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ABSTRACT

The purpose of this investigation was to determine the pos-
- sibility of using a semi-empirical technique, the Influence Method,
to shorten the CWT supersonic flexible plate nozzle, The experi-
ments were conducted in the CWT 8% x 11 feet flexible plate nozzle
at MCAM = 1,600 and MCAM

The Influence Method and its application to shortening a

= 1, 700,

flexible plate nozzle are presented and discussed, Included are
comparisons of the theoretical and experimental jack influence
parameters, Theoretical length estimates are presented which
determine to what extent the CWT nozzle could be shortened,
Results indicate that the Influence Method can be used to
shorten the CWT supersonic flexible plate nozzle, The usable
testing length was increased by approximately 35% at both the
Mach numbers investigated, However, as the nozzle becomes
shorter the undesirable Mach number variation, in the region oc-

cupied by models, increases from + 0,005 to + 0,015,
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I. INTRODUCTION

The purpose of a supersonic nozzle is to establish flow at
the nozzle exit, This flow should be parallel to the nozzle center~
line, uniform, and at a constant Mach number,

- Normally nozzles for supersonic wind tunnels are two-
dimensional, This requires controllable shapes on two of the
walls, usually the floor and ceiling, The other two walls are flat
and parallel,

To obtain the controllable shapes needed for the two mova~
ble walls, flexible plates mounted on jacks are used, This method
is very useful in obtaining the required geometry. The flexible
plates used to obtaiﬁ various predetermined contours produce any
givén test sectié‘)n Mach number in the design Mach number range,

The Southern California Cooperative Wind Tunnel super-
sonic nozzle (Figs 1) is of the flexible type. The floor and ceil-
ing are composed of flexible plates supported on a series of
jackse The jacks are pin jointed to the plates at the axial sta-
tions shown in Fig, 1. ‘The sidewalls are straight and parallel,

The nozzle thus formed is symmetrical about the tunnel
centerline and is designed to produce test section’Mach numbers

in the range 1,00 ¢ M < 1,80, Flexible plate contours can

CAM
be produced to establish the flow, but operation is limited by
model size and wave reflection,

Model size is now limited, excluding wave reflection
limitations; by the location of the leading edge of the test rhom-

bus with respect to the nozzle exit, For the CWT supersonic

nozzle this distance is a function of Mach number as shown in
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Fig. 2, The usable testing length is reduced from 10, 73 feet
at M~ = 130 to 6, 74 feet at M- am

that these lengths are the maximum available for the combina-~

= 1,70, It should be noted

tion of the model and support system (i, e, sting),

It is desirable to develop a shorter nozzle which increases
the distance between the leading edge of the test rhombus and
nozzle station 21,0 feet, This is desirable especially at the higher
Mach numbers, This analysis will investigate the possible ex-
perimental development of short nozzles at the CWT using the

Influence Method, The investigation was done at M = 1, 600

CAM

and M AM T 1. 700 because the usable testing length is most

CAM
severely limited at these two Mach numbers,

The Influence Method was originally developed for use
in flexible plate nozzles (Refs, 1, 2 and 3), It is a method to
minimize local axial variations in Mach number and flow angle
in the region occupied by the models, Various combinations of
jack deflections were determined which when applied minimized
the undesirable variations in both Mach number and flow angle
on the tunnel centerline,

In this analysis the Influence Method is modified for
use in developing short nozzles and is applied specifically to
= 1,60 and M

the CWT supersonic nozzle for M = 1,70,

CAM CAM

To orient the experimental results obtained, the short-

est theoretical nozzles are calculated for MCAM = 1,60 and

M 5 1,70, To attain these theoretical limits a method of

CAM

approximating the lengths of various short nozzles had to be
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found, The method developed by Riise (Ref, 4) is used, By various
checks it Was determined that this method results in calculated
nozzle lengths accurate to within 1%, These data prescribe the
region in which the Influence Method should be applied and offer

criteria for interpreting the experimental results obtained,
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II., THEORETICAL DEVELOPMENT OF THE INFLUENCE METHOD
A. INTRODUCTION

The Influence Method was originally developed, for use in flex-
ible plate nozzles (Refs, 1, 2, and 3), as a means to minimize local
axial variations in both Mach number and flow direction in the region
occupied by models, This was accomplished by determining various
combinations of jack deflections which, when applied, minimized the
undesirable variations in Mach number and flow direction on the tunnel
centerline,

In order to adapt this method to shortening a flexible plate noz-
zle we have to assume that there exists a centerline Mach number
distribution which results in a shorter nozzle, We then utilize the
Influence Method to determine the combination of jack deflections
which will result in the nearest solution to the desired distribution,

The development of the Influence Method as applied to the flexi-
ble plate nozzle is presented with particular emphasis on adapting the
method to enable a shorter nozzle to be developed experimentally at
the CWT,

B, FLOW DISTURBANCE FIELDS IN A FLEXIBLE PLATE NOZZLE

In general a flexible plate nozzle will produce supersonic flow
with two main disturbance fields, one from the flexible plates and one
from the sidewalls, The usual problem is to make these disturbance
fields as small as possible in the region occupied by models,

The two fields are experimentally measured together and a
basic problem is to separate them using the data which are available,
Assuming that this can be done reasonably well the next step is to
investigate each field independently, This presentation will consider

only the disturbances initiating from the flexible plates,
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The disturbances from the nozzle plates in general will be
three-dimensional because of non-uniformities in plate shape across
the flow. However it seems logical to assume the field will be almost
two-dimensional because of the manner in which the plates are bent.
Also the disturbances should be small enough to add linearly. Hence
one can assume that the disturbance field will behave according to
characteristics theory.

The field in general can be defined in terms of Mach number
and flow direction distributions in the region of interest. In particular
if fM(x) is defined as the difference between the desired and the
existing Mach number distributions between a and b on the tunnel
centerline the entire flow field can be defined within the Mach lines
as shown in Fig. 3.

Because of symmetry éM(x) can be corrected by a symmetric
deflection of the plates about the centerline without affecting fg (%),
f@ (x) can be corrected by an antisymmetric deflection of the plates
without affecting fM(x). Hence a discussion of only fM(x) is
justified with the restriction that only symmetric deflections of the
plate are used.

| It should be emphasized however that the success of such a
correction depends basically on how well the sidewall disturbances
can be separated from EM(X).

C. THE JACK INFLUENCE FUNCTIONS.

The corrections that can be made to the disturbance field must

be accomplished by moving the plate jacks either with the trim controls

or by reshaping the cams.
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Theoretically (neglecting viscous and non-linear effects) along

characteristics lines

(1)

and at any point in the flow
-~ de
1995 = dM lIML}ji (2)

Basically in order to apply a correction the Ig(x) and IM(X) functions
have to be known for all the jacks that are going to be used and at all
the Mach numbers that are considered. The following assumptions
are made and must be verified experimentally:

1. 10 g, 18 linear with respect to 4;; within desired range

S 2. Ig. alnd I@.' are symmetric

3. Eclluation JZ is valid
D. THE CORRECTION EQUATIONS

Once & M(x), is determined and the required jack influence
functions are measured experimentally the best settings for any given
number of jacks to minimize § M(x) in the region a - b can be deter-

mined by a least squares scheme. In setting up the scheme the following

sign conventions are made: (See Fig, 4)

(=T )(—i—A = 4+ slope change on centerline
o,/ H AL *
<i_I@j)(+A5) = + slope change on centerline

which means that

!
Lu; = dogy Lo (3)

]
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Hence the corrections for the symmetric function, 5M(x), can be
set up as a set of simultaneous equations.
For this purpose let:
AM = A, = A, L=J For EMcorrectlon

. i j
where Ayg are the correclting jack settings determined by solving the
simultane;us equations.

Let P be the number of jack stations to be used for the
correction and K = (1, 2 ---P) be any jack station in this group. The

P equations are then obtained as follows:

For the symmetrical EM(X)‘ corrections in the internala - b

b P f b
LEM(XJIM&XHX +gL &TMLOO I[Mrgx)dxj Ay=o &

written out for P = 4 (4 jack stations used for correction) these equa-

tions appear as:

b b b lnb b
AM, _]Ijldb( -+ d% :{EA'I[MEX + AM_:’ IM(HMng +JW}I[M;1IM4_C§X = "(‘EM I['Mldﬁ(
o a ‘o A, ~J0~
° b n® b b (5)
A | T T S A@JEMZC{X - A"’&JR}:‘;C‘HZ{% IMzIMGiX - ‘—J Em ALy, 3
a o @ a Aa
rb b (5 b b
dmljll;qg_‘[;‘clx—m T, I, o4, JIM dx +4y) T, Tdx = - J e Ty dx
a [~4 Ja. @
b b b b r b
TT detd (T T desd | T. Tebetd| T~ dx =— | oI o
4 e QM4 Mz B MM % " Ma Jo. ¢
a. @ a

Where AMi are the unknowns and ]IMi, I[Mk and EM are deter-
mined from experimental data.
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III. THEORETICAL LIMITATIONS TO SHORTENING THE
CWT FLEXIBLE PLATE NOZZLE
A, INTRODUCTION

‘The present CWT flexible plate nozzle has parallel sidewalls
with the floor and ceiling each supported by ten jacks pin-jointed to
the nozzle plate. The jack spacing is 2,5 feet with the exception that
jacks 1 and 2 are 2,0 feet apart, Fig. 1 presents the geometric
dimensions of the modified CWT flexible plate nozzle,

The present CWT nozzle family is composed of modified
Foelsch nozzles, As is commonly known Foelsch nozzles combine
source flow up to the inflection point and plane wave flow downstream
of the inflection point with the characteristic discontinuity in curva=-
ture at the inflection point itself, Because of this discontinuity at
the inflection point it is impossible for a pin-jointed plate to dupli-
cate the desired contour, hence one has to apply the boundary condi-
tion th.at the curvature at the inflection point has to be zero, An
additional boundary condition is applied at the inflection point, i,e.
the curvature slope be continuous, to enable the pin-supported plate
to approximate more closely the theoretical nozzle contour (Ref, 4),
The application of these boundary conditions results in a partial
cancellation region immediately downstream of the inflection point,
A schematic is shown in Fig, 5,

B. THE SHORTEST POSSIBLE THEORETICAL NOZZLE

The shortest possible flexible plate nozzle is theoretically

obtained when ‘9’7@‘. = 1,0 (no partial cancellation region) and
&4'/1/& = 1,0, However from a practical standpoint neither of these

limits can be obtained, The 5’%. = 1,0 limit cannot be obtained



-9

with a flexible plate nozzle as the actual plate shape cannot match
the theoretically required nozzle contour, Hence this limit is struc-
tural, The &‘/,{ = 1,0 limit cannot be reached from a practical
standpoint because of an aerodynamic limit which, in the form of
compression waves, becomes a problem as 52/7/(_. - 1,0,

| The present CWT flexible plate nozzle was designed to main-
tain a continuous third derivative (continuous curvature slope) at
the inflection point and ‘9”/3@- = 0,50 was assumed for 1,300£ M <&
1,800, From characteristics theory the relation defining the nozzle

family is:

o e
Vetemz *T g (6)

and to keep compression waves from occurring (i,e. overexpanded

nozzle)
O _ 2K _ 2
7z, = 5-3K -
where 54,

Zye"" &/F’

The additional boundary condition that the third derivative at the
inflection point be continuous requires that in addition to Eq. 6 the

following relation must also be satisfied.

ﬂ_f'a/n. &L _ __9_ fMj{’((' R
(zam 8.-8)° /¢ (- ) %

(7)

Hence Eqs, 6 and 7 are the defining relations for the general CWT
nozzle family, and Me , &, 5 and ¢ are the three parame-

ters which completely define a particular nozzle in the family.
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In order to shorten the present nozzle three cases have
theoretically been considered, namely:
1} Maintain’ the third derivative continuous condition and
increase both @/P/@‘r and @/7/" according to Eqs, 6
and 7. &"/VL' will reach the theoretical limit of one
first,
2} Relaxing the third derivative continuous feature and
maintaining the present value of &’F/g‘- (equal to 0.5
for the present family) increase 5’"/7/‘- to the theoreti-
cal limit of one according to Eq. 6,
3) Relaxing the third derivative feature and maintaining
the present value of 67‘/% (function of Mach number)
increase ‘Q/P/@" to the theoretical limit of one accord-
ing to Eq. 6,
C. ESTIMATE OF NOZZLE LENGTHS
Each of the three cases was then investigated to determine
how short a nozzle could be made as the theoretical limits were
approached, The method developed by Riise (Ref, 4) for deter-
mining the approximate length of a flexible plate nozzle was used
and a brief discussion of this method follows,
This method divides the nozzle into four parts, namely X,
A X/, VAVS ,» and Ax; + Referring to Fig, 6 X, is computed

from the initial curve equations by the relation:

- Xn"Xt‘ = __é’_ Cﬁ‘z—@c' Z:'M@Ll—/
X /‘//2 2 Zo { ﬁc' (8)
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4X%s is a known function of Mach number, namely,
d’YS - /Ye"rr@ - /‘7 2_ /
/L//Z /e €

(9

Hence the approximate length of a given nozzle involves the estima-
tionof 4X, and 44, .

4% and AKX, are estimated by the fol-
lowing relations:

JX/ - pr_/\’t' -
H/2 Yz

4. (8- 6e) /& - [m [90 - 9‘4 e +5i.=w)ﬂ @2 Biwe
o [WlPWP+ Bpur)™ Ciwe 2

(10}
AXZ. - XG“XWP:

H /z H/z

Y4 (6,- 6s) /g‘- !}W[SO~MDWP+ Q‘””iﬂ a5+,
M[(}*lpw;" @lpwP )_ QLWP

H/Z M(}‘}'wpc‘—' @WP&-)

where

it

&WP 'fg&
2
‘g/P 7 gfvﬁ
2
glwp = ﬂl.' + &WP
<
- H & A 8¢
J: 27 " &

&wP&

1"

&/Pwp
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g - e (e 224
Ao f;”f"(/ 1/202: Z/Wf)

Utilizing this method it was found that the length of the
present CWT flexible plate nozzle, which was computed using
characteristics theory, could be estimated within 1%, Another
check of this method is readily available as the theoretical limit
of case three is a Foelsch nozzle, The approximate method, in
the limit, reduces to the exact solution for the length of a Foelsch
nozzle,

The theoretical estimates were then calculated for var-
ious nozzles in each of the three cases and are presented in
Figs, 7 and 8, The increments of shortened length, with re-
spect to the present CWT flexible plate nozzle, are presented
in Figse 9, 10, and 11, The nozzle plate stress limit now in
use is included on these plots, This limit represents 45%0 of
the yield stress and was exceeded during the experimental phase

of this study,
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IV, EXPERIMENTAL PROCEDURE AND RESULTS

A, INTRODUCTION

The experimental phase of this investigation consisted
of two parts: 1) the confirmation of the fundamental parameters
used in the Influence Method, and 2) the short nozzle distributions
obtained when the Influence Method was applied to the CWT nozzle,

An explanation of the test procedure will be presented
first followed by a discussion of the two experimental phases,
B, TEST PROCEDURE

Static pressure measurements were obtained using the
CWT 3" probe (CWT Drwg, 4280), This probe contains 75 ori-
fices which enable measurements every two inches from station
6,97 feet to station 21,46 feet inclusive, The pressure leads
from the 3" probe were connected to a multiple manometér bank
filled with acetylene tetrabromide, /At each desired condition
a 35 mm, picture was taken of the multiple manometer bank
and the resulting data were reduced by the standard CWT film
reading procedure, This procedure results in the pressure co-

efficient o« These pressure coefficients were then con-

R-B
&3
verted to My (the local Mach number) using the Electrodata
Datatron,
C. THE FUNDAMENTAL INFLUENCE METHOD PARAMETERS
The fundamental parameters which were investigated ex-
perimentally are: 1) the jack influence curves, 2) the linearity

range of the jack influence curves as a function of jack deflection,

and 3) confirmation of the principle of superposition with respect
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to the jack influence curves, Each of these will be discussed in
turn,
1, JACK INFLUENCE CURVES
The experimental jack influence curves were obtained by

deflecting the ith

(i=1, 2, -~- 10) pair of jacks symmetrically
about the tunnel centerline, A deflection of +0,200 inches was
used in each case (Fig. 4 denotes sign convention), The experi-
mental jack influence curves were obtained by subtracting the
Mach number distribution obtained when all the jacks had zero
trim deflection from the centerline Mach number distribution
resulting from deflecting the jth pair of jacks 40,200 inches, The
resulting data were then divided by two and are presented as
JI""x per 0,1 inch versus centerline station,

The theoretical jack influence curves were obtained using
a relaxation technique, The actual nozzle is a plate supported
at a number of points by jacks. It is three dimensional and has
both transverse and longitudinal deflections under load. However,
as a first approximation, the plate was considered as a two dimen-
sional beam with a series of point supports, The problem was
then to determine the local slope along the plate if the jack ordi~
nates are known, Once the local slope distribution was known
for deflecting the ith jack a unit amount the assumption was made
that the local slope was propagated along characteristics lines
to the tunnel centerline, By then knowing the d6/4m relation-

ship the theoretical IEMx was obtained,



-15-

‘Figs, 12 and 13 present the experimental and theoretical
results at a Mex a0 1,600 for jacks 6 and 8 respectively, Figs,
14 and 15 present the experimental and theoretical results at a
MCAM = 1,700 for jacks 5 and 7, Negative I[Mx per 0,10
inch denotes a decrease in the local test section Mach number.,

2, LINEARITY RANGE

The range of linearity of the jack influence curves, as a
function of jack deflection, was investigated to determine how
rapidly non-linear effects m_ight be encountered, To obtain the
linearity data the theoretical and experimental jack influence curves
were integrated as indicated on Figs, 16 and 17 for jack No, 6 at
M~y = 10600, Fig, 16 presents the integrated values plotted
versus jack deflection, Fig, 17 presents the normalized linearity
data (experimental integrated value divided by corresponding the~
oretical integrated value) plotted versus jack deflection, From
these data it appears that any deviation from linear results is
less than the data reduction accuracy., Reference 1l notes that
deviation from linear results is gradual; therefore as the maxi-
mum jack deflection used to obtain the experimental short nozzles
was approximately 0,6 inches, any non-linear effects can be con-
sidered small,

3. SUPERPOSITION DATA

An investigation of how various combinations of jack in-
fluence curves superimposed was then undertaken to confirm the
initial assumption required in the Influence Method. Two cases

are presented: 1) Ata M = 1,700 Fig, 18 presents a com-

CAM

parison of the theoretical and experimental results for jack )
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deflected +0, 20 inches, and 2) at a MCAM = 1,700 Fig, 19 pre-
sents a comparison of the theoretical and experimental results
for deflecting jack number 6 and jack number 8 +0,20 inches si-
multaneouély with data for deflecting jack number 6 and jack
number 8 +0, 20 inches independently and adding the results, These
two cases confirm experimentally that various combinations of jack
influence curves can be added linearly,
D. SHORT NOZZLE DISTRIBUTIONS

Once the fundamental parameters of the Influence Method
had been confirmed experimentally the next step was to pick the
region of the nozzle in which the Influence Method was to be ap-
plied. The boundaries of this region are the centerline Mach num-
ber distribution for the present CWT nozzle and the centerline
Mach number distribution for the limiting theoretical flexible
plate nozzle of the CWT type, i.e,, a Foelsch nozzle where
9”’/‘. < 6".4)‘. = 1,00, Arbitrary centerline Mach number distribu-
tions which denote various short nozzles between the present CWT
nozzle and the limiting Foelsch nozzle were then chosen, Fig.
26 presents the centerline Mach number relationship between the
CWT nozzle, the limiting Foelsch nozzle, and the various arbi-
trary distributions for M = Lo 600 and Mg 5= 1,700, 1t
was determined that this region of the nozzle could be influenced
by deflecting jacks 5 - 9 without effecting the sonic throat condi-
tions, Various combinations of these jacks (ic€, 5 =9, 6 - 9)

were used in the Influence Method,
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'F,igs. 20, 21 and 22 present the resulting short nozzle
distributions at M p)s = 1. 600. The solid lines denote the pres-
ent CWT centerline Mach number distributions for MCAM:‘ 1, 600
using standard trim settings, These solid line distributions rep-
resent the basis for the short nozzle investigation, The dashed
lines indicate the arbitrary short nozzle centerline distributions
(A; B--~F) which, by using the Influence Method, we desire to
obtain, The symbols indicate how short a nozzle was actually ob-
tained for each of the arbitrary distributions and jack combina-
tions used,

Figs, 23, 24 and 25 present the resulting short nozzle
distributions for M-, = Lo 700, The definitions of lines and
symbols have similar meanings as discussed for Mgc 0= Lo 600,

The experimental results indicate that at both MCA}& 1,600
and Meapy = 1e 700 the CWT flexible plate nozzle can be short~
ened, These results correspond to an increase of approximately
35% in usable testing length (Fige 2), However, as the nozzle is
shortened the undesirable Mach number variation, in the region
occupied by models, increases from 40,005 to approximately
40,015 (Figs. 22 and 25).

Figs, 20-22 for M = 1,600 and Figs, 23-25 for

CAM
Me oy ® 1700 indicate that no substantial progress was made
in shortening the nozzle until the E and F distributions were at-
tempted, This appears to be independent of whether four or five jack

combinations were used in the Influence Method, The explana~-

tion of this appears to be associated with the position of the
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inflection point with respect to the jack location but insufficient

data prevent the verification of this hypothesis,
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V. CONCLUSIONS

The Influence Method was successfully applied to short-
ening the CWT flexible plate nozzle, The usable testing length
at both M ap = Lo 600 and M ppq = 1. 700 was increased by
approximately 35%0, However as the nozzle approached the
limiting Foelsch nozzle the undesirable Mach number variation,
in the region occupied by models, increased from +0,005 to
+0,015,

It was determined that the experimental short nozzle dis~
tributions agreed very well with the predicted results obtained
from the Electrodata Datatron, These results, which have not
been presented, indicate that the non-linear effects encountered
in the use of the Influence Method are small, This enabled the
investigation, in part, to be made without the need of actual
experimental confirmation,

The initial assumptions made in the Influence Method
(io es that the jack influence curves are linear with respect to
the jack deflection and that the jack influence curves satsify
the principle of superposition) were confirmed experimentally
for the range of jack deflections used,

The results indicate that further investigation should be
made in order to evaluate more completely the usefulness of
applying this technique to shortening supersonic flexible plate
nozzles, First, shorter nozzles should be attempted to ascer-~
tain how short the nozzle can be made before the aerodynamic

limit, in the form of compression waves, is reached, Secondly,
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the undesirable Mach number variation which appears as a result
of shortening the flexible plate nozzle is of the same order of mag-
nitude for either jacks 5-9 or jacks 6~9 used in the Influence Meth-
od, This indicates that in order to minimize the undesirable
Mach number variation, more jacks would have to be used in the
Influence Method., This requires that the jacks farther upstream
(i e. jacks 3 and 4) would have to be used, However, the use of
jacks 3 and 4 influence the sonic throat conditions in two ways,
First, by changing the area ratio the entire flow field of the noz-
zle is affected, and second, the use of the upstream jacks raises
the plate stress level at the throat and the maximum allowable
plate stress may be exceeded, Therefore, a more complete study
using the upstream jacks should be attempted if further improve-

‘ment is desired,
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APPENDIX I NOTATION

A, NOTATION USED FOR THE INFLUENCE METHOD

a,b

X

€,

éecx)

Integration limits measured on tunnel centerline

Axial distance in feet measured along tunnel cen-
terline

Difference between the desired centerline Mach
number distribution and the C distribution as
measured experimentally in “the region a - b

Measured centerline flow direction variation
between a and b

Jack deflection in inches
Ceiling jack station (i = 1, 2 --- n)
Floor jack station (i = I, 2 --- m)

Change in plate slope due to unit A, j
2

Change in Mach number on tunnel G, due to unit A, j
*

IM. + IM. when i = j

1 J
Change in flow direction on tunnel G, due to unit 4, |

I@;+I@3 when i = j
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B.  NOTATION USED FOR THE THEORETICAL

LENGTH ESTIMATES

e Flow inclination
7  Prandtl Meyer angle
X Axial distance in feet
7 Vertical distance in feet
¢ Area ratio = A/A*
Hf» Test section height in feet
M Mach angle
Subcripts:

L

t

Inflection point

Throat

Exit

Points on wall downstream of inflection point

Wall point at which characteristic passing through &,.-
intersects

Points along arc of source flow

Point on arc of source flow where last partially can-
celled wave intersects
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C. NOTATION USED TO DESCRIBE

CONFIGURATIONS TESTED

Mam Mach number as recorded from the cam dial in the
CWT control room
STo. Denotes standard trim settings (symmetric)

A,B'"F Denotes trim settings used to obtain a particular
arbitrary distribution

() Denotes an iteration solution
Subscripts:
( Denotes base distribution was obtained using zero

trim settings

(e Denotes base distribution was obtained using standard
trim settings

(). Mgy, = 1600
C )5 Mgy = 1700

Superscripts:

() Denotes jacks 6-9 used in influence technique
( )' Denotes jacks 5-8 used in influence technique
( )" Denotes jacks 5-9 used in influence technique
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Pt,

11

12

13
14
15
16
17
18
19
20

21

~25-

APPENDIX II RUN SCHEDULE

(CWT REP. K-292)

M Trim
CAM Config,

Zero Point

1,700 Zero
1,700 No Good
1, 700 No Good
1,700 No Good
1,700 Ac7
1,700 No Good
1,700 Au7
1,700 Bu7
1,700 Cu,
1,700 Bc7
1,700 Ceq
1,700 Zero
1,700 Au‘7
1,700 Bu’.?
1,700 Cu',
1,700 Act,
1.700 Bc’.?
1,700 Cc?,
1,700 Zero

Zero Point

Zero Point
1,600 Zero

1,600 Au6

100
146
147
145
146
147
147
146
146
146

146

147

145

145

146

146
146

146

146
146

98

88
141

141

23,29
30,13

30, 30

Date

8-21-57
8-21-57
8-21-57
8-21-57
8~21-57
8-21-57
8-21-57
8-21-57
8-21-57
8-21-57
8-21-57
8-21-57
8-21-57
8-21-57
8-21-57
8-21-57
8-21-57
8-21-57
8-21-57
8-21-57

8-21-57

8-21-57
8-21-57

8-21-57



Run

pt,

11
12
13
14
15
16
17

Mcam
1,600
1. 600
1. 600
1, 600
1. 600
1. 600
1. 600
1, 600
1. 600
1. 600
1600
1. 600
1. 600

i.600

1,66

~26-

Trim
Config,

Cc6
Zero
No Good
Alﬂé
Bu‘6
Cu‘6
.Ac‘6
Bc'6
(3c'6

Z.ero

STD

Zero Point

Zero Point

1,700
1.700
1,700
1.700
1,700

1,700

STD

Ac7+STD
Bc7+STD
Cc7+STD
Dc7+STD

Ec+5TD

F
141
141
141
141
141
141
141
141
141
141
141

141

‘145

145

145

103

105
148
145
147
149
151

149

cm, Hg,
30,43
30, 55
30, 68
30,75
30, 83
30, 85
30,96
30, 98
31,00
31,11
31,15
31,20
31,23

31, 37

31,55

24,95

21,48
28, 39
28,44
28, 58
28,72
28, 84

28423

Date

8-21-57
8-21-57
8-21-57
8-21-57
8-21-57
8-21-57
8-21-57
8-21-57
8-21-57
8-21-57
8§-21-57
8-21-57
8-21-57

8-21-57

8§-21-57

8-21-57

11-27-57
11-27-57
11-27-57
11-27-57
11-27-57
11-27-57

11-27-57



Pt,

11
12

13

11
12
13
14

15

16

M

1,700
1,700
1,700
1,700
1,700

1,700

1,600

1,600

‘1,600

1,600
1,600
1,600
1,600
1,600
1,600
1,600
1,600
1,600
1,600
1,600
1,600

CAM

27~

Trim
Config,
Fc7+STD
STD
Dc”7+STD
Ec“7+STD
FcWﬁSTD

STD

STD

Ac +STD
Bc +STD
C06+STI)
Dc6+STD
Ec6+9TD
Fc6+STD
STD
Dc"6+STD
Ec"+STD
Fc“6+STD
STD
ICC6~+STD
ICC +STD

6
IC* 48TD
€6

Zero Point

150
148
150
149
150

150

145
147
148
145
144
145
145
146
145
146
146
146
146
146
145

111

29,48
29, 61
29, 76
29, 80
29,90
29.99
30,12
30,23
30. 39
30, 49
30, 63
30,70
30, 84
31,00
3L, 16

24,83

Date

11-27-57
11-27~57
11-27-57
11-27-57
[1-27-57

11-27-57

11-27-57
11-27-57
11-27-57
11-27-57
11-27-57
11-27-57
11-27-57
11-27-57
11-27-57
11-27-57
11-27-57
11-27-57
11-27-57
11-27-57
11-27-57

11-27-57
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