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QUIET SWITCH STUDIES
ALTERNATIVE CONFIGURATIONS

PUAPOSE

There ia a need for a qulet cruise contral pressure switch to prevent nelises
from being transmitted Into the passenger compartment. A sllent switch was
da by using & low differential dise. Thia quiet swiich is ned part
numbar 77psl3-1. Durng the developmart of this switch a numbar of akternative
configurationa were investigeted In the hope of finding & simplar selution to
conirol sound. This report deecribge tha results of tests on the akernstive
configurations.

CONFIGURATIONS

Seven configurations were fested. Six with a noisy wide ditferential disc
(standard preducon disc),

A} A sheet of 0.003" thick silicons rubber was placed betwoen the convartor and
the cup-{figure 1}. Tha th was that e convertar maybe hiting the cup  —
when the snaps and the impact generates a nolse.

B) A aheet of 0.003" thick sllicona rubbar was placed betwaan the dlsc and the
convertor {figure 1). Tha theory was to see if the scund generated by the disc
ceuld be blecked from transmitting to the canvertor.

Cj A shaat of 0,0003" thick silicone rubber was betwaen the converior
and the washer (figure 1). The theary was that when the convertor impacts the
washer an swhch relaase that it generates a sound,

D?: matal labyrinth was instailad Ingida tha hexporn, just balow the dlaphragm.
The thaory wag that by proper acoustical tuning the passage could be made to
absorb the sound wave as it ied to travel down the passage. The rinth
consisted of two brass pisces with horzontal siots aut In tham.  The pleces
ware ftacked so as %o cregte a "2 channe! (figure 2}.

E} A nibber nth with four holes was installed inside the hexport, just below
the diaphragm (figure 3). This was an advancemsnt on the theory behind #4,
in that the nubber would provide more absarplion. The rubber piece aleo tirad
to take advantage of the sloped walls of the haxport fo refloct tha sound wave.
The rubber piece design wag selscted t0 have a manutacturable shapa.

F) Same as 5 excepl for 2 holes.
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G) A hax ghapad matal inaart 10 craate a snubber {figura 4). The theory |s that
the hydrautc fiuid cannc il the vold left by the instantancous diec snap as
quickly, thue slowing down the hydraulic turbulence that creeles sound. Thia
was tested with a qulet disc to see if it could be made more guiet.

EVALUATION METHOD

Each wae tested by mmpln%alr from 0-400ps| at a fixed rato il th
swiich actuated. Thers waa g mlc,roﬁ one Iocated In the tubing just below the
swdich to Nsten for the sound. The microphone waa attac to a BAK
spectrum Analyzer. for some of the tests there was also an accelerometer
attached to the top of the cup to measure the accelaration genarated by the
enap, The Wum analyrer was usad to measure the Intensity of the sound
ard to look for resonances.

Later o test was devised to measure tha sound In a hydraulic system usling
a high frequency pressure transducer. Soma of the pisces were evaluated with
this method. In afl cases the sound level was compared 1o a know nalsy switch
to evaluate the effect of the change. On the hydraullc system the sound level
in defined by the magnitude of the negative pressurg pulse generated when the
fluid tries to rugh in and fill the vold left by the disc snap. A nocisy switch is -

typically -40psl. A quist switch is 0.0psl.

RESULTS

Tha Intensity plote for a standard nolsy ewitch are shown In figure 5. The
top scale shows the magniude of the accelaration. The boftom =cale shows
the magnitude of the sourd. The Batup was not cafbrated so the scalss are
for relative comparison only. Fonm tha piot It is clear that sound is generated
in the 700 to 2k frequancy range.

Flgure & shows the sama plot for a quiet swiich using & low differental diac.
The magnitude of tha acceleration and sound has decreased by 2/3rd's. This
fa called & moderately quiet awitch. During later testing with the hydraulic
syatem Kk was dstermined that even this sound level was t¢ loud. An evan
lower difforantial disc was developed. The lowsr differanfial dlac was not
measured with alr bacause the sound could not be detected.

Cage A} The rubbar batween the convertor and the cup did not show a

noticeable dacrease In the sound level. No plot Is available bacause the plotter
maltunctionad.
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Case B) The rubber between tha disc and converior did reduca the sound
level as seen in figure 7. The level is approximately the same as the moderate
mwm. Flgure 8 shows the sama switch plofted as intenaity va tima. This
] that a saund pulse Is stil baing generatad.

Case C) The rubber betwesn the convertor and the washar is shown in
figures 8 & 10. Agaln the sound Is reduced, In this case slightly more than
evan the previous case.

Case D) The metal labyrinth did not reduce the level {figure 10). A slight
Increase In the sound lavel was noted,

Case E} The rubber 4 hola was tested hydraulicelly because no sound
could be detected with alr. K a 38 ”'“&,ﬁ‘n’“ as noisy as tha
atandard noiay part. This piece was also tastadEyF on & SHO taurus
and deamed to be noisy.

Casa F} The 2 hole rubber pant had a pulse of -27.6psi. Quieter than the
4 hola but atlll nolay.

Capa G) The metal hex snubber insert a no sound, pulse lavel was 0.0pal.
This part was tested by FORD on a SHQ taurus, and deemed qulet. Note thia -
had a qulet dige.

DIECUSSION

During the development of the quiet ewitch It was determined that any nolsy
dut:‘uted on an alr syatem is to much. Thia means that cases A-D will not
m ] ]

Case E & F wera rojoctad bacause the vehicle test showed they were noisy.

Case 3 was not expocted to be nolsy becauss it had a quiet disc. if tha
quiet disc without a saubber Is at zers sound then £ cannot ba reduced by
ackitional gnubbing. This pleca shows that & enubbar really offera no benefit.

Based on these results the declelon was made to convert to a quiet disc
without any gther changes. It was chosen because It was the only solution that
FORD engingars felt was quiet enough and had a low enough fael
CONCLUSIKON

A wide sslection of creative sokitions 1o control switch Soung were tested.

the only salution thet was quiet was a low differential disc. This solution was
implementad at the start ot peoduction in June of 1992, '
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QUIET SWITCH - PRELIMINARY STUDIES

Tl GONFIDENTIAL
T1 STRICLY PRIVATE

)] Plastic connector atabilty

Furpoge: To delermine the acceptable pin le for quiet switch production
given that the qulat dise has a emaller pin window. Also to evaluate the affects
of a connactor material change to Increase the pln window so the davice could
bé manutactured coet effectively,

Procedurs: Devices were assembled st varous contact preloads {pin Ianf!hs
uging both celenax and naoryl connactora. If the matsral changes dimenslona
with temperature it can rasuht In an increased or decreasad actuation pressumn.
The actuation and release pressures wers measurad at low and high tamps.

Rosults: The results for Celenax are shown in Figure 1. Norly results are shown
In Fig 2. Tha Noryl provided stable actuation and release prassure over &
graster pin range. This matches other fest results showing greater dimensional
slabilhy with nord. During tha test tha parts wera exposad 19 temps from -40
to +150, one cycle and there was no visual impact on the material.

)] Plastic connector stablfity

Pu i Undarstand the ability of Noryl metedial to survve the typical
underhood automotiva anvimnm?nt. M

Procedure: Connactorg wane fully Ifiad in Norly matarial for an undechood
Automotive Preseure Transducer (APT). Thig Includes tharmal cycling, chamical
resistance, dimensional stabllity, Impulse testing, Impact strength, etc.

Results:  The Norly is fully qualified as a connector 1o 135C. Long tem
storage has been accaptable ﬂsoc.

Hl}y  Quist Diac development

Purposa: A lowsr ditferentlal disc was needed to reduce the sound generated
when the disc anapped.

Procedure:  Various disos ware developed. The differantial was measured by
bullding thé diso into a eeneor assambly and then measuring the dic deflaction
V8 prassung with an vdi{inear variable differential traneformer).

Resulta: Figure 3 shaws both a noigy production disc and a quiet disc. Note
that the cditferentlal has been reducs fram 100psi to approx 30psi.
G?l;raapnrﬂngly tha avallabla pin window has been reduce from 14.5 mila tg 10
mils.

IV}  Switch sound evaluation

TINHTSA 003084




Pumose:  To quanttly the sound level form diffarent switch configurations and
to idenify the source of the sound.

Procecura: Switchas ware mounted on an alr callbration stand. An accalerometler
was attached to the lop of the awitch using beeswax. The accelerometer axes
was along the long axis of the swilch. A microphone was mournied on a "
fitting 10 the switch pressure port. The accelercmeler and microphone signal
wera féed into a spectrum analyzer. )

Rasuks: The result for a production *nolsy' switch ia shown in Figure 4 & 5.
Flgure 4 shaws the frequency decay, while figure 5 shows the fragquency
gpectrum or resonant uency. Figure & shows a quist disc. The quiet disc
olaarly produces less acceleratlon and lasa noiza. The same avaluation hald true
ona raulic sygtem,
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IITLE: Maryl Bage Thermal Shilt Chamoterization o 182 C

EURPOSE: To characlerize the Bmount of duifl vheerved Laween RT and 1852 C 1o determine i the Light
Truck F-series high-temp timil poses poientinl problems

SCOPE: The Iwelve devices from "Group 11° of the previous |30 C chiracteriztion ane used. Since thix
provious 1ost shawed no differences in thermal shift doc 10 color, the data Far all four colors
has boen grouped sogether, Moeasurcment toehinique is tho same as tha proviows e,

RT B2  Balha
04749 04797 OQME
Tan 04750 Q4808 O.00458
044D Q4B 00055

04TI8 04784 0.0046
Black 04740 04789 00049
04744 04791 0.0040

0415 04791 00043
Red 04741 04800 0.0059
04742 0478 00056

OATSE D4804  0.0045
Groy OA7S8 04815 (.0057
04754 DASU3 0,004

g -in 0152
sul - 0,0005
max - 0.00%9

BESULTS: Temp shift st 182 C has incroased by an additionsl 2 mils (approx) wessus fhe 150 O
chamcicrizafion. The average af 0.0052 Al 182 C compars wilh the average of 4030 a¢ 150
ghmd the max oheerved {12 daa paint) of 00059 a1 182 C camperes with D.OMO {24 daws

) ot 150 C.

SBO/SUWRORFILE: NORYL1S2 /&D
§20 367
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ITTLE: Noryl Bz Thernmal Shill Characwerizalion

PLIRPOSE: To chamctorize the amount of shili observed betwsen BT and 150 C for sach af the four Noeyl
colars, o determing il any slgnificont differonces oxis:,

SCOPE: Basex (no terminals) are cximped 1o "dwtimy” swngors, which Bre cin awsy 1o cxpose the cup
bump as & rcference surince. The mepsurcencsd rom this bump & the Maor of the base is
reconded.  Four Mooyl colws (e, bisck, rd, e gray) am boing compared. Only 12 dummy
=en30fs e avaikible, miving 3 iest pans per color. Since g gremier quamky is doslred, 1wo
soparaie knd are run for & wial of sx dats poions poc base color, '

DATA: {avernge and siandard deviscion iy given below cach column of oembas)

Croup 1
Tan Blezk Reed Oy
RT 130C Dels  RT IS0C Delt  RT I50C Delia  RT 150 C Delta
0,4755 04791 00036 0.4750 0.4T75 0.0025 0ATS1 0ATRS 0.0034 04760 0.4798 00038
0ATS1 04784 (L0033 DA753 0.4785 00032 04751 OATTD O.D028 04765 (.4805 0.0040
04752 04792 QU0 D.4747 DLATR4 D.0037 04750 04738 0.0038 D.A7E2 0.4797 QOOIS

04753 04789 8.0034 0.4750 04781 00031 04751 DATE4 00833 047652 14800 0.0038
0.0002 1.0004 G003 0.000Z 0.0004 00005 SE-005 00004 00004 00002 0.0004 00002

Cmup 1
Tan Black Rad {my
RT I150C Della RT 150C Den RT 150C Delta RT 150 C Dela
DA735 CATB0 00025 04744 D4TT0 0.0026 DA753 0.ATT7 00024 DATG4 0.4789 00025
047356 0ATE5 0.0029 DATAT 0477 00026 04747 04775 0.0021 DATHE 04791 00029
NATSS (LATR0 0.0025 04730 04776 00026 04751 04780 D00 04760 04787 Q02T

14755 04782 0.0027 04147 0ATT3 0.0026 0470 04777 0.0027 0.A762 0.ATES 9.9927
BE-D05 0.0002 0.0002 G.0002 0.00CZ  © 0.0002 00002 0.0002 0.0002 0.0002 0.0002

Cotshined
Tan Black Red Gray
KT 1%0C Delm  RT IS0C Deta RT 150C Della BT 150 C Deka
DA753 04791 OO3K 0.4730 0.4775 0.0025 04751 OA7ES 0.0034 04760 L47IE C.003R
04751 04784 (L0033 DATSI 04785 0.0032.0.4751 04775 00028 0.4765 0.4805 0.0040
DA752 04792 (L0040 04747 0ATH4 0.5037 04750 04798 0.0038 04762 QL4797 0.0035
DA735 04780 Q.0025 D.4744 04770 0.0006 04753 OAT77 00024 0.AT64 04789 D.0025
04756 04785 0.0029 QAT 04773 00026 04747 04775 0.D028 04762 0.4791 0.0029
04754 04780 0.0026 DATS0 04776 00026 G475 04780 D.OOZS 04760 04787 0.0027

04754 0ATHS 08031 04749 O4TTT O0IF 04751 04781 00830 (4762 04795 0.90N2
40002 0,0005 0.0005 0.0003 G.0006 00004 (.0002 G.0004 0.0003 0,0002 00006 0.0006

RESULTS: h can ba moed that Group 11 secaned 10 stwft Less tan Group I oversll. Na hypoibesis zs been
ganerated yel 10 cxpliin this. Moo the Incremse o the sl dev whon the [wo groupm am
combinad, relative to either graup glone, Comperiscns of the differest colom withln each growp
show no sigaificent difforonce sicibumable 10 color, The maximum ocbserved shifl was 0407,
which occurmed twice (1-tan and 1-gray), while the cwomll average shifl was 00307

- B 2y
SRO/20807FILE: NORYL
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PRESSURE SWITCHDATA  Form 21605 _ TesTNG._28)-21-2¢

E, —— e ——— ——————— |
BEVICE . DATE REQUESTED | AEQUESTED BY AECQUESTED COMPL,
7328 Bafps (aieyt? Vo g OF S S oare
MEAFOAMED BY ) I DATE STARTED OATE COMPLETED |APPROVED AY
rX e LA~ o fles 7
A0JECT TITLE:
CUSTOMER:

PURPOAE OF TEET: ?f-""- RS- fj_’g?"‘ A/Ei.# / ol F o N Y|
_J¥¢J,$:fﬁ =¥ r f/ﬁlﬂf dzgltﬂ 5”.r-fjéﬂf FALY o ) o Ay £ren

BLtper b vt
[J

PROCEDLIAE: é-—“""";’ Leref Yo J.E,w e s S pMPErac s X en
Lof bunp Fo hoes KJPer o) retn Jreg asd jr8C,

aroupg 7
.f 4

Aol
Bagse == [eter | 1w o'l A Ya
Pk ) L " ﬂﬂlﬁ
Lrardt VooggeY l.edd i | L0016
capd L3412 |, eoé

'f:?
- ¥

- &£ 3 1ME | oofd Lee?sd
- &f 17293 Ty ol 8.7

Zgg=if - 1 PR (L L afir¥
- o f LTIEF | oyt Nl ol 003327

_ZT__...
7d v (9| Pack | vige | 1798 |.eFras
:
47
¥

L) uzace 19328 1, poxg

1A B Grey | qvi@® |e9731 |o003K
i J© o l.wrds VL ugos Loeve |.gai9a
-1 ¥ e | w397 laeds |

——— e ERRAERS — Acaate ;5 4779

THNHTSA 005101

i ' —

IQWEER]




;Jfﬂurp ?_:)_

Fren —
=F
Faye tifor | renp ue'L ) X
| 3y -/t 5] Fma 7R LRWTYY
-y l LOAE | W3S | p0dY |ooRcd
-or] ¥ XY | vape | oei¢
AN T AR TARSEE A NS
~r? ] Jw2¥T | y373 g AL €
q] ¢ 988 | o uq0é | .0828
Pre-n 13 | Apd 1, 9307 | La7770 |, d0p¥
" 4 +97%7 | 738 | d038 |.p020¢
- 2 M | nrge TFL]
gel g~ gy | ey ] Fed s
Y] é‘f"‘"‘ aiid | . w3%i 1. 3907 |.pe570
~at] ¥ LAHE | var7 |.004

TI-NHTSA 005102




GOOTE NIALIZIS

| AFLEEMRENT - FERX TO THAFEAD.
|

LOOL " o LENETH -

FROJECT
DEVICE /7 7F5 PART NAME S/ 5nWYABER BARTS Ex3355-1/3  ERD oTY
TARGET OR CURRENT COST
TER_P. KOTCH MG TG _DALE_SOGGE
. . : HARE : ! i PP
:m 1 3 Ok L I S CR L | g O L
| ' |
:m | ADAPTO | POHL HAN | Yy
TOLIRG § = — I ’?.1{, $00 = #2200,
LERGTTHE | 8-10 mos. ) I /0 wWKS
oL
PIECE PRICE (B4CH)  Jpo X } I XX . 7R
RECOMMRMDED BUY QXY SO0 X l I /3 : . (38
| I i
_m! 7,000 X : . P07 EA : .27 }
e A ' |
| | . w2 i
TOTHER SPECIFY 2po0x |_-347 A | 127
| . | ] -
IR EXVIRGY
| q-29-92 | y-23-92 | ¥-20-52
| | | H
AYBACK HOTE: | YRARS | | i
IF RO PAYBACK | I | |
YR COST | TN ! | i
| | | 1
PR | MATRIOEL 0BT |“m7Z CHANGE | | #7'L 2L
I §/E | 70 12407 AnP | i
_ [ | 17 B AS [ {
(" FRECIOUE |\ DATIONS. | |
| CRVITIER i I |
1 | | I
:m 7 m‘: : I
wﬂm I Ism.}"sc? O : i NEED
LOME TELM
COMMENTS | i o] i34
I FORCHASE : . I,prﬂ “FUNDOT - CHAM
| | |

o ——— ———

I

PEELLESS : NONE &1V EN
|
|




FOLS00 YELHN-IL

Dise FORMW



B. 790V

6.0V

=
| §
g

DISE FORM



RANGES:| 2i250v  |10.pov qu
b 0. oF oy
'TOT IME{ 1.ns

TR1

ke /o

.

=
x
5
£
o
g
2

FoR

Disc



J0bS00 VELHNL

DIEE FORM



10.

pOY

Q.

v

\

BOLS00 YBLNN-IL

———

el —

DIsC FORM



Wy s

7510

|

— -

R

B. 750V
T

10. pOY

0. oy

2] 250%
v

ESe

IRA




vwioa

2510

|

- e

—

0y

TI-NHT3A 005110



1.4
e |
]
=

:

LS00 YRLHN-|y

bite FARM




viiead 9819

_
} I . - _

3. 750V

10. pOvV
0. o

2. 2508
oV

S

TIMEs 1.pD0S

_TaT

TI-NHT3A 005112




2 730
oy

CHLS00 VSLIHN1L

AigE FARM




wWivd v

_—

7
e

10. pov
0.0

OV

RANGESs) 24 250

IMEs 1.00S

LR

[POS’
™I

TI-NHTSA 005114




IRAN 2/250V  [10.00V, 3. 790V
i Siav V- lfﬁ‘-i
CTOTAL TIMEd 1.P0S
IPOST-TRIG: D, 05
L N
i
e »i |
} 4 L

b

=
z
%
£
=}
3
a

nis FARM



914500 VELHN-L

e

e

p=m— -




Lt - %

¥

L2
|

18.jaav

I"d"i

s ama

ar—a

30 APR §2
¥

0, ov

lllll

-1

n
MO

ME} B0, 0S
0.gs

I

01: DG: 40

: :TFIIEI

e

TOTAL

0
P

rr
Ty

TINHTSA 005417



G o rﬁmumﬂ\' fer L F- fer) o e P

OwEr Fﬂﬂ_ﬁﬂt;ﬂ LOT _ngﬁcg 8 a0p 5 gozr b ?"?31?_'
- /Lf_'u

2c) oy
[

[d - n -
3 i
Or 5 mhﬂ/bv i.

|
™~
\\1\

|

1

801900 VBLHN-IL
S




ngp.:.r:rm# PATLOUT RECoRP e AT

far iy,

Ler3, i Relesxe

e ZE -2

Macrm’ﬂ LSVEL ST g R SRR AT F.rﬂ: PN et or AT T rr:r{ For- 3  jir pelraye  Y-Z¥ 9o
28 ps5:| LoV
4 i R - 1
Bk wdit /o v !
|
1/
I L
4 :
A Y
4
osvi gl g10v
e ='
,.f«-"“/ !/ |
1 42Y, 0. B1gY !
L ;r"f = i !
L~
/ -
et ™
~ vd . el ]
e _ i _‘
é / : I
I i
]
g !J/ |! r |
& ¢ LI O A
o d E ‘
e .




DRAWINGS AVAILABLE UPON
REQUEST



Q= QUiEr swere b

BISK RECHD
TEST LAE: tog Pt Shate [oss” RSTEl TEST §9.: T — i
TESTATE: _$-23- 12 SANMLE BREFD 0.1
ECRED AT _PAEC SENSE ..
BTHER [INFORMAT [6M
piscw 1 . ;;;F
- ML SESR | M_F frord v . s
-1
2
3
? -
— -
&
7
)
A Pz soces /A { orcpuctun -posy 3 | PR, Btecd arsisrve éeap
ot Pl ' wo_peeed
44 i YL~
H &1 { @uir fowrch ) ro plectd
13 {_&4 Biecd
A o plect
iy [k - 9—%1—— ’,:}H..F'r‘q-
_i‘."_ MELETS e ] 3%, 8 [y T I ~Hele woury """'mn
I SrEves o | 2ore | Aleesl Lol ¢ EMaRsfeR - z:,fﬂaﬂf‘
k4 eV ey ZERD gleed LE Jn& 7 Ty
T m&% - ey 2re. | 8CexF
25 Fag fl. _Zefc }9._{.#;
AlAninet A ) b privel B
ef wolrs Ful FEATE 2 yotrd et KAl
OV posc $YPLY racs o A8

¥ AP EREN T S~ up

iﬂ-f’ﬁfqt
Shepi e CORL AT
5O pel S vocr: TI-NHTSA 005125




TESY NGz By pamdic _sanid) resr” MSTRTESTM.: G —f

TEST ATE: = 2712 SLL S W
RECONOEM BY: __2A3L SO0 6.
OTHER TNFORMAT[OM:
puic £ -t
H ittt IS ‘
LY S | v 'r.::? _“Date __ Comes LR,
L | T4\ voisy lasepueriior oo Teps
" AR | Qg - 7L<k
3 A3
4 1 i3 ' o
5\ feysrnr —~ - e
£ | trysmr e

THNHTSA 0058128




121500 VELHNIL

\ " {v/D 1.000e0

\ Vy 1.5720000e0

T/0 2, 00e-i
TL -7. 936e-1

¥/D 5. 85Ge-1
Yy 2.Di8B000eD

1.8 2.00e-1
T =7.936a-1

TL




|- "L_; Ity f.-’!-hp“i—*' LL I *-rﬁ I L L
‘.In-:--u} -

e Rty mk—

824500 YELHN-IL

—~
1

V/D 1,000e0
Vy 1.5720000a0

T/0 2.00a-1
TL -7, 836e-1

Vo2 3. 80Ge-1
vy 2. 04830000

T Re, -
SN -

TL -7, 838e-]

WV SV
1

e . — . —— —

=




fLEFSER I, Ay fﬁp{.'l—’: - ;-r*r":.'*r, JArRAT ) Bl A

ze  :5/p PPy

- T 1 t ¢ . r . r o rr -
I ¥/ 5. U00e-]
; ! ¥y 2 UABUEELeS
. -"'.J'i. g - B-LE Vi

" tl .l- - [——
“-i[ ¢ - M o b odlbel
o pretrore -

NoE i - 0S8e-l
-7 F20V \H ¥/D 1. 000=0

Vy 1,5720000e0 !

N | U0 1.250e2 |
: L 2.008e-1

Tt B 1

; Wt FE Brmr
. RLpSTMIEAt § § 4

1
e L

-

™
[
.
[
[ =
—
=
i

821500 VEIHN-LL




TR A s FEFF )
Hﬁﬂ-’ﬂu '-l.f Jueirc b ¥ f..l [ ol
ﬁ'f-’..c.n.y 1
- T r
R

o ;
e ;\
1
]
] Ly
i
SN Y
- = 35,1 Fl? \
]
| o L

—yr H,f'}!}-ﬂ‘flﬂ:} A ST

r T
l

r —- -

L\'-..____ /"—\_-F?a.-s o

v.'D 2. BO0e-!

2. 656387500

IS

ELE00 VELHN-LL
L -

T,/0 3. 125a-3
T -2 252
YD 2.500e-1
Vy 1.40087500 |
=t )
/0 31253 |
L -2.2252 1

|
i

e w AL mm

f
4
S

(=
|
[
|
T P A




1. 500eb

Yy 2. 82200000
-1, 9B 40e~1

VAL

Euf;ql‘n-l oo

RECOPD 4 | oSy prOVESIINY otreh 2SS ek oot
sl 5 /7

. - gom— e E]
1 ‘_
Late
(-]
] " :
[ I
o 0 I
n.M ! £
| N -
[-- | R o+ B
(lp] 3 n
NS 4.. .
b |
> T ot
=he — b i ._,
T t T r 1
-
-1
=1
- HW
.
4
=
"y
-
.
L o
| s . i ._ - =
e ’-
pr
Ti-NHT3A 005131



wreoal I, Qmer  pPASioApen P A P VTN

Tanatfs T

— r r r r'" T T - o e e e aeam

f /D 1,000

-!} ¥y 1.78600C0e5

[ T/0 2,000~

L -7, Qque~
L ————— e e = __.1
/ ¥/0 1. UUD&B %
Vy 1. S?Eﬂﬂﬂﬂnﬂ i
TfD 2. 00a-1 5
TL -7.936e-1 :
‘n...'}fl__l, : I I _1
- |
i
e -':H----F-—"- - - ‘-‘il
‘i
.I-I—-L-—j—-J— I [l l 1 1 i J_l — ;
E




K & Eutit 2, o e Fﬂ’}):'n)c’ﬁ - ¥ 3 e rre st
2 00ats  dr Cppmected C

- - .- r Lo o o s R
V/0 2.500e-]
vy 2.5180000e0 -
1/0 B. 25¢-3
L -5. 8e-3
o e = e e e -I
¥/D 2.500e-1 i
Vy 2 1400000a0 !
P - :
/D 6253 |
I 1583
\j:lpl_ et e ok .,i
!
]
| |
I
|
j . - ':
|
i A A d ] d A | N - ,]

Y

LEL900 VELHN-1
—1 .




REtORE &, tpuidr prsIoang e oM Sux e
i

;-b.ﬂf-//f

[_ T e R
/D 1.000eD

Yy 167400000
/D 5. 00e-2
TL -1. 9840e-]

g o R

V/D 1.000e0 i

| Yy 3.0160000e0 |
& "1/0 5. 00e-2 1

TL -1.8840e-1

_,;..__... e s _.._..i
. 1
i

; [
1

" i
i

1
LTI
;

!

H

1

h 1
i

1

]

I

i 1 4. Py A




RELGAR  © G WA PAANICAFOR R Segrers )

‘_:-r:.u,-u.f/rtrfi- B ;,c(.rM For
-— - p—_ +
L
L

‘I'.F '

2S00 YELIHN-LL
=1 -
"
L
k
|

[
-
:\.?
a
()
gt |
N
&
v
=2

T/0 3. 125e-3

i 2 G7he-2

V/D 2.500e-1 |
Vy 3.36775006D ;

D 21253 |

- | L -2.070e2
/“,‘—"""""'" - _“-_--’E

i

i

™ :
i

1

—— --i
[

;

i

1

- '
!

1

|

d d




TIps2- 1

REDRD

FEVC -TFT2H - B

{

PRESE URE

e lant 1 —— -

1 | 3 T T T | == B |

| 1¥/D 1. 00060
! Vy 1,6260000e0

.; . T/D 5. 00e-2

3, ITL -1. 4B10a~1

—— r f [ LT N

VA 1L SOl

Le, LR LRI T TN
ﬁ (N i o EF TP I o N

LesfrmeE R -
4

BELE00 V8L,

T e
17 -l el
1
l
—1
' ; 1
'_ .
| f
! Le-ELFCTRICAL |
L ; SwWircH ! '
E POINT : "] ]
f | i
[
T Vx r 8.08 SECONAS
TIME —» )




=

FhArssong

61800 VELHN-YL

fE RO 5
BUiEr g YCR AR

77PSL3-l.. FzAC-ElAA
¥/0 1.00020
i Vy 2.0440000e0
T/D0 2.500e-2
] TL =-1.4815e-1
¥/8 5, Lolel
i ! 1!..'._' .j. E,;.-? --»:r-_l‘ln
| [P
_, e
1' ponr
: |
_ pRCSSURE  fAmp :
: 1
| \ ZERD P5i OROpP i
X ] -
TR ISR | [ I R N I R EE T N E
I
TL ?:‘ O L OZE xEcpit




PELRO0 YBLHN-IL

w 27

Jreves g

€ blanr ";'i"ﬁ’l&
fof-hel }

—_— - T C o R ™ - re e P -

V/D 1. 600e0
¥y 1.5860000eD

T/D 5.00e-2

TL -8.8550-2 \

!
. E
}
i
4
™ 1
!
L
]
- !
i
!
— --!-—-- -j
1
1
|
I
:
— _' i
1
1
I
t 4 1 1 1 ¥, 3 1 3 va i
’ H
it x




8€)S00 YELHN-IL

TL

RECAD 17

> fElsar |
SHH YE

¥/D 1. 0000
Vy 1.6080000a0

IT/D0 2. 500a~2
TL -8, 855e~2

V/D 5.000e0
Yy 1.508000001 |

'T/0 2.500e~2
TL -4, §55e-2




18

v/0 1.000e0
Vy 1.5540000e0

T/0 5. 00a~2
TL -8, 850e-2

V/D 5. 00020

~— ¥y 1.5070000e!

T/D 5. 00s-2
[Tt -0, B55e~2

I SEU—— S




