .44} -.13 L33 §-.37 j-.28 -.20 (-.28 .2781-63.2,-18B.0
Tt A 1 -.011 092 .22 | -.054} .046) .044}-.0521 -.093]-.15 .121;-81.7i{-25.6] .96(1.48|1,64: 2.06 .154
2 .071 L071]-.21 1 -.043) ,0350i-.032 "65 L1271 .22 |- 1131 19.6] 11.5
3 .066 -.075}~.19 .0541-.66731 .048]-,048 L09%1-.18 .131§-40.9}~-12.8
N 1 .13 ~. 108} .23 L0651 Lud8l LeT79) L091 .23 .32 1-,325]-91,3{-20.8] .9941.331.25{ 3.44 .167’5L‘
2 ~.14 .104| .24 065(-.080f .083{-.10 -.22 "-,22 .3471 22.8) 12.8 i
i 1-.13 ~.10' .25 | .076| .o086] ,075|-.u36| .18 -.23 | .247j-57.2l-1e.2 :
I 1 1 - ORL .071, 1R | -.051] .063] .092;-.087 .089, .13 .1821-87.2:-28,9]1.10{1.531.58} 2.04 L1635 47,5
2 076 L075)-.17 .0491-,073{-.075{-.078 { -, 127°-.13 .139] 19.6; 15.% !
3 .091 L0427-.25 § -.031} ,053] .079| .078 .081?-,13 ~-.191[-54,5]-15.49
SE B 1 -.061 067 .25 | -.065:-,0521 .066( .06% L0835 .15 .117] 5.4%; 5.13] .66 .97{1.36] 1.48 ..]69!55.
2 .076 .038§ .26 0601 .046]~.072| .065 .076 -.11 |-.121 -35.41-11.54. H !
o 3 071 .054j-.26 | -.076}-.057] .:G61}-.078 .035; 10 f-.104] 7.63) 7.89 l i
u> 21 a4 3. 1 056 .046i~-.21 0170 L0460 ,048)-.052 .068] .089|-.117} 7.09{-11.5]| .72{1.16§1.680} 1.44 ot
qj 2 .081 .£50!1-.22 .043] .057) .053| .052 | -.059-,071| .087}-36.8} 6.41 B i
Ea 3 .066 050 .21 .N43}) .640; .048}-.043 | -.076! .062]-.087] 13.1)-8.34 i
A 1 076 L0568 (-.14 .081{-.075}) .026| .035 .055{ .098{-,069] 5.45}-11.5] .61} .90{1.21| 1.1k .lﬁﬁi
Ea 2 -.066 .042f .11 (-.087] .13 |-.026| .048 .0421-.075] .069-32.7] 5.77 ) :
3 0768 .042]-.15 .12 103} .035]-.043 .051] .098|{-.087} 9.817~-5.13 H i
25 " 1 -.10 .083t .55 .14 .103(-.14 .26 -.18 (-.18 .208] 7.63] 5.13} .77 .99 .97} 1.42 !.179'56.4
2 .13 .083; .33 .13 103} .27 |-.21 .18 .18 [-.174§-27.2)-14.1
3 .10 .11 |-.41 .11 {-.103{-.21 |-.19 -.13 .22 (-.174] 15.3} 6.41 . .
23 B 232.5 1 -.10 .10 .21 ' -,043(-.016| .044|-.056{ -.17 ;—.16 ~.217(-70.8}-23.1] .93/1.40{1.99§ 2.37 ;.13718.0
2 .12 .083{-.21 .0431-.046(-.044] .048 .17 .23 .226) 18.0{ 12.8
3 -.10 .083) .19 .049-.057)-.044|-.061 .102'-.23 j-.156{-38.1}~-14.1 .
335 1 -.093 .11 .32 | -.12 .19 .39 .15 -.14 .34 .499[-163.,51-33.4§1.07 {1.47{1.34§ 2.40 ;.162!4?.1
2 .098 .10 {-.31 .12 .15 }-.25 .27 .17 {-.23 .651f 24.5| 20.5 i
3 -.098 .097]-.23 1 -.13 {~.16 }-.26 |-.31 -.19 '-.22 .4991-92.6} 14.1
2 B 1 .13 .11 .36 | -.070{-,055[-.060| .087 | -.14 ! .23 .4121-43.61 6.41| .661.,0411.36| 1.63 ‘.168‘52.8
2 -.12 .12 (-.36 { -.0653] .061; .073(-.087 .14 §-,19 {-.347( 12.0{-13.1 ) %
3 .14 .10 .29 | -.070-.055)-.077|-.091 | -.10 .18 .401}-43.6} 8.98 !
31 A 1 -.078 .n8s5} .27 .0701 ,12 .073[--074 | -.15 i-.16 .455| 14.2] 10.9] .85(1.23(1.83] 1.98 L155°47.3
2 .092 -.085]-.28 | -.¢76i-.10 |-.073} .CB9 .18 .28 }-.434]-150.8-23.2
3 -.083 L0811 .21 L087! .099] .077{ .069}-.16 !-.18 .1551-18.01~14.5
- 8 1 .098 L0853 .19 -092% ,099|-.081 LOBL .14 .3251-57.2;~-11.6] .66} .89]1.31; 1.25 L165755.0
2 ~-.083 -.077(-.31 .10 12 .081} .12 L060G1-.0991~, 82| 10.4| 7.05 i
3 =093 L0641-.25 .076)-.083}-.085} .iC .068;-.099}-.314]-43.6{-7.99
FE S 1 .14 .11 .44 .087(-.10 .15 {-.13 -.20 |-.22 .531}) 15.3|-26.2| .9311.42}2,01 2,08 .159
2 -.14 -.0871-.10 | -.10 .093-.12 .14 ~24 .33 |-.561]-139.0} 12.8
3 .12 -.11 {-.36 .087(-.10 |-.11 ;-.14 -.18 {-.24 .683| 18.0}-16.7
6B 1 21 .17 .85 {~-.15 .32 .23 |~-.22 -,25 [-.31 |~.976[-234.3| 15.4] .96]1,70(2.42] 5.5C : .160
2 -.18 .15 |-.51 .11 1-.37 {-.23 .24 .32 .43 1.26) 21.81-34.9
3 .19 -.17 .43 .20 .31 .17 .21 -.27 [-.39 .889(-100.9| 18.0
#X- 2 1 -.11 ,0850-.38 | -.051|~.033]|~.664] .083 | -.071}-.11 |-.520}-211.7} 10.3| .88{1.21|1.17| 1.79 .768
2 ~-.13 -,097{ .31 }|-.070}-.039| .055|-.083 091 .16 .564] 19.6[-20.3
ptd -.13 .097]-.30 .054}-.038] .060|-.096 | ~.073|~.14 .4991-57.2} 13.5
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Table I11

SONIC BOOM INDUCED ACCELERATION AND STRAIN RESPONSES OF TEST
STRUCTURE NO. 2 FOR A RANGE OF F-104 FLIGHT CONDITIONS

Peak Amplitude AP1 AP vert.
Dete Misstion Altitude Mach lateral Mag. Reading Accelerometer Channels Strain Gage 2 0 ot Wave
sel Dist. Bdg . 1b/ft Avg. |Avg.
Bo. 1. »o. Naut. Mi.| deg. Point g's B, in./in. 2]sec. Angle
] 301 | 302 | 308 | 304 | 305 | 306 | 307 | 308 | 308 | 310 | 311 312 | 315 | 408] 407] 400 |'P/1t dex.
¢1-e8| 14 35,600 1.7 -— _— 1 {-.071] .050(-.088{ .130( .040| .040(-.048{~.039{-.085} .173| .284{ 10.2 6.771] .47 .6r] .31] 1.19 |.087] -
| .097]-.070] .117| .147]-.034] .082| .049|-.044| .110|-.137] .292|-13.6 | -4.09
3 ,088| .066|-.104| .135|-.040!-.040| .049|-.082] .085| .146] _.361 |- 7.49| --
e13-66| 26 A { 21,200 {1.4 .08 % [232.8 : .073|-.084]-.13 | .28 | .090]-.13 |-.13 ] .16 | .20 | .28 | -.618] @8.98} -9.54| .71 .67| 98] 1.87 {.074]50.2
2 {-.0%8] .089|-.13 | .28 |-.076{-.10 {-.15 |-.14 |-.28 |-. 22 .704|-13.5 | 7.e9
3 o1s|-.11 | .15 |[-.29 | .078|-.12 | .14 ] .17 | .21 |-.221 .627 7.69| -8.86
268 | 29,660 1.6 .64 8 - - -- - - - - - -— S - - - BONE e P e — | -
8-14-68] 26 A - - - - 1 - - | .028] .072{ .027| .034| .021} .021| .oe0]| .087] -- - - .69] .64{1.00| 2,08 [.072] --
2 -- | ~-- | .025|-.053| .027/-.034] .026{-.017}-.062|-.047| -- - -
3 -~} =] .o21] .0s5}-.027] .034] .021] .017] .083) .0854| -~ - --
26 8 | 29,920 |1.54] .108 |238.0 1 .o18|-.080]-.11 |-.18 | 098] .o4s]| .081{-.061} .15 | .21 | -.390| 10.3 7.49|2.00] .67] .36] 1.56 {.079]46.6
2 .074] .060{ .083|-.20 |-.08%(-.067] .088| .063[-.12 | .23 .444 [ -18.6 (-10.3
3 .064|-.080|-.083] .22 | .055| .045(-.060]-.061] .18 |-, 19 .433 | - 8.98| 8.86
38 A - - -— = 1 .099|-.10 |-.17 § .35 | .1ss]-.18 |-.18 | .23 | .22 | .32 | -.617| 8.98|- 9.69|2.07| .67 2.02 {.0m1| —-
2 [-.13| .11 { .16 |-.34 | .153| .19 | .16 |-.24 |-.20 |-.34 | -.661}-16.7 8.17
3 .12 -.138]-.15 | .41 |-.180} .18 | .18 | .23 | .23 | .28 .812 | - 6.41] -8.48
38 B | 29,700 |1.52 [ 232.6 1 |-.088|-.060{ .080|-.17 | .058| .067]| .038{-.030| .12 | .21 | -.379 8.98| -9.69(1.741 .71|-.36| 1.52 |.07949.4
2 .074] .088|-.085|-.18 |-.06S| .056(-.043] .042{-.087}-.12 .422 | -17.3 | 9.54
3 {-.074{-.088{ .063| .17 | .060{-.051(-.043{-, 065 .12 | .15 .347 | - 9.62] -7.87
37.A | 29,700 |1.49 [ 231.2 1 |-.0%9|-.075] .o088) .22 | .095|-.073]| .077] .092| .15 | .23 .422 8.98| -7.87{1.65| .64| .36] 1.39 |.079[48.7
2 .089| .070[-.094|-.21 [-.087] .11 {-.081|-.096| .17 |-.16 .531 | -14.7 6.81
3 .084({-.0980] .109{-.27 | .087{-.067| .094] .10 {-.13 | .19 .487 |- 7.05] ~8.48
378 | 21,080 |1.39| .028 |231.0 1 ,089|-.128|-.21 | .43 | .126{-.24 | .24 |-.20 }-.27 | .38 | -.823 | 10.3 | -9.08]2.26] .75} .40| 2.77 |.075|53.2
2 |-.o84] .108| .198| .48 | .178| .26 | .19 | .22 | .32 |-.33 .845 | -15.4 8.86
3 .094(-.13 |-.18 {-.39 {-.126]-.17 { .21 | .21 [-.32 | .38 | -.867 [~ B.34| -7.87
¢15-68| 1x-A | 14,080 |1.21| .47k |236.0 1 |-.13 |-.13 | .o37] -- | 146 .11 | .15 | .20 [-.22 | .42 .832| 15.0 | 9.54{1.26(1.13|1.55| 3.75 |.079(62.1
2 a1 .13 | .o28| -- | .134]-.13 [-.16 |-.17 | .21 |-.41 |-1.13 |-27.6 [-16.7
3 .13 |-.14 ) (028} -} _107] .11 | .17 |-.18 [-.24 | .31 [ 1,26 | -~ 12,9
1x-B | 28,140 {1.5 .13 X |233.0 1 |-.081| .0%0| -- | .18 | .o095}-.080]-.089] .083} .11 | .25 | -.384 B.86| 6.13| .50] .65{ .95| 1.51 |,079{48.1
2 ,071]|-.087{ -- {-.20 | .o09s| .06} .081| .20 | .12 [-.27 .491 | -14.1 | -7.69
3 .0711| .080] —- | .18 |-,034]-,097| .085] .087| .11 | .16 313} - 8.17
2x A | 29, 7001/-32] gem |251.0 1 .081{-.072| - .33 | .112}-.091| .081|-.074| .097| .18 | -.344 | -20.5 {-11.5 | .70} .87] .87| 1.74 |.092(63.5
2 .oe6| .070] -~ ! .30 {-.102} .15 {-.11 | .078[-.088|-.17 | -.533| 14.3 8.86
3 {-.10{ .080{ -- {-.36 [ .128| .14 |-.11 (-.081{-.10 { .16 .619 } -19.2 |-12.8
2x B | 14,080 J1.20] .22 W |233.0 1 {-.17 |-.20 } .033| -- | .123}-.097|-.16 |-.17 | .26 | .50 | ~-- 17.0 | 10.2 |1.26|1.26{1.86] 4.36 |.079]62.0
2 33| vy -} -~ ] .107) .14 | .18 ] .15 }-.30 |-.38 | -- ~30.1 |-19.2 --
3 [-.19 |-.13 | -- | -- [-.087(-.11 | .18 | .17 { .28 | .34 - 13.6 | 11.6
3X A | 29,100 j1.58] .17 W [|234.0 1 .048| .080] -- | .14 | ,078] .087} .11 | .083| .097| .14 .373 8.17| -- 46| .52j .75| 1.31 |.078[81.8
2 .048|-.041] -~ 1-.16 | .o90}-.18 {~.13 | 083 .11 {-.14 .331 | -10.3 | ~6.41
3 [-.046{ .060{ -~ [ .16 | .101{ .12 { .14 {-.087| .080} .15 | -.288 7.49] 6.81




: ! { Frak Amplitude P . : —}_, ,
o RV 1 reteral | Mag, - 1 Iy . iveri.
PR . . e Oist Hdee Reading Actelerometer {hanp©la Rtrain CGage ]b/_{tz A -, Wove
; : * R st > 1 po.nt 's i. in,/1n. VE- [Ave. |, 1
B i 2 }‘ * 2.’\-".-2 - M1 deg. . € v . 2lene, ngle
! P 301 | auz | 303 | 304] 305 | 306 | 3v7 | 308 | 309 | 310 | a2i: 3i2 | iz |a05] 207] 409 [RR/LT dei.
wereig oo Lioub e 8N j2ssof 30 f-.eif-az | o-- .36] —.09vj-.10 | .17 | .12 | .zo |-.23 | -.875 ] 14.3 ] 9.5 |.s1f .95i1.83] 2.25 {. 67, #3.5
i : ! 2 .11 | .099] -- .50} ~.o81f oo7l-1: ) L1 f-.xv | .26 | .w33-25.0 {~14.7
oo 3 | .10 |-.087] —- | .49]| -.036 SIS UI INCYEN BUPTEN BN T --
R sl s x l23s0) 1 .19 | .093| .oze| .51] .180 .27 | .36 | .52 .917| 15.0 { 10.2 |.95{1.04]1.59] 5,36 }.067; 55.0
; : } 3 [-.14 {-.13 {-.021] -- .202 -.27 |-.41 {-.43 |-1.15 | -21.8 |-15.4
. 3 3 JE TN SO T Y NI, 298 |- 21 ) 16} o3 8961 -- —
‘ eBhe bresb 1ty fuzas : J1a | 098} - 281 .11z 134 .23 0 La0 ) .| 3ze  os.arf.est .esir.03f 2.55 llove] as.5
i ! P z - gesl-.008] -- {-.23| .o73 -z f-.23 {-.30 | w11 -21.8 |-14.1
; ; H 3 .12 | L0908 -- .31{ -.075 -,16 | .22 |=.31 31| - 10.2 ‘
hedhecsd L e o0 LIvs (23003 1 .054[-.074| .026] .20| .o5il-.uuz] .11 |-.osif-.24 | .28 | -.418] 7.69| -6.06 |.62| .55/ .81) 1.51 |.075{ 43.1
; ! X 2 |-.co8| .079|-.020]-.24) -.054] .13 | .12 | .17 | .18 ] .22 512 | -12.2 | 6.31
. ! i 3 .o69]-.10 | .020| .25] .065[-.087| .11 | .18 |-,18 [-.22 | .427 5.13| -5.457]"°
P Vo540 115N .26 . |228.5] L06il-.000] 022} 24| -.087i- a0 | .23 ! 13t o2&} L3¢ | -.532] 7.65) 5.4571.65] .72(1.13]1.73 {.073] 51.1
t ; = |-.073] .065}~.022]-.21| .082] .13 |-.11 | .15 |-.16 |-.24 L70% | ~12.5 | ~7.27
i ! ¢ a .073|-.21 |-,022] .27| .o76]-.13 | .12 |-.13 | .26 [-.22 | .335| ~7.69] 6.81
[ PR el 25 B [3dle] 064 [-.060| .022{-.w] -.0a0] .037(-.41 {-.10 | .26 [-.20 | -.300 | o.62] 7.42 {.67] .76| .62] 1.78 [.071] 41.8
: ! ! 2 .o69] .060|-.038} .19 .cTG| .us7] .066f-.12 {-.28 | .20 | .437|-20.5 | -8.48
b ; 3 |-.064{-.070] .020)-.19] -.054}-.082}-.044}-.11 |-.22 | .19 | -.331 7.69| €.81
edieoe Car joh,E20G i..“n 1o s 230l 1 .11 {-.13 j-.18 | .64| .16 {-.28 | .36 { .31 | .34 | .50 | .33a| 12.0 {-13.5 |.93] .82{1.52{ 2.60 |.078] 50.1
! i 2 l-.1a | .11 .18 |-.s6] .15 | .33 ] .31 [-.36 |-.38 |-.39 .351 {-49.1 | 8.98
J 3 A1 {-.13 | .14 | .56} -.16 |-.20 | .40 | .34 | .35 | .41 | .317|-27.2 |-10.3
{ coam om0l e gaassto .os6i-.080{ .13 | .29] .os7] .13 | .18 | .16 | .20 | .32 | .2e0| s.72|-12.5 {.e6| .71j1.09] 1.87 |, uss! 52.8
: ' ; 2 o7t Lorsf-nae oo -10 J-oax | oer | oLze |-187)-035 | -.243 [ -a3.6 | 7.69
: ! 3 co81] 075 L1z ~ound —leat] a7 l-aam f-aa7 | oL2nd s 236 | -25.9 [-11.5
} codse sl aes fz2szs)o .o30] .oz0] .033]-.13] .03z} .uiww| .035]-.052] .051|-.089] -.069 | 7.09] -7.70 .52 .54 .62} .9u l.092| 62.0
! ; 2 |-.030}]-.030| .038{-.13] -.03%} .0i0|-.03u]-.043] .068| .os2| .071|-27.2 | s5.13
: : 3 .040, .030[-.033}-.15] -.033}-.010] .035]-.052{ .017|-.071| .o078 7.63| -7.69
RN B -3 232.8] 1 |-.051]-.055] .083}-.23! _0s1] .oi8)-.0q1l-.061{-.003] .12 | -.113}-35.4 | 5.13 |.a9] .56 .92] 1.14 |.ea1] --
i b 2 .056| .0s0}-.083] .24) -.0s1f-.u7sf-.044] .051| .10 |-.13 | 136 8.72{-11.5
! 3 |-.o71| .o35] _o92{-.31{ -.054}-_057|-.053]-.065] .102] .13 | -.117] 8.18| 9.82
~ . 235 la3a| 1 .u31|-.080{-.098) .49} -.11 | .45 | .23 | .30 [-.36 | .39 3251 9.81| 6.41 |.63] .67)1.05] 2.350 |.078] s5.u
3 2 |-.on1} Lowo| L10 ) saa] -l33 |-.33 |-.21 |-.28 |-.a4 |-laa .360 | -32.7 | ~7.69
3 L06G|-.00e] Loss) et -oaa | At | .26 | w28 | st f-av ) L34 | 1004 7.69
et oo oozAl umes d2znial L L071{-.100] .17 |-.a2f-iag eorn s | Lmo | L1627 | Lats ] e.27| -s.es |77 .71l1.09f 2.41 |ons2] 3005
. 1 2 |-.07rf .105]-.17 | .65] .13 | .15 [-.17 | .27 | .20 {-.24 | -.321|-34.1 | -5.34 :
: : 3 .071|-.100} .16 {-.56)-.17 |-.13 | .14 {-.18 |-.16 | .30 | .325-19.1 | 7.e9
s doaeg Lzay Jasszo| 1 |-,o7rf-.o000| os2] .25| .oes| .oee| .o70| .oe9{ .15 | .31 | -.213| w®.72{-10.3 |.69| .69| .78| 1.47 |.0673] 51.4
§ 2 |-.001] .100]-.12 |-.26| -.076|-.ouz|-.c61| .069)-.18 |-.22 239 | -31.3 | 6,41
: 3 L0761-.095] .13 | .23 ~.07ui-_use] .0s1] o7yl 17 ] .28 | .191| 7.63]-11.5
fos e P 1.3t x featiul 1 L056] .055]-.050| .22] -.033] _e3vi-.0s2l-.061] .11 | .18 .52 | s.72f-11.5 {.e1] .71{1.05] 1.43 [.083] --
i 2 061}~ .060] .046}-.21] -, 040]-.057[~. 094 [-.056) .17 | .22 | -.139 |-35.4 | 7.e9
; l 3 |-.051| .070{-.042] .19| .nwol .v63| .v1a| .043} .16 |[-.15 | 156 [ -21.8 | -12.8




Tavle Il ( Concluded )

Peak Amplitude ap Vert.
S T n::;uac Mach h;:::’ :: Resding Accelerometer Channels Strain Gage “,/;tz ::2 Ae:. Wave
Ro, e, Bo. aut. wi.] deg. Point g's B, in./in. lb/ftzpsoc. Angle
301 302 303 304 305 306 307 308 309 310 311 a2 313 405 | 407 409 deg.
623688 17 B 21,600 1.40 .46 8 227.5% 1 .088|~.001|-.10 |-.30 .0541-.088|~-.047} .056} .14 .19 .510 8.72 5.77 41 .71 .61,1,07| 1.58 |.076| 10,
2" |-.083] .o80| .10 |-.20 |-.080] .12 |-.047)-.065]-.16 }-.16 |-.520] -70.8 -12.3
3 .073}-.088} .10 .30 |-.065)~.088|-.047{-.078} .16 {-.16 .542 | -46.3 -13.1
22 A 29,2860 1.40 [} 232.0 1 -.068)-.060]-,11 .33 .0%41-.11 }-,10 }[-,091} .16 .24 .531 9.27 ) -11.6 .61] .6411.03] 1.61 }.082) 51.
2 .078} .075] .13 |-.26 |-.054] .083| .12 .087}-.15 |-.22 |-.466)} -70.8 9.62
3 -.083]-.0704§-.11 .28 | -.087}1-.,083} .098]~.11 .15 .26 .510 8.72 | -10.2
s 21,260 1.9 o 232.0 1 .0881- .10 .12 |-.33 §j-.087] .14 .29 .12 .19 .31 {-.585 8.72 -13.1 711 .59]1.15] 2.18 |.0768] 49.6
2 -.11 .080}-.15 1-.40 .0768} .13 .27 }-.16 ]-.21 }-.23 .607} ~70.8 7.69
3 .0881-.10 .15 .32 }-.081|-.14 |-.29 |-.13 .18 .28 |-.607] -40.9 -12.3
3 29,840 1.49 .10 8 229.8 1 .11 .081}-,14 .42 .088}) ,072]-.077]-,074} .20 .33 [-.629 9,81} -12.3 .71) .62]1,17] 1,82 |.084] 49.7
3 -.10 |-.11 1,18 |-.34 |-.070]-.10 |-.073} .10 |-.17 |-.29 839 | -19.0 9.63
3 .083] .10 I-.14 |-.27 .070}-.10 ;-,081}-.088} .28 .41 . 851 8,18 10.3
20 A 21,820 1.37 - | 233.2 1 -,0981-.12 |~-,18 |-.40 .081] .12 {-.21 .21 |-.28 .33 |-.718 .81 -18.3 .77] .8141.368{ 1.88 {,079} 53.2
F .13 .001} .21 |-.48 .11 .10 .21 .19 .26 |-.33 886} -78.3 -11.86
3 -.11 |-.11 }-.17 .40 .0871-.12 |-.321 |[-.31% .32 .33 .813 8.81 10.3
36 A 20,0680 1.9 .37 8 230.3 1 .0931-.11 }-,18 .431-.14 ]-.18 .18 .16 .27 .41 .T81 8.72 7.08).71] .62] .99} 2,090 |.079] 33.3
2 -.11 .00y .17 .53 1~.12 {-.18 |-.17 .16 |-.23 .32 |-.838] -63.7 | ~10.9
3 .14 |-.13 |-.13 }-.44 ) -.,12 |-.17 .17 {-.16 {-.33 }-.36 }1,18 6,00 -11.6
7% 29,6840 1,88 .29 8 257.6 1 -.078]-. .073]-.13 1-.054|-.061{~.043]| ,061} .13 .18 (-.412 10.4 -18.9 .77 .72} .86 2,03 {.081| -~
2 .083] .080}]-.081}~-,14 .054] ,061{-.038} .065}-.090{-.091] .401}-122.6 11.5
3 .078] 080§ .083} .18 .060}-,058|-.038|-.069{ .12 10 .564 11.4 13.5

Alt‘ Mach Wo. at 12 Naut, mi. K



STRUCTURE NO. 3 FOR A RANGE OF X3-70 FLIGHT CONDITIONS,

Table 1V
SONIC BOOM INDUCED ACCELERATION AND STRAIN RESPONSES OF TEST

. ) i Peak Amplitude ap Tert
' Flight]Altitude Mach |LBtOrsL Mag. Readin Al’l 0 1a w ve'
Dute Test usl Dist. {Hdg. & Accelerometer Channels Strain Gage 2 AVE. | Ay @
) No. Point N 1b/tt , E-{Angle
No. fe. Naut. mi{deg. g's _ B, in./in. . lb/tt4 sec.| 4
301 304 [ 305 | 308 1 307 ] 308 | 300 | 310 | 311 | 312 | 313 | 405] 407] 408 €€
6-4-66 13 S22 4500 |/.83/]) 2.5 N 2430 1 L /72 | .115] .146} .338(] .104]-.092|-.168| .148! .195] .337! .481} 23.2{10.2 |1.16|1.87|0.86{2.39 | .250]|42.5
2 "7\ 156{ -.143]—.3/|-.000 ./35 .212{-.107|- 225-.266] -- |-31.3] --
3 —./#-34—./30: 2/77) -239 .102|- 144|-.135|-.140] .161| .109{ .537| 27.9]| --
6-6-66 22 72.000 }2.83) 4.10 N} 2/70 - 051} .090] .071] 182|-.0CS8f.6 ¢¢|-.118]-.091} .123|-.170} .271) 12,2} 5.22 |1.00{1.05]1,11}1.63 |  a1s] —-
.096| .085{-.076[- 203 - o|-0¢/ | +085] ,070{-,144| .228] .304|-16.6] --
) - .071] .085 .076{-,148|-.0%|-0C/ 0851 -.074| ,131{-.183{ .271| -- -
6-8-66 1 21.850 {1.38| 5.02 S|246.0f .142|~.100| .080( .309|-.054j .063| 049] L066] ,068|-.075(-.542} 16.0| 9.31 |1.25[1.95| .84|2.21 | .233]s1.8
~.158| 090;-.084] _368] ,087{-.080{-.053}- 052|-.093] .080; .477|-25.2) 6.32
.152|-.065|-.084| ,296(- 098] .080{-.053| .048|-,085|-,089|-.607] 29.1| -- i




el

ENGINE NOISE
STRUCTURE

Table Y

INDUCED ACCELERATJON AND STRAIN RESPONSES OF TEST
ND. 2 FOR A RANGE OF KC-135 FLIGHT CONDITIONS

Maximum Peak Amplitude

Noise Levels, dB

. . VY Altitude RMS
Date Iirs‘ixon msl EPR Ve::;i ty Acce lerout:fzr Channels S:rli: (/;::e Out- Peak Inside
. ¢, . ' I gide
301 302 303 304 305 306 307 308 309 310 311 312 313 205 401 402 403
6-6-66 39B 10,300 }1.6 310 - - - == - - - -- - - - - - - - - -~
708 5,400 |1.5 260 - - -- .11 - - - 013 ] -~ .013 | -~ -= - 84.8|123,6 |122.0 | 123.5
408 5,400 |1.5 280 == - -- .013 |{.016 {.011 j,019 {,013 |.013 {.016 |.027 - .57 84.81123.6 {124.,91121.9
71B 3,500 1.5 290 - - - .036 | .022 |,017 |.030 |.026 | .017 {.022 ].049 - .45 102.9 | 127.1 }127.1 |127.1
41B 3,300 |1.5 238 - - - .051 §.027 ].022 |.034 |.039 {.017 }.022 043 | -~ .80 101.1 {127.1 |128,0]127.9
72B 2,800 {1.5 290 - - - .085 {.041 |.044 | .059 |,054 {.032 [.042 |.11 - .80 108,9]128,0 |128,9{127.9
438 14,300 ]2.35 325 - - - - - - - - -- - -- - - -- - - -
74B 8,300 {2.33 328 - - - .025 §.019 [.014 {.023 {.,017 |.021 [.018B |.043{ -- .80 105.7 { 126.1 |123.6 { 126.0
44B 8,300 |2.35 330 - - - .12 .057 j.055 {.081 }.100 |.,053 |.071 §.13 - .90 111,1 §131.0 j132.11133.0
738 3,300 }2.35% 213 - - - - - - -- - - - - - - - 141.5 | 145.2 | 148.1
428 2,800 {2.38 213 - - - - - - - - -- - - - - - 149.6 | 147.9 | 154.1
738 2,520 12.35 213 - - -~ .070 ] .046 |,030 |.530 |.054 | .030 |.060 |.076€ - .80 106.9 | 128,9 1128,.9}127.9
6-7-66 76B 4,360 [2.35 190 007 | - .008 |.20 .054 |.10 .092 |.18 .075 | .012 1,16 1.65}1.11 |106.9 - - -
45A 3,000 |[2.35 195 .015 | .018 | .017 | .42 .15 .21 .20 .39 .11 .29 .48 1.65} 1,11 1114.8 - -- -
77A 3,000 12.35 190 .022 | .030 | .021 |.41 .15 .21 .22 .34 .15 .35 .37 1,32} 2.00 |115.1 ~ - -=
46A 2,620 {2.38 190 .015 | .030 | .021 |.80 .19 .14 .29 .22 .13 .20 .22 1.65}1.00 [116.3 - - -
488 3,000 12,35 205 .018 | .0253 | .017 | .45 .16 .20 .020 }.37 .077 | .21 .34 - 1.33 |114.8 - - -~
798 2,620 12,35 195 .038 | -- 044 | -~ —-- - - - - - - -- 3.1 - - - -
498 4,300 12,35 195 .024 - .013 | .12 .054 |.058 |.11 .15 .066 |.060 |.19 - 1.11 j110.4 - - ==
80B 3,000 {2.3% 190 .029 | .038 | .033 | .41 .20 .16 .24 .37 .18 .19 .40 - 1,56 [115.6 - - -
50B 8,300 {2.38 200 .020 - .002 }.013 {,003 |].017 {,004 |.025 |.004 |.0:3 |.005 - .67 - -~ - -
81B 4,300 [2.35 195 .007 - .008 |.12 .049 |,066 | .12 .11 .042 | .11 .097 -- 1,00 [106.2 - -- -
6-8-66 43B 14,300 }12.35 182 - - - - - - - - - - - - - - - - -
758 8,300 }2.35 168 - - - 013 | -~ - - 013 ) -~ .018 - et - 101,01122.1§121.9]123.2
42B 2,800 1.5 160 - - - .10 .043 |,034 | .10 .088 | .051 |.073 {.098 ] ~- .67 [108.5]1133.2 |{131.5]134.0
738 2,552 j1.5 175 .020 | .023 }.019 | .19 .10 .11 .19 .25 .14 .16 .26 - 1.33 {114.6 }138.8 {137.2§139.2
418 5,300 {1.5 157 - - - 015 - - et 013 | -~ .063 | -- - - 97.7 | 122,1 J124.8]|121,6
728 2,800 |1.8 174 -= == - .088 | .049 }|.040 }.077 |.071 | .047 |.058 |.088 - .89 }107.8]131.11130.2|132,2
STRA 3,300 1.5 166 - - - .051 }.019 §.,023 §.075 |.033 | .017 }.027 }.054 - .69 ]100.41129.0 |130.9]128.4
SORA 2,800 {1.5 169 - - - .078 | .033 }.,040 {.080 }|.077 | .059 |.066 |.098 - .89 }106.7]130.4 [130.2]131.6
SSRA 5,300 1.3 155 — - - - - - - - - -- - - - 97.7§122,1 |124,.9|119,6
B1RA 3,300 {1.5 166 - - - .038 | .019 |.017 |.,035 |.035 |.025 |,.031 |.054 - .56 |102.9]126.2 | 126 ~1126.7
S5RA 10,300 {1.5 146 - - - - - -— .018 - 013 ) -- .033 - .44 92,5 123,7 |12.. 123.2
ABRA 5,300 j1.5 176 - - - .013 | .014 §.023 | .,018 | 040 | .013 {.008 ]|,027 - - 96.9 | 122.1 {123.5 ’ 121.6

£



Table { {Concluded)

Maximum Peak Amplitude Noise levels, dB
Altitude RMS
Date '“:: ionl " sl KPR V°:‘t’:“" Accelerometer Channcls str ':: 7;:' oOut- Peak Inside
Slo e . «s »n/in ] e
k’ 301 | 302 ] 303 04| 05| 306 | 307| 308 | 309 | 310} 311 ] 312} N3 | 205 401 402 403
§§-9—66 B86A 5,300 )1.5 171 - - - .068 } .025 | ,026 |.021 | 017 |].017 | .022 - - .44 94.1 - 125.1 -
& 55A 10,300 |1.5 225 -— - -~ }.027].028| -- |.042|.013 }|.021 |.013 ).032) -- .65 | 94.1 -- [123.8] -~
-~ é 87A 3,300 |1.5 190 - - — [ .040 | .028 | .023 |.030 {.039 {.030 [.031 {.053 | -- .65 | 92.8 {121.8 (126.3 | --
QO 7 56A 5,300 1.5 173 -- - -— t.o17}.017} -- {,013],017 }|.013}.013 }.032} -- .87 ]100.1 }120.2 | 123.8 --
Qo BOA 2,800 |1.5 173 .001 | .010 |.013] .085 | .028 | .040 | .047 | .083 |.038 | .076 | .085 | —- .65 | 98.8 1 127.8 {128.2 | 96.2
- 57A 3,300 {1.5 170 044 | -~ ].050] .042{.034 | .017 |.064 { 022 | 084 | .027 |.096 [ -~ .87 | 96.3[120.2 [127,3 | ~--
‘ @ 72 2,300 {1.5 172 - - - - - - - - -- -- - -- -- -- -- -- --
5 418B 5,300 |1.5 152 - - - .021 | .017|.017 }.013).017 j.,013{.013 |.032 - .68 82.8 [ 118,3 1128.3 -
: a 735B 2,550 1.5 178 .015 | .024 | .017 ] .18 .073 | .082 | .14 .14 .076 | .13 .21 - 1,31 1103.2 |130.9 [130.5 92,6
L 42SB 2,800 1.5 158 .015 |.020 }.017] .097 | .051 | 046 | ,072 | ,087 | ,059 ] .087 {.12 - .76 1105.2 1 127,8 |130.5 92.6
; 75SB 8,300 [2,35 183 - -— -— 0131 .011 - ,0131.,013 ).013}.013 |.021 et .44 96.3 |120.2 | 123.8 -
43SB 14,300 |2.35 135 - - - — - - - - — - - - - - - -- --
425B 2,800 |1.5 162 015 - .029] 085} .045 ] .,032 ] ,055 | .044 ] .047 | .045 .12 - .B7 99.51]127.1 }129.8 -—
: 46SB 3,300 12,35 172 .020 | .04 | .C25] .49 .25 .22 .29 .48 .19 .28 .53 il 2,18 §117.8 | 138,3 | 145.5 |105.2
72SB 2,800 |1.5 164 - 015 ]1.017} .085| ,051 { ,046 { ,068 | .066 | .038 | .05) ].096 - .65 1102.8 1126,3{128.2 96.2
6-20-66{ 48B 5,280 {1.5 -— - -- - - - - -- - -- -— -- - - -- - -- -
798 3,300 1.5 190 - - - .035) .033] .017 | ,047 | .017 }.025 ] .018 | .054 - - 122.2 J127,.2 |125.1 }102,1
538 4,300 12,35 200 - .015 §.002] .14 .070 § .029 } .11 .11 .068 | .075 .14 - - 131.0 | 130.3 |127.2 1104.5
84B 3,000 {2.30 195 .020 | ,031 { .004 § .39 .21 .21 .33 .34 .26 .24 .41 - g 139.2 {140.4 1143,3 {110.6
54B 3,000 §12.30 195 -- .036 | .005 ) .43 .26 .21 .34 .37 .20 .28 .45 1,82 - 137.8 | 141.2 | 142.6 |110.6
S59A 12,000 [ 2.35 180 —— - - .017 } .0014{ .011 §.013] .,013 {.017 | .013 - - - 115.6 | 123.7 ] 125.1 -
98A 6,000 12,35 200 - -— d .022{ .033.023 {.059 | .,039 {.038 [ ,018 |.087 - - 121.,0 §127.2 §126.2 {100.,5
60A 6,000 }2.35 175 - - —_ .061 | 038 ] .034 j .055 070 ) .042 ] .049 | .087 il -- 121.0 }129,7 | 129.7 |100.5
90A 6,000 12.35 175 - -— - .0351 .,038 | .029 | .,047 | ,044 | .051 | ,035 |.043 - - 129.8 1129,7 |131.6 }100.5
858 2,600 12.30 185 .030 | .071 | .009 - e -- - - -- -- .71 2,56 2.73 - 150.0 {151.7 |118.,5
93A 2,600 }2.30 195 .040 | .056 ] .010 - - - —- - - - -- 2,56 1.36 - 151,7 |151,3 j118.,8
6~21-66]  HIA 2,500 {1.5 220 .010 | .023 | .031 | .17 .15 18 .25 .59 .15 .18 .32 -- ]11.36 |117.0 | 139,3|129.1 |108.0
HHA 2, HO00 f1.5 205 0t0 | - .002{ -- L0541 | LOHO | LOK6 | 056 {,036 {.,040 [ 081 §7.49¢ 1,02 {110.9 {132.3 1291 {102,0
99A 4,300 2,35 Lua LOUH - o02) s LOML 063 ) 12 .12 LO8L ) ,0n0 ] .16 -- 1,36 J114.6 ] 1347 J120.8 {1045
GBHA - 2,800 | 1.5 210 Lots Lo ooz L L0480 L0bt | LOBN ] L001 ] L0583 ] L0686 | .14 - ook Pinr o sy P razos f1oz.0
1004 3,000 12.35 200 L0203 | L0250 {0081 .47 W22 .20 .34 .19 .22 W2 .58 -— 1,70 12,0 141.7 [ 138.6 [108.0
6HA 8,300 12.35 175 008 - .02 - .00 — L0091 L0LY | L,009 ) ,013 | ,022 - 1.86 |103,.0 ) 123,8 - --
69A 4,300 }12.35 195 —— .010 -~ .12 .054 | ,046 | .O71 |} ,10 .030 | .075 | .049 - - 112.5}129,1 }126.3 {102.0
488 5,300 {1.5 198 - - - .021 | .008 { .011 [ .,011} ,013 {,011 }| .009 }|.022 - 1,02 99,4 | 123.8 {125.1 -
40B 5,300 1.5 197 = bt - — 011 - .011 } ,013 | ,008 - .022 — 1.36 1103.0 | 123.8 | 123.8 --
60A 8,300 | 2.35 176 - —-— - .032 ] .016 | .014 | ,020 | ,022 } ,015 ] .022 |} .033 - - 101.4 §123.8 1123.8 -
61A 4,300 {2.35 200 —_ —-— - .11 .054 | .051 ] .071 ] .11 .032 .058‘ .076 - - 112.5]132,8 {131.7 [104.5
1014 2,600 12,35 175 .043 | .055 ] .010 ket - - -- -- -— - - 2,731 2.38 - 151.0 {150.4 {119.1
#58 2,600 {2.35 180 .018 | .050 | .009 - - - - - - - .87 2.,73}1.02 {128,5|149.1 | 147.2 |117.3
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Figure 1. Arrangement of facilities and equipment including test area and aircraft flight

tracks (Arrows indicate various flight tracks used for tests.).
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- Sketches of floor plans for test house No, 2 showing transducer locations.
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Figure 7. - Tracings of sonic boom signatures recorded during flights of the three
different aircraft for which structural response data were obtained. (Ap and at
values are listed in Tables II-1V for each data flight.)
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FIG.8 -TRACINGS OF RECORDS OF B-58 SONIC-BOOM INDUCED ‘ACCELERATION RESPONSES
FGR FOUR TRAMSDUCER LOCATIONS AS DEFINED IN TABLE | FOR MISSION NO. 80 RB

(Acceleration amplitudes are listed for each dota flight),



(a) Plate glass window (7' x 12')

(b) Window pane (10' x 12")

Figure 9. - Tracings of records of B-38 (Mission No. 80 RB) sonic-boom induced
strain responses for two windows of different sizes. (Strain amplitudes for
each data flight are listed in Tables II-1V.)
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(a) B-58 sonic boom

{b) KC-135 ¢ngine noise

Figure 1O, - Comparison of tracings of records of acceleration responses inducea by a sonic
boom and by engine noise. Data are for Mission Numbers 75 A and 75 7 of Tables II and V.



tc) XB-70, Flight No. 1, Table IV

Figure 11, - Tracings of time histories of acceleration responses of the dining room cast wall
{Channel 311) due to excitation by sonic booms from three different aircraft.
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Fipurec 12. - Peak acceleration amplitudes of the dining room cast wall as a functinn of sonic hoom
overpressiures from three different aircraft. Data are frany Chawnel 3110 as Bistedn Tables 1,
1L and V.



Z40F O— 5.5
O B-58
A F-104
-7
200} @ XB-70
160p- " PR °
(o]
O
120f b
o
in. fin. | o o
80r . AA %
7a A A 0O
o . o
o m%CDQ) 8 oo 8o o
40} O A o 06@ o o o
% O ¢ A 2
O
Wgﬁﬂx?@@" °a”go s
1 i P | i ‘ 1 1
0 .4 .8 |.z l.6 2.0 2.4 2.8 3.2 3.0 4.0 4.4

2
Ap, b/t

Figure 13. - Peak straimn amplitudes of a large plate glass + indow as a function of sunic boom
overpressures from three difterent aircraft. Data are from Channel 312 as listed in Tables II,
Il and 1V.
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(b) KC-135 engine noisc during flyover

Figure 14. - Measured noise exposure time histories in the dining room area of test structure
No. 2 (see fig. 4) for both sonic boom and engine noisc ¢xposures.
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