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1.0

INTRODUCTION
This report is the result of work nccemplished on MWA S-470.

ferodynemically excited fluctuating pressures sre expeeted %o be
the main force of structurel vibration during flight, The sige
nificance of this serodynani¢ phenumena is not establishzd becouse
11ttle experimental data s evaileble on both the pressure
magnitude and spacestine correletion of the fluetwaiin~ = cssure
field. Therefore, a test progran was wadertekenm wish - - primory
objective of cbtalning experimentel backeuy lota fo@ cstimates

of the X-20 £1ight ecoustle envirormont,

The test progrem was conducted ot the Boafng Twemeonte (Awetd
18-19, 1962} and Supersonic (Maych 22«23, 1982) Wind Tun-cls
utilizing & <066 Scale X-20 20500 plidew,

The results of the test program eve reported n Seetien 445 (tromeenie
wind tunnel) end Sectfon §.5 {curerconic wind wwmel)e AL meowstie
data contafned &n thls report eve direet roded data. “lnelyele of

the data for epplicotion ¢o the Il seale X=20 2Uder will be
eonducted by £-20 Structures end I%terdalds Technolery,

Vibration sensitlvity of the tyaonecusers ehssured smech of the sasustie
data belew 145 dbe Nowever, extencive detm were ebiedned en

spectra and space correlaetion ot locetions where the eeredimemte
noise levels renged frem 45 ab (v 4032 pst RilS) to 265 b

(+ 0.52 psi RiS).

V3.-4071.1000

LOEING | NO. 12-80713
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"ol FODEL DISCRIPTION

| ' Wind tunrel Foded AD=30G5P«l, a oG55 seals model of “he Xa20 200D
: Glider, was sirutesting no mmo widh ninetoen Stathan pregouve
transdusers installed to reasuee the marmitude and sop

Srice conhednadcn
of fluetuating pressures on the rmodel flidew, Three cocalar L)
were loeated inside the plider canony %o mensure model vivrad!

durlng the test progrom.

(e {

3

Two gonerzl model eoniigurabions were tsed throu

: 1. Clider with tymzision (Soo Fimtrs 240el), |

2. Clider wiinoul Sroasibies (824 Ploure 2,062),

1 TLrres 2.0w3 end 2,01 oo Lhn flidne €007, vingy fn oo s
; at an carly stese of crn"'b"Uc"oicn.' Fogbured in these fimmas s
o8 probey used in the pecwsiis mAncunaront grEtenm,

SOE PUEANES - 2

Datatl looailons of a1l -Midew pusssivo tmensduecws vsod e
the wind Swmel Jrosran are siewn ‘g Tigws 2,05,

US.4071.[ 000 (wae BAC 1544.L-RY) [ NO
: EOENEG A
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FIGURE 2.0-2.

BAC 1346 F-R3

t NO. D2.-80113

BOEING N

! PAGE 4



BAC 1346 F-R3

e/



GURE

!
)

=
-

[ w
o
ra a.
o |
|
av |
o
2
W
9|
|

540



ity o el .

~ T R gt i
a4 ,"‘_...:v: A
5" -
L J
-
L i k'3 4
r.- - -
— i, 71 e
IR ——
. E ¥ i
PP -
| o " ' ' : AD3%6 P- |
Av [.—_ TRE _ [-06 paTH MOCEL CONFIGURATIEN sw? 134 J Y
E e AD-366 P-1 ;

D2-8071®

4

-

$9 4011 0009 (WAS BAC 500 7)

+
o



d
{
—__—y

il
i

V5 Y7

. 10 3hi =~ iLA-TLE, 118 -

. \\— EIN AND FIN REWORK .

1.6 Fab=- 1LY
=—— ' $.0 366-49

| $0.366-1%0
i : FLUSH MOUNTED TRANSDUCER _

SAUIE ORFICE RUMBER. : 5
| L‘ ‘:‘-‘:u ' : > TRANSDUCERS 'S8, Yo

A vean o

APngoe

t _ - | MEASURED AT THE MoK BASE LING
1 A, - T X “. Fa ny t"' 2 e tte

t

\

t

’ ; s ‘ L USRD GNLY ~ON -G LI0e
| ‘ ‘.’AK&‘“ St ; D° Cd |",ﬁ’4",’

*r




EIN AND FIN REWORK |

3.0 366-4A3
' 5.0.366-1%0
- .

|

ANSDUCBRS 'S8, \pf,

B0 GNLY~ON GLI0e

E».

l{‘.‘?.'/‘&,i,‘:x"mu'w,ﬁ, 1 1 : 4

! bs L

3

g

* | -

P AD-36G P-|
DYNA - SORR GLIDER MCDEL
l'. 066 SCALE

f 3 WING AREA * 1. S11-%G FT.
WING SPAN = 14.TT78-IA.

REF. ASSY. DWG. 25-313\9
.,

FMNSITION SELTION AT
8.0 Bew-126

FIGURE 2.0-5
D2-80723-




PIRGES

— e

e .S b s o i T

i~
/3yﬁf

3.0
341

3elel

‘chamber which couples the transducers to an acoustic pressur

INSTRUMENTATION

ACOUSTIC INSTRUMENTATICN

The Statham PA208-TC absolute pressae transducer was used %o man
fluctuating pressures cn the model glider during the wind tunnel

test program, These gauges arc ratzd to opercie over a oregsure

range of 0 to 15 psi. The transducer eubpub is quite low and re-
quires two voltage amplifiers to drive the Ampex R 1100 tanc re-
corder. Typical full scale outpub voltages (open circuit) ransed
from 27-69 millivolts.

The transducer measurement systems were capable of measuring nreoc-
sures from DC to 5000 cps and obtaining space correlation betwocn
pairs of transducers. The transducers were calidrated staticnlly
and dynamically and the phace relationship between their outnul
voltages was measured.

Calibration

Static calibrations were prerforred on the gavges by exnesing the
transducer diazphram to pressures varying from 0.1 to 30 vcia. The
Statham gauges were balanced to give zero de outout at nornal
atmospheric pressure (15 psia)s The instrurmentation vsed for

this calibration is shoim in bleck wiagram form in Figure 3.1-l.
This calibration was performed to allow the static pressures on
the model to be recorded accurately.

Dynamic calibrations were verformed on the transducers by utilizing
a single frequency pressure counler calibration technicue. Ti
essential items of the calibrater consists of: (1) a wedse

Q3
o i

J
ra E

apnd

JOUTCCy

£2
wnn 0o
I

(2) a monitor microphone (Altec Tvpe 21BR180) which serves
secondary standard and monitors the cavity pressure ficld, (3) a
University ID LO acoustic driving urit, and (k) a Statham transducer
(probe attached for wing and-fin locations) to be calibrated. The
sound field produced in the pressure coupler (1LO éh) is maintained
uniform from 4O to above 5000 cps with a compressor control circuilts

A block diagram of the dynamic calitration system is ghown in
Figure 3.1-2. The dyneauic calibrations were performed with the
transducers mounted either with their diephrams flusn or wilh thelr
respective probes mounted {lush with the wedge coupler cavity woll.
Fipures 3.1-3 and 3.1-L illustrates the various types of probes arnd
their component parts. '

The phase relationship of ths transcucers was measured by using
acoustic calibration coupler, two transducers, their power supplic
amplifiefs, tape recorder, oscilloscope and a phase-shifter. T
twe gaugas were mounted in the coupler at opposite sides, ond ox-
posed to phe coupler sound field. The output voltages of vhe
Statham ghuges were passed througn their repsective amplificrs an
recorded on the FR-1100, tape recorder. For the playback of i

T

jaN

oese

U3.4071-{000 {was BAC 1545-L-R3) : ‘ NO. D?-P»O'le
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signals, one transducer (the reference) is fed directly into one
axcis of the oscilloscore, the other passes through the v%auc- hifter
«  eand then to %he other axis of the oseilloscope. With both sisnals
being fed into differcnt axes of the oscillogcopc, a Lissajous
figure will be produced, Tne phaseeshifter is adjusted until the
Lissajous figure indicated zero denree phagse shift bevireon the two
signals. The phase mgle is then road direetly from the phasce
shifter. A block dLagram of this iastrumentation is shewn in
Feoure 301-5. Fipure 3.1-6 shows two transducer systems =rith nrebes
being phase matched vnllc installed in the wedge pressure counler,

-st

Also calibrated prior o the testing program a portoile ficld
calibrator which produced a sound pressure. chcl of 15 éb 2% 200
cps when closely coupled to a glider transducer. The field enli-
brator was used to calibrate the glider model transducer mas rencrd
systems during the test program.

Preliminary calibrations and daba ovtained from vibration shole
tests indicated that the average transducer resonance oceurred ab
5600 cps and had very low darping (see Section 3.2). Therefore, a
low-pass filter was ﬂncorpo"atﬂd into the first ore-amplificr!s
output. Figure 3.1-7 shows a schematic of the pre-amplil

-J'

yailier end
flter circuit and the frequency response of both writs. The
dymaric calibrations and the phase checking were measvred tirough
this pre-amplifier and filter,

Static ecalibrations were performed on 15 of the PA 208 TC 15-350
gauges and on 2 of the PA 222 TC 15-350 gavges. The plotc of the
static calibrations are shevm in Firures 3.1-0 throush 3.1-25.

e - T

Dymamic end-to-end calibrations wers performed on all 17 gavges

| and their associated electronics ugad for the test. The resilis

| are plotted on Figures 3. 1-26 trovsh 3.1-b3. The rauges with probe
tubes had the characteristic pecks and valleys in thair resvonse

| curves, due to the acoustic resonances of the probes.

The results of the phase relationship measurements are tabulated in
Figures 3.1-LJ; and -b5, The phase shift was measured throush the
entire system from transducer throurh the tape recorder playback.

31,2  Testing ‘

~ .
The basic instrumentation used for cach track of ~2cerded acoustical
information is shown in block diagram form in Figure 3,1-l8. The 32
chamel oscillograph showm in TFigure 3.1-L6 was calibrated to provide
a "quick look" at the acoustic data taken during the test prosjram.
In adstaon, the oscillogranhic data was used to select the tumel
test conditions for detail study. Acoustlc pressure calibrations
were pefformed on the model glider “ransducers just prior to, during,
and after the wind tunnel test programs by ubtilizing the porteble
) field calibrators These field cd ibrations served to determine data
channel pensitivity changes and as a recorded calibration tone for
data reduction. Figwe 3.1-L7 illustrates how the field calibrotor
wag used on the wind tunnel model configuration.

U34071.{000 (was BAC 1548.L.R3)
< . oy | N D003 >
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™ 3.1.3 Data Reduction

i -~ ' The data reduction was performed by using 1/3 octave bend filters

i and plotting the data on a BX graphie level recorder. Tiure

i 3.1-18 i3 2 block diagram of the data reduction system. The data

1 reduction was performed in the following manner. First, (he coli-

bration signal (145 db at 200 cps) recorded on tape during the ook

! program was used to esteblish a reference sound pressure level on

i tha B & K graphic recoeré. Then the recorded tape dava wag [ilierad
and a permanent record was obtained on the B & X graphic level rew
corder. These levels were tabuwlated and system frequency resnonse
correction were applied to give corrccted sound pressure levels.
The sygtem corrections zpplied includes the transducer, its nrobe

. tube if used, the first pre-amp and low pass filter, and the tans
recorder pre-amplifier. The tade recorder and playpack system nave
no corrections over this frequency rangc.

AN e B

The space correlation coefficients, (R), were obtained by usinz fhe
o L 3 . ’ ’ .

sum and difference arplifier method. A block diagram of tihe metiod

is showm in Figure 3.1-L9.

ey

U3-4071.) 000 (was BAC 1845.L.R3) 2.8
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STATHAM TRANSDUCER AND TYPlCAL PROBE

FIGURE 3.4-4
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3.2 VIBRATION INSTRUMENTATION

The vibration respomse of low sensitivity acoustic transducers can
resvlt in spuriovs data. That is, tne signal generated Ly the irans-
ducer duc to the model glider vibratory notion could be on the order
of or greater than the signal generated by fluctuating pressures.
Therefore, a test was periormed at a Boeing vibration loboratory to
determine the vibratior sensitivity of the test prozram Statham
transducers. The results of tie transducer vidration test are showm
in Mguwre 3.2-1.

In order to provide model rlider vibration data during tie tost
program, three accelerorcters were mownted witaln the glider
canopy to measurc vibration in mtually cerpendicular directions,

. The instrumentabion system used to measwre glider vibraticn is
shown in Figure 3.2-2.
Based on these data, a large part of the M"acoustic datal wns »njccted
23 invalid since the expecied transducer output due to viimation
alone was less than 10 cb below the observed outoub due o ccro-
dynzmic noise.
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1.0
h.l

.2

le3

L.5
LSl

TRANSONTC VIND TUNNEL TXST

PURPOSE

The purpose of this test was to measure the memitude, Trequency
spectrum, and space correlation of fluctvating cerodynanic preg-
S

ures on the glider in the tranconic speed resime due o

(a) Fluctuating base pressures
(b) Fluctuating wake pressires

(¢) Fluctuating cavity rrescures

(d) Scparated flow

v

(e) Fluctuating shock waves
TeST FACITITY

The test vas eonducted during the period of 18 April 1962 tiroush

19 April 1962 in the Deeing Transonic Mind Tunnel Facility ot Seabtle,
YJaghington.

VMODEL (ONTIGIRATION .

The model glider wind tunnel configuration draving is snovm
Figwe L.3-1.

e]

-h

h

The transonic tess procedure was verformed in the following maner:

(a) The model tect confimration was set at the apprepriate arle

of attack, elevon ceflection, and rudder deflection as srocilied
<, “he test plan (Figure L.5-1).

(b) Fext, the tumel test condition at the appropriate lacn mumder
was initiated.

(¢) Wnen stable conditions existed in the tunnel test section, 10
3 areters vere

secconds of acoustic, vitration, and iunnel test poror
recorded.

(d¢) The procedure was repeated for 211 conditions specified in The
test plan. '

Firure lLie5-1 summarizes the Moch nurboers, cleven deflections, ard

F c
wucder defleciions specified during the transonic test ororran.
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P

L.5.1

;.5.3

L.S.L

(Consinued)

‘Tigure L.S-2 chows nordnel dymamic pressive, total pressure, total

terperature, tvub sectien sbatic pressure, and Roymolds nwwer/It
at cach Mach number tosted,

Aeovatic Test Prgulis « Seund Pressure Tevels [:)

1tg dn 1/3 cctave tand sovnd rressure levels
from the t ansenic wird tunnel test 1 ro:rc" are voovlaind in Moures
}1.5=3 through L.5-3 ~ resulits r“cccx ted reprecent il acountic

daba measwred on tne model glider i
(] n

;37

. ; "
der in the Lran" nie wind burmel sehish )
L

an overall equal W cr greater then 15 @b, Overall souwng HvencUre
levels indicated in the test resvlts swere comouled from iie covirehing
1/3 octars ovd gound levels. Too RS prescuwre coefficient (5. ¢
RS Fluctasing Pressure/Dynamic Fress “c) is also tabulotcd Jor’rreh

" .

test condition. One-tnird octave o"“d cound Jevels with lires drom
shrough them or omitted are suspect duc to tae vibrehlon res~ence of

1)
the Statham transducers (Sce Section 5.5.2 for a Jurtiny dinsuosion
on the vibration response of Stetiam transducers in coriwvalony cound

levels)e

Invelopes of waxﬁvcﬂ ‘/3 oc-avc band zovad levals ohosriad in differ-
. " X SO 1 -~

ent arcas of ; Pl D=20 and =37

- b dooyerm Tneaw)

Fimure l1.5-3 m 1/3 achrve hand

sound lcw

] r . O DU Qe = P XN :,
Aeovgtic Test Peoilio - Shace Corralation Ooellicients

Snace correlabiom coofficionts of r’lfcr transclesrs pairs are shoum
plotted in Figures L.5-30 through L.5-50. (aly o 1irdsod nurber of
tost voints md test conditions were chosen for measurement of space
correlation,

Vibration Test Resulis

Figurcs L.S~59 throuvgh 1,067 show envelopes of model plider vibra-
tion data reasured dwring the tronsenle vind sunnel best program.

-~

Tha aerodyramic noisc prCSShrCa are reperted in ternms of sownd Ievels
&

on the logorithmic db scalz. This form s more dircetly veonvle by
the acdustical engincer and provices vastly improved dotall at low
noilse levels over a Linesr scalc cf mressixrcso.
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Fach Dynamic Test
Tumbey Prescure Scction To%al Reynolds
(nst) Stavlc Temneratvre Kurisen /7S
o Presaire (°T) % 10°
, (nsia)

0.5 315 178C 106 2.86
0.6 118 1660 117 3.1
0.7 . 523 1530 123 313
0.0 620 1350 120 3.76
10,85 667 1310 122 3.05
0.9 709 12h0 126 3.91
0.95 746 1180 133 3.92
1.0 7682 1110 137 3,95 |

LL 839 982 7 3450

TRANSONIC W/ T TEST SECTICY TARAVETERS
(Nomir.al Valves)
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SUPERSONIC YIND TUMNEL 1BST

PURPOSE

The purpose of this tesh was ¢o reagwe the magnitude, frequeney
sncctrum, and space correletion of Llvetuating meyodynamie pressure
on the glider 9n the emueraonie speed regime due tot

{2} Fluctuating base pressures

() Fluctvating cavity pressures

{6) Scporated flow

TeST FACIIITY

The tosh vas condugted during the pertod of 22 March 1962 throwh
23 Yorch 1962 &n ths Bocing Supersonis Wind Tunnel Facility at Seattle,
tashington.

MODEL CONFICGURATION

g‘ne rode) pldder wind tunncl configwration drawing is shom in Firmupe
'3.1' . *

TEST PROCEDIRE

' The test procedure in the supersonic wind tummel was conducted in

the following nanner:

(2) The model configuration was set at the appropriate elevon end
rudder deflection with the gllider at zero angle of attack,

(b} Tunnel test conditibns were initlated at the appropriate Mach
number and angle of attack.

(¢) The acoustic vibratlon and tunnel parameters were recorded when
the tunnel test section reached a stable conditlon (2 seconds
afte~ starting shoclt passed through test section)s

TEST RESULTS

Tunnel Test Conditions

Tabulated Mach nurbers, elevon deflections, and rudder deflections
spocified for the supersonic wind tunnel test program are shown in
Fipure 5.5-1. Figure 5,5-2 shows momdnal dynamic pressure, total
pressure, total temperature, test section statie pressure, and
Reynolds number/Tt at each Magh nurber testeds

14071.]000 fwar BAC 1546-L.R3)

EHEI/\V@' NO. D2-80713
] PAGE 135
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Acoustic Tesh Results - Sound Pressure Levels

The acoustie data taken during the supersonic wind tumel portion of

the test program are considered to bz invalid due to the vibration
response of the Statham pressure trarsducers. An explaonaticn of thne
basis of this judgment and how the data can be used is given in the
following paragrapiise

Given the vibration and acoustic sensitivities and vibration environment
of the Stathan transducer, the transducer outpub response due to vibra-
tion cm be calculated in equivalent sound pressure levels. The
equation 43 defined ast

P2 (1/3 octave band sound Tressure)
(.0002 ubar)?

1/3 Octave Band level = 10 log

® 10 Jog 2, 10 log "~\2 + 10 Jog AL + 10 dog APSD # Xk
v a

vhess

10 leg 7\3 ®» Vibration sensitivity of Statham Transducer 4n
db ras L millivolt/s (Figure 3.2-1) + systen
corrections (74 db ¢ relative response given
in nge 301"7.‘

30 log 1\% « Acoustle sensltivity of Statham Transduces
dncludlng systen corrections in db res 1 volt/
bar (Figures 3.1-27 throvgh 3.1-LL)

10 log Af * /3 cctavs band width corpection in db

10 lop APSD = Averags accelerailon power spectral density for
the speclfic 1/3 octave band in db res 1g=/cps
(FLoures bo5-U8 through 1,556 for transonie
wind twnnel tests or Figures 5.5-10 through
5,5-16 for supersonic wind tunnel tests)

The ealculated equivalens sound levels were then compared to the sovad
prossura levels determined by the acoustle data reduction systen
(Firwe 3.1+49%s The corparison showed that the data measured by the
clider preasure transducers ln the gupersonie wind tumel was probably
due intirely to the vibratlien response of the transducers.

Toures 5,53 thyough $.5-9 rive envelopes of data measured by tac
model glider transducers in Lhe supersonic wind tunnel test program.
Altiough these data sye invalid, ther serve to indicate an upper
Yound t8 the acredymamie stoisa levels on the model X~20 glider in
the supersenie speed pegline, :

U3-4071.1 008 {was BAC 1546-L-R3)
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e

:5.5'.3 Acoustic Test Results - Space Correletion Coefficlents "

Space correlation coefficients obtained are considered to be invalid
for reasons given in Section 5.5.2.

5.5.4 Vibration Test Results

Figures 5.5-12 through 5.5-16 shows envelopes of model glider vibration
data measured during the supersonic wind tunnel test program.

U3-4071.| 000 (was BAC 1544.L-R3)
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/_ STING SUPPORT«STRUT

SN |

o

TUNNEL _CONFIGLRATION

SPHERES:
T™WO SPHERES WiTH FLOW TUBE. I

VALUES ¢
t. BUTTERFLY VALVE WITH ALUMINUM SERL FOR MIN. GAF
2. PLOG VALKE WITH RURBER SEAL.

SETTUNG CHAMBER:

o SETTUING CHAMBER WITH ‘'l4 PERFORATED PLATE, Sl
SPRING VIOUNTED 14 MESH SCREENS, DEFLECTOR
BRACKETS, AND GLUTER OEFLECTOR PLATES.

2. TUNKNEL TCTAL PRESSURE MEASURED BY PITOY
PROBE AND ABSOLUTE PRESSURE TRANSOUCER
WOCATED AT TUN. STA. 483,

3. TUNREL TOTAL TEMPERATURE MEASURED 8Y A
THERMOCOUPLE LOCATED IT TUNNEL STR. 4NE.

NOZZLE:*

SEMI-FLEXIBLE ONE 'NCH STEEL PLATE WITH MACH
RWUMBERS SET 8Y FORMING THE PLATE TO
CAUBRRATED CONTOUWS.

TEST SECTIONS
4’z 4’ YEIT SECTON,

MODEL MOUNTING & | .
MODEL WAS MOUNTED To THE 366:-1T0 SRut
WHICH WAS ATTACHED TOTHE 36&-121 STNG~
THEN TO THE A-| ADAPTER —THEN THE MAIN
STNG SUPPORT STRUT.

STRUT: ! e
STRRDARD FITRUT - sTiNG SUPPORT. ° e

DIFFUSER: :
CONSTRNT ARER SUPERIONIC DIFFUSER

EXHRUST TOWER: | ;
EXHALIT TOWER WITH VERTICAL & MESH SCRSENS,

FIKEE 5,3-1
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SUPERSOIIC TUNYEL OPERATION
(Nominal Values)

Mach Dynamic Total Total Test Reymolds
Humber  Pressure Pres ?ure Tempsrature Section Humbcg/ ft
(ps£) psia (°R) Static Presswe  x 10
1.5 1200 19.7 510 5.3 6.5
2.0 1400 27 510 . 3.5 7.5
2.5 1500 Lo 510 2.4 8.8
3.0 1500 60 510 1.6L 10
3.5 L350 90 515 1.17 1.8
Tigure 5.8-2
i aaemwe | o003

i lPAGE 1140

?




X9i

HE

GNOD3S HIAL TIN2AD N AININDFUL u3IN3

af

e remraT

e

1 auy °€ ‘2 ‘T *0:il SHOLLVOOT d¥AONASHVUL HAGTID THUOH

SISHL I/KM DIN0SYIINS = STUHAFT FTUISSTUL UNAOS INIIVAINOH

[ aouh

e

114 4

21

T ASHNOISTY NOIIVHITIA HEDNASHVYEL Jd0 SHJOTIANAL

D GRYVY 3AV1ID0 QiiHL-AR0

- AR A A

B

~
-
TIYHIAOD

%zt F I Wl L | ot ¥ omr oot ot os sz L (R ] te s
el Wi wEL L [t cIE 2y [ == [/ cZ (=] 13 M4 (A8
= : = -1 1 i -+ = - y 8 .
C X i "] - ..T * - . - T -
- i e [ - = . - il - e E . ot ol -
[~ - T s - & = - F M T »
- o 7 ,nﬁ 1 .
. 2 : . —_—
- nw.n - mww o4 -
- o E L -1 - 3
ANE: S REANEREE
. i P A i it o i
- i- + 1 s -
F xR e S O N
-l pe sl I gl (g et -
B | SR ENNERRE
i JES Wied il ) i |- L o S N
- . i N i _ = €I T B =
“ - o o 1l | i i : : o < I ol = .
- Eis B - vl | . = . = - = I = I iy =
] = . - -
= e e I | .} i = : - = 5 - : F = ]
T P “ o . A G ) T . | W I = L B I = L B e eS| k! o WL "
= e ot w i E :f m _ M - i . =i 7
RO I o & - i L LEL S : : 7 1 = R I Tt =t I = B
R g I __ S _ _ = | . b N e o .
S M R o s o W SR BT N O e O I = NN S I L . N R JOOR s il O
SR LR e BIE B S = = £ b | I =R
i — M -1 ! Il“l‘ * # " .— — I—I | 4 _ ' — r.n‘ - i m -
. m s nll S e il A B, 28 B _ | 1oL | _ ly = 1 - | : . B b
P g : - i ] = = T : il o ; i ) L
= O e 4 = et I . _ I =} [ # _ L it O S T B
RIR = A o I O | | | | AEERE . IR S AN
IR DU (U JOY S S B il IR L5 st AR VN i S S s | L ST e [ e o= Y IO AUV UU S SO

O

A T TR L B B

s o

”
;\-

L1o2ND

H

FIGURE 5,

o2

105 ONYE 2AYLI0 Qul

.
!

J¥d OM

-

Ot

o

Ost

0070 2 Hd M 13AFT AHNSS

DO
A

ON

»
f Y

.,,;.n“

Y

3
d

j

4vd0

Latpmrm b 1o st s

Y
v

"
mepeope O D2-80TL3

-
Har




R

A8

-

vy e e T e kT L

Q9 °*Oil SHOLLVOOT ¥udNOISHVUL ¥ 170 THJONH .
SISAL I/M OIHOSEIANS = STIATT TAUnSSTUI AHNOS INATVALOLI
NI FSNOISTY NOIILVUETA ¥IONASKVAL A0 SHJOTHANY

ONG2ES 34 SA710.0 N ADMANDIEE ¥3 113D akve 2AVLID0 GAIHL-3NO

g ==lel | L L 141 L4 s le 21

e W T

A~

TIVHIAO

Ot

(e B A AR

.4+ !

1

[
i il
t et i e
-
v-.
x
-
{5 1
N (-
- I
o Y
no -
i '
o g |
T .
o -
1
B L
Q '
Lo

1]
he ! !
B

omnre bart

1

o

Ly
e

H

+H7’H't‘ ("

|

SF i o

|

e
HTt NEW WIE = | ooa nar o Lt | & sz 4 £9 Tt LM
01 i g - 1A [ ] £ avi iE o (114 ot S Sz [ARY

- - T ] e -+ = J T = y - - .
- e . S = = - - 1 . . % 1 + -
2 e 4 # i it - ¥ i 3° o ]
A = - 1 - - = o : - - - - - - = -
- ol + 4 -+ B 1 = ﬁ - + =
. = P - + + 1= - - T . ] - .

= THES 2=l s ES = MINE NN E -+ =N 15 -+ 1
oy i P = : : I- 3 NP i, - i -

o ~ J-1 1FE| i i | | P “ . ol &4 Ar iy 1 b
: He | I B W I = 4 o T - S I

7 2 N | { _ bl . o i 4

i . i "

e L
Y PR pT T

¥

.

o2t

NO

-
-
+

N2 3AYLI0 QUL

o
3

¥l GNOD

o

P

FIGIRE 5.5-4

- -

‘ -~.. .
” BREZREARERRESN
ERRE R o o I e
e I E o e e N = o I A O e S 2
- e by N O I [ -~
" T T O 7 O 5 S TR N T T ol U Gl N s Sl B =
| REXREIREIREIRERRETRE -
b o T LS T U I A i i
3 el T e e s Bl I e it e == 1 Obl = i
| - S RES R R E R R E YR E R
_ _ i _ . 0= JiE wr 4 + z T~
_ e _ = I o e oo a3 =+ 3 =
_ T ! -1- — hsy 1 . - 1 -+ -+ -4 -4~ L.m: -1 -
b b | ™ ] o =11 [l 3= = = " . - =
- [ L S e et e e | . | 5 ) et T Cl‘ﬁ,i i om— L
i | i ™ | 1 m I 1 : | m o7 o Ty I i i I -y
. _ S . : 1 . =+ . b oan Mu i - 1 :
w _ i " K ] f _ " T - - _ O.I T i “ H,nnv ._ 3 I\uw' -1 . H
B : SPlEL R LR E
| ¥ 1 = . .TI [ U . A LN —$- - .
| i _ | A = | | . o L - e - ~ <7
‘ a i S e O O S Sl O s
1 il = W T e e 1|W B I B B
| L} 52 4 I R = o I 3
I bl s : A0 R 3 a0
: t : = = 1 gl T S il T ol S (il B = = W
* b S L “ TS T S T o I & S - 3 = ,”
N = L e ol 2k o & ot g S S N LI W vl S IR R S N =

\.m,f

D2-80713

; PAGE 12

O
-
Pt
ﬁ.m
g
Fdad
<
ey
[
h-a4

APy [
SOV L
et

Srad




L "ol BROTIVOOT wEOOSHVIL EEITIO AU
L1631 4/1 DTNCCMANg = SEALI MINSShE Aines LIEIVALINDE
NI ESHOSSTH MOTLVEGIA WIDNUSHVEL 4O SHJUTIANN
AK0D3S H2d S04 WL A0 NI QIVE FAVLDD QHIHLI-ER0D

» > ¥ % - 5 " ¥ z
3

AMYMIA0

" € g1 :
: & T L 74 £l L T ) . 2
. 1oy el = wr [ | . . -
net = S y £ b I | _ [=a ) £l 0 o4 e 54 | L
01 %S b . ._| ra : + 4 "
- . = i mw . +- - -m wm I T - +
- a- - il o - Lw e - -h - . = T
- T 1 4 5 4 S : : : gs I -
TR : i N “
}- -4~ - —f= r} — | u N a | -1~ :Lru | i
- L1, j = 1 _ _ 3= o
- M , 2 L = - .
- - ]

v
1,
II
i
b
et

B s i
™1
1
-I— .
|
L
{
1
-

RN
|
i
H’l'iLl._LL.LLJ'J,LLLL'.J..LUJJJllll'HL!H«‘HHHLL

| o o
A i - d_ _ e = N I e
-i- . ! oo T
AR - SRS S A o R =
L !mm m »J..... [ “... i i i 1 B 3 *
: i R /1 5 -
INEARE ANEARERTE IMEZNE §
BER R + = T - + 1

ARESREAR £ EVIELLE I EL
- E 2 = 5 + £ 1 |* T
= + E _ 1 ER |\wl _-..,.:.w.u. B s L DS s QT
: = .ﬂ.l i Tl E | Ly
- ESREARE R | - . ZE N (B E 11 RS

bl FEbEL A R £ SREIRERRESRERNE:
ﬁl -5 - i o - M - ‘ - 3k v
- EE £ ) Lk | ¥ FERESNEREE: R T
. B e e ik A5 Tl e o T e g S VO s IR TR T A
T i < I - _ R S B R B

= T 2T d ! L, { -} § = I T _ i T2 - o -

- T 4 [ =¥ 4 4 | ] =& _ - b - L8 - Lo -
SRR B S i e [ el = 5 o I S T = O R

S M 230 uﬁu A | ._" . i | =) _F | _ i ] | -r | r _ + | |_t;Wlh;u-z..w. R

_ « .Llf'l. .o .—r! R RN S @ Ll = il b — e T . S W SR T ——tee

t

_FIGURE 5.5-5
MO D2 _8071 3

I

s

GNYE JAVLD0 4

aNAQS

o

<y
2l

ANes T,

Hﬁﬂw

VERHOI

"

=N,

(070

e

bs

-

%

SASL!

3

S A A O e b o

o ey ue

e
e

! PAGE 1)_&3

|
!

g
e

-
g ¥4

ARl
e i




~oasw o o s

i PRI e 0 TS e N A AP AT O TR Bt £ U ST T N S . A S BT A @ A B I AT AT T T AR, DB W I e B i

g "ol NOIIVOO] MSOOCSVED HAITTO THA0
SIS L/ DINGEHAANS = FIEART dHNGEEE (NGCS IiiTIVATNDA -
HI $3.0J8EH JOTLVENTA HEo0aSivEs 20 STA0IIANT

QNOD3S ¥3d §3T5AD KL ASNILOAY ! UALNDD 4100 GHIHL-IND

LTE
_._-.

W £

2 L

2
.
F.]
s

L 18 st

o
o~
TIWHEAD

R T P P O At

0 auiKL-3NO
FIGURE 5.5-6

N\

L | e

It HET AT W s B e M il | F it ? e« £9 Te 1 ]
301 *S 1, »LE e ZIE avi ] | [a24 0¢ S ¢z FA -
- " S e e e e S——r T T = o - i S Ty - - ToNn =
- E 2 = : . X I _ = o I e b 3 -+ - 5
- 0 -+ i + _ 1 ; | - &= S e 4 i S O @
- o, i 1 : _ " s 1 1T 1 s A 40y =
” l.vH - | = 5 [ -_ ﬂ F. - 1 w Vﬁ... + i Lw 3 <
" T ol R [ i, [ P o ‘ = ! i { i S B S VO . - 1 o2 .
- N v = i B DA S et Sy e n gy - <
I = =N | || _ | P i o L = S T O O e = i ~ N 2
- -4 1 AT O A . . __ e R Z
——— — ¥ | ] .- ) t -~} - y - fww]

- i 1 I=F | des ) 5 . -+ - 1 A - W 7
ARERREAR R SEERRESNEINESRESNE 3
ol i G R i s, bbb M 13 i T i i S N s SO0 WU Wi BN (PSR =
ERE: = e e e S N S I S T e S IR B AU
S A e i - i = | i F e o i S T P s
- o el s | 47 ik 4- 0 1 + Fodel A 1 &

’ I : — oS = n 0N LR -4 ) O -4
SREREE: _ RERREIRESRESRERRESNERRE -
- - ne { | J n 1 3 B T Rw ” Y
e . { = ; e s o T e o B et Bt g e - jou
- -1- T . . e | - - -+ - = - ¢ -1 - r
s n 72l p : 2 | -k + -1 5 - % - i~
- ok Sl B _ 1 _ # | Py g S et F 5 E i = ==
- -3 LI ] i - - P S - -3- —i ! S
BREARES R bl # | _ | 1 5 - - )8 4 & = ©
A ] I - | . A T S - 4 = 1 l _ | 3 =
TR I S | EREENNE: A e fede lOS1 T
- Py . P S | - - - - —-—— - d— —d -— - -
= : Az i I iz I Z M« ,W = yoo:
SARERRE S NS S SR R R I G A e = B I O e S I I SR I
2 imES B 3 | | R I S A = T o ot " 7 .
- i ol = S i TG i S ! E 3 1 - - - P
S I = | 0 5 (08 et T | RERE EE IR J- = E &
TR g g i [ I I S I SR O A O B = 2 a e I
SRESRE RIS BRI IR E LR RE SR SRR
B AR | ] _ -#y * S0 T I S IO T S i S S A e o I A o
SR O B S 2BE T = I S S T S N SO A U = N = o I O O
oI T S W Wi o S S | T o B B - [ [T NS T N ) U Wi O o S U O SR ot MU S S S 5

S o N e S s s o Ao e W) G -

B Y =

e
p

A R AN S

t v p2-80T713

I —
| et 1l




L

r«o. et 00T O N

OT €6 °0il SNOTILVOOT uEORASANVYL ¥IATIO TICOH
: SISHEI I/M OINCSHIAINS — STIAFI HINSSIHL qHAOS IHIIVATNOL
. NI FSHOISHTY NOTIIVUGIA WAONCAS:VHL J0 SUJOTIANH _.x..h
b
GNODIS ¥34 $TTIDAD N ADHINOZE S 3 LNZD ONYVY IAVAIDO QuIHA-ZNG o m!ﬁ
- A
51 %8 ¥ i ot &5 T 721 3 £ Vi 8 ¥ 2 t 5 o
%zt HE9 P wi | et or [ vt 5 it el €9 Te 71 3 «
Xet HE H LT oy 14 ti =1 o : ]| s 194 2Ly i .uH
B —~4- 4. = T " i I [ == 1| =1 TT-5T 1+ 3 T O e
- = o + _ : : " = i + __|._ + 1 B I i o
S ENIELIE RN E VRV L EL: S
- ac , 2= | - - -+ i ¥ - 3 bt " =
L o - 1| | ¥ F_ . + b - o sl B S
e T T T T T TE T TR TR T T TS TET13 P &
-1 b P . I o B b= | == | | -4 it ol R &
A S S e S T <Y (S i A R e = o e _ + | | == 4 oo P
H 1 } ) w ¥ . JW | B [
ﬁ. & T SR B B A il | d [ 1 |- | [ - T T .
. b 1 [ + - ¥ i 1 1 iy b . —t . . i -~
. S T R B [ | o) | | | & i Lma s 5
.«olul.l.lnlq..l.. ] .l"l .. o | i |_| g ~ 1 5 | i |..|| .l;,l i < i~ - i £
N S R ot N I AR S I A R I I o B
T B A TSR R I N O AT T A S A O O O O i
o N o o i A H [ =
S A O AT S T U o N (O I A S R B S R ER AR e
S S S ST S S SRR e S B S B N ‘
Poot- - 4- - |} - Zo PO+ !
[ ,w..u..-.“; Ao | ! r I | | o o AR TG N R s sl AN M B -
i TR [ ot T o A e et ot L It B e M P R = i
N N _ ‘- 5 - g =S ERES o e A R B i
b ” 1 " [ _ -+ .m Iz I i - f
- Loy ! ! i I I S I sl B s s
S S & | | 1= r _ |1 ! 3 b = b —
SN LR T .Y | A S S O 2 O e O S s A~
S = A A s i I _ [ 1 I3 e ! s ol B S A g = S = v
S = S m o N J | | F I = | |49 It S T Rt n 4 1
i P E B o o A | _ ! Foi-t = i R B e ST w =
v I e || [ | : { i =N poa b =
An s g HTNy = | _ 1 | S T A O B A N B
T e AT = = » = iR D oy i
a . B _ _ ol B = | k" o
-3 5 o . il v i | | i | . ' i = ; N ! w..w
SR A RESRE A | (o |
4 IE SV Bor S (R R I <
Lk S L s ol R 3 . ' B W R - -

i
‘..
%
§
!
i

FIGURE 5, 5-7

$

e | 1O, D2-807L3

¥}

o

b omaen

e

R

s et

o e A T

o ®

R ) A

RMPASE 1)45

R
G S
plole s

e

pik?
4]

Z
Ll




1

e ~t A S P TS Y L T T B SR S s o DS G AR WA o - < T e

2T ‘TT °Oil SiOILIVCOT BIdNASHVUL ¥IdIID TEAO:
ISAL I/M OINOSEEINS — STIAYL SUNSSEBE ANN0S LNTTIVAINOA

NI 9S:H0dSay NOILVEIIA WIONASHNVUL A0 SEJOTEAM

iHL-EHO

. FIGURE 5,5-8

GHOD3S d=d STT3AD R JONINGIYL HALKID QRYE H5AVIS0 QuiHL-3H0

3

3 e 2 A o]
nmaaprs | 1O D2=80T13

LB

o A £ T e

o} “wu

A A

avi " a* at et &% (Y 311 gt &ie 51 ¢ r z 1 5 -
wzl HE™9 ¥IE 5l (% Dy - Bl i LT Z1 £ A 91 b4 D
FEH 1 & E Lo arw eic &7l e o o o1 S T AU >

- = = = o o 1T T—T—=L - -~ . T L‘Ou e
ﬂ . . — EE m E - B !” i o L — “ m
= ey 78 = = z = T . ot oy . o ] v
o = 2 : T i ke = e ¥ - i - . Z

- ey h o 3 . a- 3 ~

— wn

= & 1 - O -

__ ] W i - m e

: TlE 3 zZ
__ ..w.. | - - : =
SR ESEERRER i

i 5 Sy R e oy ey R S 4 S P
LI B R R R i Ea 2
" -4 ) o i1 55
. AR o O I B I 7
. R -
—F—1 | R i i i T3
| f e et et b nat S Rt -1 of =z
o I - . i

i r I - -

: EOR IR o I =
- \ | R i mw . g
H I I 4 : S S =

T i . 1 i - 1 QSN >
- : b v _ . _ : - . -t - R
m " - m * e . L 1 3 o o . .
m,. i { - i | 3 “ it 1 _ ._ i - _ . 1 le H .Mwu o .H.M.l! — <
b =21} I1 W= O O b i d - t Vo - - _ - - i
- SEL LS ._ | N S I e A e | S T s o =
i ElIET o B o o e o o e e A C A B
i =1 3 m _ _ ! it = S A T e I S 5
b BESIEE A [ S B O 6 E IR = O T O N A O T = o B =
1 . | \ -h } 4 ' _. I = _ - b= LT i T i ! lw.l i 1 i b Pyl
i | o= 1 ] .— | 1 _ [ | T - B S S | H M“ jan
= o B L ' = 1 | 3 ' T S NS SO A S O oy &
P S e 08 IER DI e S Vi .| I S - M m gl M} i -
=3

3

X«G\

(o

AV

4

o’

S




P A B e AP

LT ‘99T *VoT aST VST °*Oi Sii0ILVOUI ¥EONASNVEL ¥IAIID TAAOW

SISEI I/M OLN0SuLING = STINET TAWISSTEL Linos LITIVAINGE

NI TESHOJSZY NOILLVYEIA ®WIDNASHVUL J0 .SEJOTEARA

GrOJ3S i $TTDAD NI ADNINDZHA HILNID GHVE FAVID0 duikiL=3ko

TITVHIAO

o g5 T4 Lv il LIt B 4 4

i AT L B A O B P

i]a
{

|

1
‘I

S b

!

trrti
e

[

™

R

LLLL

AL

|

L_L"ll"’i
Fobvprieny

0 PRI ]

T
i

¢

=5

'qu]‘.

!.V[n“

|+t

=

1

T T

EL Ly oo all | oF | 74 =i Ly [AR 91
BEF wif oFL i) cr Gl fil * S [AR}
—— - - II- - -Illl I-I T % e - - —— -
- 18 t > - 1=k i B + =
L - ] = _ T g . o - i 3
5 o : =+ -} - - i -+ -+ —+ -+ m
- -+ .- -+ . g | B E +- + -
g Sa ' i A ¥ ] i = — i .
_ i | i |_. | _ = _ : _ ._ _ i B 5

. | ] = ] . Pl i i - -
E 4- ﬂ _ “ _ | 1 - 7 - _. i - =
g i | + | - i . | - . .
W = ol I “ | HAiReRE 3 - 4 =
S e e e ] e 1 () (o TEY R 'Sy G it e S Ty B g W et
ARl | T | . SEARES LS RERRERRE
g [ | | . I LS S 1 =
S 4 B . =k i & =1 1= | |3 =l O e =
i i \ | _ .| > 17 = e -
I ) S O = s = ] S

¥ T ;

_ a

|

| |
e =L L |

TR T
S 1= VI I = : 1 o 3 - o - -
FANEINEIRE R REARE N INEANERRE
EEREERERRERNEEEE AN EINERARESRE
CANE RN EAREAREAN IREIREIRE
- +F | | + 1

L
!
i i
g

il
1

o

Ozt

ot

(=1}

FIGIRE 5,5-9

MO, D2-80713

&lud

Dt

-

CF%

PraE it

AN I

g

[y

P R,

GNT05 ONY

+
.
M

1de

Y

s 14

" p

sy,

AT

)
o

anMa

£

<

A

1]

Y
W

~y

[RRTIAN.

iy

vy

3
i

H

[ X}
Wi
_— o

o

I

el

1

bR




..w._um.«.- :?__m,_.mzmh— #Eumn—m YIM0d HOILYEIADIV
i a - w % ﬂr#
o . °

JEB LT R F K T IE@ LA ® £ 3 IEWES 4°¢F € z i

FIGURE
92-50713
PAGE

18

5. 5-10

- 10"

T i

II
1

==
=

—
S e e
=

HHH
1
I
il
|
|

DATE

_ =i
“ s
! e >
wl et o
e = e <
- | =i .._|r = S B e et |.J..._I||.HH MMMW WN
] o o | = — I i 5 (107 9 o e et i £ e = oL
1 - b ] Bt A b i T T 2 <\ Oo
- e e . “ - [N =
ol B T o et f b == e = ) CN._W
] —f--s g el et - | s L = <3z
[ -||.|.I- B 4 L2 B 2 | : e = [y hUJ A/b =) Wo
£l JEEIC oy Sy R s e e e b B RS W
5 E—==nE ! g = F == 1w Sdlccw
Y =" = ==t e e e = =7
.n e == 3 = EEEEIN S === ok o << =
i =§ ! B 4 Ems n T
- Fis T i — 41 -t =TT T <
: : — e ARSI
y = IR = sri o IS R o LS % 19
52 R M I - S e —— |w | Wﬁ\.\
: =23 YT — = 5
._ =t “ = e = i ey - T
. T <51 W ] i 1 S L = : =l qu
“l - - -0 S — F
3] - R [55 e 5 i T—" - = - - + IH e — M_
R i —
=== T vy T [] = L J
= i 3
i
[ =

=t SeEaEs
: ¥ : 1 = t I (=]
r } - - 1 I = -
m. 1 _- = Lz : . ——im 7]
5 Tro— =k T—— = >
LE e ] ZIz B == e
== == =} by il === - ar
= — 1 -1 Floom —
.I.m. ||||||| rar e i . fa— < l.. ||.|.I|.I“PI — “ L —=-=
1= ==} === el i i _ =t
- ey o A Laman L% = == =
- =g e o 1 _
b= - = T - e e I -
R
= £ r
S |
=
=
=

= 4700

1=

e e

CALC
CHECK
APPR
APPR

aa 13A37 . =

)\.
A
A m/o

Y LA
.
~ B i Hal
i
l.l:;- :-I. [}
-E:l'
|
il
wlil
I
H
||
Bl
I
=)
I
F.II
il
!
._| L 15,
I
_'i
o

N HOILIGNOD o 1S3t




..wmum\o_ .ALISNIQ TV¥193dS ¥I0d HOILYE3IT3IDOV

Y

0

v : < n
1

5o 511 .
D2-8071R
PAGE 1)49

\
2LG

6 i ™ & ¥ § : ] 689 S v ¢ r4 68L9 S ¥ € 2z 168 ¢ & 7 | B I:..nl
ESHESEELS S| e = EEEIE IS EESESESunE Tr— =] R
- = = o Lt e B = et b et g [
e =, sl ' s L ST Bl el = 5| | b — e )
TiT T e F. I e e L i b= & = Py
== = e of b M7 o T e Qe et ey SRR L . $
==HEas = =L == lm i I s s w3 L - e >
3= = Ry T Fr— 1 i fo =z
=t X —=—=}-1-1° 4 gt e —— " - =
- rr— = L4
f—=t Lo ol e i e e et mvm 28} o.
H L1 i1 = TN il T 11 | o =z
= o
5 : O = “u. - v o - . — 4 OT
o e e E 5 =R Og
e F L : an ] g = =i e | w2
e R T IERERIES
r—— ]
3 . o A = ES =2 <=
1 i =1 I o <IN | 1.
T R =T T ..* B T - P MA‘M - o=
B e e =2 = —— e =& |2u
e [ S =) 180w | 32
— i3 | | === || m T o o
: -1 —dioas ' . D <
. |"..W" =l — J_@ WW*.A..M me
8 IS S S & = T B = =l (- EH S, | o
=—-F e B | _ " — 8 Wm )
— Srm—— e — - e i <. LI e
i o T il i == mleaES
==t = Tt _U
= ] ] f 1 ) o e i S PR Vi T R A
= SR e I e ! e e |
== v = S48 B e | ool FTIR
H i T | =2 -
_ ¥ b0 731 SR AL O = pal
T 1 — z ]
. | -mLII u ."." o= 1 [} === iy we
o B Dot : =T T Ry b
] 3 5 01 B ey bk B et o 1 . = ] S
tEdei= =F j FEFR] FEaay § o i iy £ e i s s .I_.
. o * =i - - -
3 {5 = B s Sea - = = ==1 t |8
5F ALl S T === &
o i = =3 o >
$ == b ] w
H =ad [ e o
|Im . = H bt == II.THI.IH.. (T
e e T T o e e ———
SieEE e e L F e
a1 w5 S - i s i | g=F T
= B8 il e e i G T B | a3 P 0 A b I ) u,_
-4 2 R = ; e =t S o
5| - - i 1 el - ittt Sl L1}
||.h - I | = 1 [ 1 F T : | 1= - i
RE] iy g e s T WA Ty LS EETE
HE RS [ITH [ B EE: i i : EETa L e =i e
= == = | e == eSSt 5 i —=— i - r——- - — | -
T T 1 Tt v — - T “_ ] mail R -
=== (o o o s SR i ey gy e I == : LIS Ay A - -
[ ] [ 1 i [ I i [ A | 1
2lgl gl g
’ SIo) <t <

| 8a 13A31

o]
g
‘.«-

1

SR
! : - PNy
b 4 O KROILIGNDD B M OiS34 I




CONDITICH NC.

o
L

|-|_l||'||lII

[
Ilrl-l i Y

5

: = ;_..,..." e e

d T aTERDY

e

3

kS
g :
o —

3
™~

SE |

4 3 a7aszl

IEEE '“.:.'
A -

L]

L]

-

LI | R

1

LEVEL, DB

ACCELERATION POWER SPECTRAL DENSITY" GEEFE

]!
S x
1 - et
| i
HEI AL ! )
LU ’
=] 2 EER R N 2
[ 1 L8
i 1 ST R
—1'.' sllif=1 -yl __..,',,l;.L! l;;lr: {{HERER) |
L] i i ] ={ il 1#1
‘-i:-. II:.E | 1 | rqul I.Ei, 1H
- .'. i
= A TS i
ke e I
bl A i_l.. B 0
i O O T O T S L | --
il FH :ii'ii R RN i Bl i R it
—!ml ={r J.l"| 1]1'| .i!iEI el | ..—-n‘- :'TH |I! I ‘ .i! |:’,-:- Il! |||!_ | Lil
| Lt WA 1L 1 HHTHAEEE 4 | CA I | = 0 )
Il n} L e e LA
A4 5 §TeRid [ 3 lﬁﬁ‘]‘ll.]“ I_.l'_l'ii?ﬂﬂlm | } 4 3
FREQUENCY CPS
CAL‘C REVISED |DATE E'VELOPE OF FODEL GLIDIR if(t}:u"}r?, )
SaE VIBRATION DATA - ¥ AXIS Ll
| APPR (M =30 Alld e, 1) D2-80713}
AFPR BOEING AIRPLANE COMPANY PAGE 1¢y
SEATTLE 24, WASHINGTON




-0t

i
i

;)

b=
T x 1.

L]

== =i AT

= il i i g P - - |
A NE e o L F TG W] i...l.d..-.“. i 1_.—. : = E . i -t |l B S
5 . sl L L I B e TS == 3 1 == — = HET
IS R R e AN A e e e e T i
i sem e anl T ESISI RS Ly e e e k1 = = i ==
= i P e S S e R : = T— — e T I — el e T o e e e e
= Hreee- ] T e T T L=Eard e e o [ T e s - B YUk S5
= e P e
s a2 : |h./ el = e e e et

|

L

poves

]

LS

: hrd; TR R R IR T

l H"f TrHTT T
aulididad Plale Hiil

" i r
: —. —_— —— w
i HIBE
i e roren o e B ey e ] =
- | "
==l =1 -5
S Fa! o
o = >
I rm o =
- = e - I, R
R e e oD R R
Sl
[irasd b IS P B e B o
= i g s - = ”
< ina & s 1 -
CEEEEEEE Ere e e e S
(B ] .} .h__n =SS HIES 1 ~ 8| = i = | 2 i =
EE S T SEegeood. O I T Lt 1 = EFS 2 e B B Ly & T £ =—% - Terft e Frr b =
|I” .|- | ﬂ..l!"-.l-"l-. ”-.u_.ﬂ = - SER T .In..h.u e ] Ee e : |ﬂ.|+u .ﬂﬂ.mlllulnr-h.l%- { —_ . - =T TE 1 =1 g "..lulh”.. .|.|.|Iu_
i == i 3 T [ e L il ol i (1 EE R D1y e rams BRES Ll ey g e T B 51 Coad T e e = B i e e et T
e = I'TFr T F v 01 E0 VP o0 F bt vd 017 1 i1 I e ST T 5 N N

-

FREQUENCY CPS

D
i
1

k!

FIGUR

D2-80713

PAGE 151

TIVEIOPE OF MODEL GLIDER
VIERATION DATA - Y AXIS

(=35 A1%e,dr)

BOEING AIRPLANE COMPANY
SEATTLE 24, WASHINGTON

aa Ju.>u4

UM MOILIGHOD

o 183

CaLC

CHECK

APPR

APPR




i

.”wmomw. _ALISN2Q VYLD3dS ¥3/40d ROILY¥3T3DIV . <

3

7
3

=
B

TUR.
0. 5.1

>

&
PA05152

o-
_18S
T

3

...... .w_ I T T TDEST S
3 = T e =i e
L RS s
_.. E-igtaorEeind =1 i >
......... BEEE |;. i e : -
= ke e : m <
e e e 1 e 2 = = e e~ 0o
i o] B : iy WMWM.%. Hmm
= TEr e o PR 8 o
i = i HE L iFu (2433 1 |m|..|.-|..|..m s <WI o6
it o L b & o =
- _|..|.-.. r B y o 1 (3] (SRS
i 0k Lo e - > .“ . mw | ze
£ - it e i = = ~ SR <=
1. =i Sl o] B 2= 7 [0 sl QY ﬂ <
£ = e 1 b = E -] _|M o~
=1 — . — = s ——T i =e—py (10} FDA,. 7w
=1l = =i s S e == o B Eir s o T C —
=i ] T L o i I gt I e <7
:f- i = i R, k ] ] 1 i | 1% ] A O W\ =
= = gs = EimeEs | IETEaloxs
- - - ———== M ER S 1 p— — 1 B 3 ot Wu
— = Eepesi———t ey | a 3 i i v ot =
3T, A e e T L =— - |E& e | T
i i == —— mh. e = e ] = O W\u m o
SR [ o 1 = —F— M EZEl s &S i m
HE £ o B e Lo eenT = = iy s e |[IFTT <
TS e e i et S R e e o T Y e 3 . g o =2
A HE = Fof— 1F =—=,C
N " T |_I||| ki N ST P 1 T . ””_.” YT I m_m
: s £ B P il
H4 e i v Q..
T e T s
H\ i ¢ 1 _.l _. oy = - T - o W..
= 1 .m -1 8 = | T —_— - = — B ADA
] = = = = i - TT—_TI
: -3 i e £ i, e =
=4 1 o i . —=
B - - 1 i
E Rt

|
REVISED

o - HEHE = 1 TR O

o IR
i il e

...... L .3 e =
HH H H = 3
= P - e ——
- B S A p—— !
A

i
5 & 70D

b
PN
{
=
i
1

o 1
|
CHECK
APPR
APPR

CALC

80 "13A31 . L

y AN
%

CON NOILIGHOD




Sd

13

- >

4

—

I6E L F &

oMu. CALISH2G IVYLOILS Y3N0d HOILYE3T130V

8L9 S ¢
e =arf=d 7 = i
o e e e e R e P e e T e 1 ot il [ B | e e e [ i B i) Sl s I - e SR
- = e s
3= . T
o = v e FYFY 3 m
= = kel q Fia-b 1 S
- L S P - "I
H 1 TEs
o L :
I.|" |m 13 I.|.W||I ——
] | ¥ — o —
~f - 14 =
= Ll el  Ie ==
. i BT B e T
= e e
4 e
l| e _I R

—
-—

2

4 5 67801000

3

2

NCY «
o)

3

=

£ 5 &7 800

FIEQUE

4 56759100

PS

TIGURE
15.5-15

D2-80713
PAGElSB

r
L

{ODEL GLIDER

*LOPE OF ¥

VIBRATION DATA - Z AXIS

(1 - 2.6 &2.5 Al1%e, §7)
BOEIMG AIRPLANE COMPANY
SEATTLE 24, WASHINGTON

DATE

REVISED

ON KOILIGNCD

1 KT - 1 T —
; = e ] : : £ s =il [
: ¥ T = mhem " - - i
T = T - - - - I = | e e = ]
koL = : .nlm..l. u.| O A= “ - = el =0 1 r ! | ik
Je= = = i e e e e = : = P ) - =, e
e = £ i _. | -t e i _ﬁ ===
wv.m..un - T : T e = e it —_— Ce——
=2 = | 1 e : i Faf iy = Gt =—==3] 1 - Tioiz
sy —" v gt = ¥ T = i = o= o= = e FEE— o= = i : q =
gs s et e : =
= = = £ = I H — - - T 1 ————
o = T = - e — e ; z e e
H = 4 " T L i — |- = - | — A T PP PP W (o R iy . B - 7 AL s e wr——
— == e ——H] x | = =] = =T FrTRE T — - e T St =t 5 r 1 —
= : t o B e e B e ==k N e e
: - ST . = ..-I —_r .+“..I i . e - - i — '
= 3 i e [y Do i iy e i (e Ll R Sia R v 5T % S
=p g - = H =i i i = FEus al o i | . | e |
2 - . - i T S i L .
=T 4 4k .. — 1 S R (N ST N S p—— Y R sl £ |
- . T -- 2 i i - U S rEEES i bref L5 HIRAT W nchia i
i i =y F_" I - T ; - FET i 1 F
s ST — " = i ] | ..||. s | s - : T T
B e e e e e : — == 1 : Lichos coan :
= l.“.. : = iy e "_..I....l R e B SE S ...__ = = = = e, A e T — =l = Fnl=7x
i i DT  Hia P T ir=p= [ = i = e WHT 33 355 A e : = = T
= o = ..W i e e — I == = ".Il.um|..|| - =t + - — I — e ——— . = = ._ I e
I T i 1] I

/ CaLC

CHECK

APPR

'
Lo s coniss s




..wmomu. _ALISNIQ VY103 dS ¥IA0d HOILY¥IIIDIY . =Ne)
i . . . ) =
0

%
< Q
1§

D2-80713

PAGE, o) 1

isni s 5 p L 4 3 ERELP E T | 4 t 682 9 S ¢ € < 8L9 § ¢ € ¢ ER LB 5 F E H -..l._
ST ek pange, ..h..l.-..-llq O S o e S E e T o e e T T T D b besss b e e et Iqﬂ.-..l et == 1 iy -1 —mrTorm
L 45T R S Fildnane PR 5 Sin o imem AT T o —— = EEF= e BT ey r = e e fes § o = T ey e 1
e e R e =i S B e SEE SIS S e | = e S [ it
sorE B = i gk SRS ST ~h i s 3 T i e e —
1903 I = i g ==tain e s e e =—— bal H
=1 3 1t == = = == H = 1 : =4 —] = s e e et >=
SESmiEESS HhiscEEn = s oo g S e S e g B R e s k=
= - — =t == == ——————— = mm ) <<
= i il ﬁ«us Oin
3 }aes i —w
=t | [Bdw] B
sEE T+ = m ek Se
e o S i it i aam | < m 2
8 10 S Y 1 5 ST o 5 e
: Sl —alapituizr] m = <
Eimgras R I O =t W <€ x
e il s =1 i P o B N R | <
|m A R ..|| Fm3 a. &
: R lo | 89 Q =
NES == MR RCE S I ROR
=S = =3
= = = i m 3 i o
- e = = o
1| e 2 — -.-__N .E W ~ | M
— — ——— %
+ it 3 Al
[N I P - - YY)
5t IS SIS EE | e
&= i 5 g
=T - : e
=3 = | “ ] LTI L w
=+ FEE= 3 e - o4
it 1 i : i< T <
T T P — = = E. = —— - a
I ey it = 1 A
£ ] L H . H - e e e — -
i i =1 3 =P ) t == ute :§ L _ [ e | m !
Sl =t S s = T B E HiETaT = i s g
HE Ee SEfad i o 51 et e T e 3 5 2 L il i S R E A R S R s s e bl ) ] : = >
142 =3 = HIT AT i e e g et S = === SIS P e = e o SR 3 = ui
= u.:I.T-hI = = i e e — 4-1- e i S ==l =i
== B S i A =t L R Sm Bl st T it e ot ] L e fd BT e e S e e o L =E DL
H:  BE LE A% gl YIS i i Fiekank et o o [ o s [ e T = e S 3 e et (R 8 A B
& i} t T i ol 1= i | = Y O | —IT R e " i =3 . — I £ | PINSAN ST B .
=0 T+ et it - Low EPR- T, (B = i k | | " MY ERECRCR- .u
— e i T T e i 2 ST P AR 5 et s S T L bR =
HC R i 608 : H = 0 oy i Tt e 2554 % = i -
L o B - —. T AT ] LR 1 I | ! | | 1
I.l.._ = =izak= e .|.||| = B T ] L1 I I ] L2 =
et E e ol B TEE T B PRTR B pre— - - - & s - - L -1
bOu' B Fery | .l*.MI : .|....“.I. == = 2 - e 1 lii & : .
=1 g kil 20 oo s = T | = Eiat i = e e Lo = el B el s iy b
= hacET e L e e faps " D1 T —t = | =} % S ey ==
! P b0 B i i1 O S I O T i s
vl v @
3w oo
L
4 O 3
43 T13A37

DN KOLLIGHED. _ *;stdexc. oo




UNCLASSIFIED

UNCLASSIFIED

e —— SR




