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ABSTRACT

A two-dimensional inlet and J85-GE-13 turbojet engine were placed in
a Mach 0.4 stream so as to ingest the tip vortex of a forward mounted
wing. Results show that ingestion of a wing tip vortex by a turbojet
engine can cause a large reduction in engine stall margin. The loss in
stall compressor pressure ratio was primarily dependent on vortex loca-
tion and rotational direction and not on total-pressure variations across
the compressor face.
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EFFECT OF INLET INGESTION OF A WING TIP VORTEX ON TURBOJET STALL MARGIN
by Glenn A. Mitchell

Lewis Research Center

SUMMARY

A two-dimensional inlet and J85-GE-13 turbojet engine were placed in
a Mach 0.4 stream in the Lewis 10- by 10-Foot Supersonic Wind Tunnel so
as to ingest the tip vortex of a forward mounted wing. The vortex was
ingested at various vertical locations across the inlet entrance. Wing
angle variations were utilized to produce vortices of maximum strength
that rotated either with or opposite to the engine rotation.

Results show that ingestion of a wing tip vortex by a turbojet en-
gine can cause a large reduction in engine stall margin. Stall occurred
at a compressor pressure ratio that was as much as 33 percent (along a
line of constant corrected speed) closer to the nominal normal operating
line than the undistorted inflow stall line., Vortex location at the com-
pressor face and vortex rotational direction had a significant effect on
stall compressor pressure ratio. Vortex induced stall pressure ratios
did not correlate with total-pressure variatiomns across the compressor
face.
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INTRODUCTION

Some aircraft require the use of forward mounted stub wings for sta-
bility and control purposes. At large angles of attack, such a wing
would generate a strong tip vortex. With propulsion systems mounted on
or close to the fuselage, it is probable that certain combinations of
airplane pitch and yaw would cause the vortex to trail aft into the engine
air inlet. The effects of such a vortex ingestion on engine operating

characteristics are unknown but may be degrading enough to cause engine
stall. ’

A study of these phenomena was conducted in the Lewis 10- by 10-Foot
Supersonic Wind Tunnel with the test section ogerating at a subsonic
speed of Mach 0.4. Reynolds number was 7.5%x10° per meter. A wing was
mounted in the test section forward of a two-dimensional inlet-engine
combination so that the tip vortex trailed aft into the inlet and im-
pinged on the J85-GE-13 engine compressor face. A preliminary study
using the inlet with a coldpipe (ref. 1) found that the strongest vortex
was created by the wing at 11 degrees angle of attack. The maximum tan-

- gential velocity of the vortex, just prior to its entering the inlet, was
57 percent of the local stream velocity. Tangential velocities at the
simulated compressor face were as high as 25 percent of the local stream
velocity. This report presents the effect of this vortex ingestion on
the stall limits of the J85-GE-13 turbojet engine.
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U.S. Customary Units were used in the design of the test model and
for the recording of experimental data. These units were converted to
the International System of Units for presentation in this report.

SYMBOLS
c wing tip chord, cm
H vertical distance from cowl lip toc ramp edge, cm
h vertical distance from cowl lip to initial position

where vortex impinged on cowl lip, cm
N engine speed, rpm
*
N rated engine speed, 16 500 rpm

(N/N*/g) x 100 percent corrected engine speed

P total pressure, N/m?

T total temperature, K

W engine air flow, kg/sec

corr engine corrected air flow, Wv8/6, kg/sec

X streamwise (axial) distance aft from wing tip trailing
edge, cm

8 local corrected total pressure, P/101 325 N/m?

8 local corrected total temperature, T/288.2 K

Subscripts:

iv ingested vortex

u undistorted

2 compressor face

3 compressor exit

Superscript:

- average
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APPARATUS AND PROCEDURE

Inlet

The inlet used in this investigation was a two-dimensional, external-
compression type designed for operation at a Mach number of 2.2. The in-
let was attached to a nacelle 0.635 meter in diameter in which a J85-GE-13
turbojet engine or a cold-pipe choked-exit plug assembly could be in-
stalled. For this study the J85-GE-13 engine was used. The inlet, with
the cold-pipe assembly as used in reference 1, is shown in figure 1
mounted in the tunnel test section. The inlet height (ramp edge to cowl
lip) was 0.408 meter and the ramp width was 0.369 meter.

-The inlet geometry was varied by mecvable ramps. The first ramp was
a fixed one, having an angle of 3 degrees with the inlet at zero degrees
angle of attack. The second and third ramps were variable and together
with the first ramp accomplished external compression during supersonic
operation. The fourth ramp was a backward facing ramp which initiated
internal flow diffusion. For this test the inlet throat area was opened
to a maximum by setting the ramps as fla& as possible. The resulting
second and third ramp angles of 53 and 75 degrees measured relative to

the inlet at zero degrees angle of attack are shown in figure 1. A bleed
slot between the third and fourth ramp was available for boundary layer
control. All bleed and bypass systems were closed for this test..

Three basic variations exist between the inlet configuration shown
in the figure and the configuration used during this test. The vortex
generators shown in figure 1 on the ramp and side walls were not present
for this test. Also the side fairings and cowl lip were not sharp as
shown. The leading edge of the side fairings were blunted with a radius
of 0.42 centimeter. The cowl lip was 0.76 centimeter thick and blunted
with a 3 to 1 ellipse.

Engine

The J85-GE-13 engine consists of an eight-stage axial-flow com-
pressor coupled directly to a two-stage turbine, It incorporates con-
trolled compressor interstage bleed and variable inlet guide vanes, a
through~flow annular combustor, and an afterburner (not used in this
test) with a variable area primary exhaust nozzle. Engine installation
is shown in figure 2.

At sea-level conditions and military power operation, the eight-
stage compressor develops an overall static pressure ratio of 7.0. The
Pressure ratio per stage averages out to 1.275.

The compressor interstage bleed valves (located after the third,
fourth, and fifth compressor stages) are mechanically linked to the var-
iable inlet guide vanes so that when the bleed valves are fully open, the
guide vanes are fully closed. The inlet guide vanes are linked together

H N L L L LK L L LK L E LK H U H K L L

i



4

and scheduled by the main fuel control as a function of corrected speed.
This provides the ncormal interstage bleed schedule. For stall attempts
during this test and for all comparison data presented herein, the guide
vanes were computer controlled on a nonstandard schedule providing the
maximum allowable bleed closure for safe engine operation as dictated by
compressor blade vibration limits. This procedure was required to ob-
tain the maximum assurance of engine stall at corrected speeds below

94 percent of rated speed.

Compressor stalls were initisted by closing the exhaust nczzle. In
order to lower turbine temperatures during this procedure, the first
stage turbine nczzle was replaced by a unit approximately 14 percent
smaller in area. This rematched the turbine to the compressor at a lower
than normal turbine inlet temperature.

At engine speeds below 90 percent of rated speed, manual closure of
the standard exhaust nozzle resulted in minimum nozzle areas that were
too large to cause compressor stall. To obtain smaller nozzle areas (and
higher compressor pressure ratios), six airflow blockage plates were in-
stalled inside the nozzle leaves.

Steady state operation of the J85-GE-13 engine, while coupled to an
axisymmetric mixed-compression inlet is reported in reference 2. Refer-
ence 3 reports transient interactions between the engine and the same
inlet. '

Wing

Details of the wing are shown in figure 3. The wing had a slight
aft sweep of the leading edge and a forward sweep of the trailing edge.
Also, the wing was symmetrical with parallel upper and lower surfaces
over much of the chord. The leading edge was a 4.52 to 1 ellipse and the
trailing edge was formed by a 25 degree included angle and faired into
the straight sides of the wing.

The wing was mounted in the tunnel test section forward of the inlet
and extended vertically down from a circular inset in the tunnel ceiling
(fig. 4). Wing angle of attack was varied by rotating the circular inset.
The inlet location aft of the wing (fig. 5) placed the ramp edge 8.2
wing-tip chord lengths downstream of the wing-tip trailing edge. A typ-
ical vortex path from the wing to the inlet is shown in figures 5 and 6.
This path was produced by the wing at +11 degrees angle of attack (ref. 1).
The inlet is shown at zero degree angle of attack. The inlet was placed
at various vertical locations relative to the vortex trailing aft from
the wing by pitching the inlet to various angles of attack. Maximum
angle-of-attack variation during the test was from zero to -7 degrees.

As indicated in figure 5, positive angle of attack was opposite to the
normal convention. This was because the inlet was mounted upside down in
the tunnel.
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Instrumentation

The ccmpressor face pressure instrumentation is shown in figure 7.
The 36 total-pressure probes were area weighted in the fcllowing manner.
The compressor face area was divided into six equal area rings. Long
rakes were placed 60 degrees apart arcund the duct with three total
probes in each rake. Probes were centered at the mid area locaticns of
the first ring (innermost), third zing, and fifth ring. Short rakes were
centered between the lung rakes . The total pressure procbes of the short
rakes we-e centered ar the mid 2res lccaticns of the second, fourth, and
sixth rings. The compressor discharge pressure was measured by the eight
radially avea weighted total-pressuze probes shown in figure 8. The
engine speed was measured by a magnetiz pickup which sensed the tooth
passage of a retating gezr which was attached to the custcmer power take-
cff shaft from the engine gesrbcx  The engine torrected airflow was not
measured directly but was determined from the compressor operating map
previously determined for this engine in connected pipe tests (ref. 4).
Specifically, the corrected airflew was picked from the compressor map to
correspond to the measured coupressor pressure ratio and engine corrected
speed. This procedure required a linear interpolation between the exist-
ing constant corrected speed lines. The turbine discharge temperature
was carefully monitored during all engine stall attempts and was measured
by eight thermccouples, which were installed by the engine manufacturer
and wired in parallel to give an average reading.

Test Procedure

Stall attempts were made with the wing set at 11 degrees angle of
attack to produce a vortex of maximum strength (ref. 1). The effects of
both positive and negative angles of attack were investigated. A posi-
tive angle of attack (defimed in fig. 9) produced a counterclockwise
rotating vortex when viewed from upstream which rotated in the same direc-
tion as the engine. Conversely, a negative angle of attack produced a
clockwise rotating vortex which rotated counter to the engine rotation.

With a given wing angle of attack, a series of stall attempts were
made at each selected engine corrected airflow. Each stall attempt of
the series occurred with the vortex entering the inlet at a different
vertical lcocation between the cowl lip and the inlet ramp edge. Prior to
each series, a vertical location reference point was obtained by pitching
the inlet and using the tunnel schlieren system to visually impinge the
center of the trailing vortex on the cowl 1lip.

All stall attempts were initiated at the lowest compressor pressure
ratio available at the selected engine corrected airflow. The initial
condition was achieved by controlling the throttle to set the selected
corrected airflow while keeping the exhaust nozzle open. The stall point
was approached by closing the nozzle to increase the compressor pressure
ratio while manually biasing the throttle to keep a constant compressor
face static~ to total-pressure ratio (i.e., a constant corrected airflow).
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Stalls were attempted at a constant corrected airflow rather than a con-
stant engine speed in order to keep the entering vortex at a constant
position as stall was approached. Reference 1 reports that the vortex
path in the vicinity of the inlet was affected by the airflow streamlines
approaching the inlet in a manner such that the vertical positicn of the
vortex at the inlet entrance varied with inlet mass flow ratio, i.e.,
corrected airflow.

Steady state data points presented later in this report as the
points of stall were obtained at a compressor pressure ratio as close to
stall as possible without stall occurring during the data scan. For most
of these points stall occurred after the data scan; for others the pres-
sure ratio was within 0.04 of the pressure ratio where stall occurred.
When no stall occurred, data points were taken at the highest pressure
ratio obtainable without exceeding the turbine discharge temperature
limit of 1017 K.

RESULTS AND DISCUSSION

Figure 10 presents the compressor performance that was obtained with
the ingested vortex rotating counter to the engine rotation. Data were
taken, up to the pressure ratio at stall or the turbine temperature limit,
at three nominal corrected airflows and are plotted on a compressor map
which was obtained with undistorted inflow to the engine in a connected
pipe test (ref. 4). Both the current data and the data of reference 4
were obtained with the same inlet guide vane and compressor interstage
bleed schedules. The maximum corrected airflow was limited to 18 kilo-
grams per second because higher airflows would have required the engine
to exceed its rated mechanical speed when operated near the undistorted
stall line.

The data in figure 10 are shown for various values of the ingested
vortex vertical position parameter. This parameter gives the approximate
vertical position of the vortex relative to the inlet (see sketch).

Vortex path Inlet position at

to cowl lip with test point.

inlet positioned

at reference point, } |
/ h _’———’?

L

L 1Inlet position at
reference point

L I L L L L K L L L K L H M IO E LK L L &



7

The numerator of the parameter (h) is the vertical distance of the cowl
lip from the previously mentioned reference point (vortex on 1lip) as cal-
culated by geometric relations and the inlet change in pitch angle from
the reference point. The denominator (H) is simply the vertical distance
from the cowl 1ip to the inlet ramp edge. The ratio (h/H) would then de-
termine the vertical distance of the entering vortex from the cowl lip in
relation to the inlet height; but only if the vortex path was unaffected
by inlet vertical position. This was probably not true at the axial lo-
cation of the cowl 1lip when the vortex was near the ramp and affected by
the flow turning induced by the ramp angles. This could not be visually
observed because of the inlet side fairings.

As shown by figure 10, large reductions in stall margin from that
obtained with undistorted inflow were observed when the ingested vortex
rotated counter to the engine rotation. The largest stall margin losses
were obtained when the ingested vortex vertical position parameter was
near 0.5 (fig. 10(e)). And for a nominal engine corrected airflow of
16.5, nearly half of the undistorted inflow stall margin (vertical dis-
tance from normal operating line to stall line) was lost due to the enter-
ing vortex.

Figure 11 1s a replot of the data of figure 10. Compressor pressure
ratios are plotted against corrected engine speed. A comparison of fig-
ures 10 and 11 illustrates the fact that the stall pressure ratios caused
by the entering vortex are nearer to the pressure ratios of the undis-
torted inflow stall line at a constant corrected speed than they are at
a constant corrected airflow. Thus the method chosen for presenting the
data can significantly affect the computed loas in atall pressure ratio.

Figures 12 and 13 present the stall data obtained with the ingested
vortex rotating in the same direction as the engine rotation. Both the
compressor maps (fig. 12) and the compressor pressure ratio against cor-
rected engine speed plots (fig. 13) show (when compared to figs. 10
and 11) that the vortex rotational direction had a significant effect on
the stall pressure ratio. For example, compare figure 10(e) to fig-
ure 12(e). At 16.5 kilograms per second nominal corrected airflow the
compressor stalled at a pressure ratio of 5,63 when the vortex rotated
counter to the engine and at a pressure ratio of 6.19 when the vortex
rotated in the same direction as the engine.

The data that are presented in figures 10 to 13 are lacking somewhat
in completeness due to the fact that, at the higher and lower corrected
airflows, the turbine temperature limit prevented engine operation up to
the pressure ratios of the undistorted inflow stall line. At the higher
corrected airflow, stall sometimes occurred below the temperature limit
adding to the data completeness; but at the lower corrected airflow stalls
were never obtained.

It was decided that the most pertinent method of presenting the loss
in stall compressor pressure ratio was at a constant corrected engine speed
because the engine cannot significantly change speed during the few milli-
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seconds spanning the occurrence of stall. Stall data are summarized in
figure 14. The loss in stall compressor pressure ratio caused by the
ingested vortex was computed from figures 11 and 13 at a constant cor-
rected engine speed and plotted in a nondimensional form against the in-
gested vortex vertical position parameter. Data are also shown in fig-
ure 14 for the cases where the turbine temperature limit was reached
before stall occurred.

The large losses in stall compressor pressure ratio caused by the
ingested vortex are illustrated well in figure 14. The maximum lcss in
stall compressor pressure ratio caused by the ingested vortex rotating
counter to the engine rotation was larger than the maximum loss in stall
pressure ratio caused by the vortex rotating with the engine. When the
vortex rotated counter to the engine, the maximum nondimensional leoss in
stall pressure ratio was 0.058 (fig. 14(a)); whereas when the vortex rs-
tated with the engine rotation the maximum nondimensional loss in stall
pressure ratio was 0,026 (fig. l4(b)). A better perspective of the sig-
nificance of these numbers is gained by the realization that the 0.058
nondimensional loss in stall pressure ratio represents a stall pressure
ratio that was 33 percent nearer to the nominal normal operating line
(along a line of constant corrected speed) than the undistorted inflow
stall line. The 0.026 nondimensional loss in stall pressure ratio caused
by the vortex rotating with the engine was 15 percent nearer to the nom-
inal normal operating line than the undistorted inflow stall line.

Figure 15 presents a correlation of the ingested vortex vertical
position parameter with the measured radial position of the vortex at the
compressor face. Although the radial positions of the vortex that are
presented in the figure are for a specific vortex rotational directicn
and engine corrected airflow, they are typical in that the radial posi-
tions do not vary substantially with engine conditions or vortex rota-
tional direction. The radial positions of the vortex were obtained from
analysis of compressor-face total-pressure profiles that are not pre-
sented herein. The vortex core contained a lower total pressure which
was detected by the total-pressure probes and traced from probe to probe
as the vortex position varied across the inlet entrance.

It is clear from figures 14 and 15 that, when the ingested vortex
was rotating counter to the engine rotation, the maximum loss in stall
compressor pressure ratio occurred at the higher corrected airflows when
the vortex was located near the engine hub. When the vortex rotated with
the engine rotation the maximum loss in stall pressure ratio occurred
again at the higher corrected airflows but the vortex was approximately
midway between the hub and tip on the cowl side of the duct. These data
not only show an effect of vortex rotational direction on the stall pres-
sure ratio but also that the vortex position at the compressor face
greatly influenced the stall pressure ratio. However, the dissimilar
position effects of the clockwise and counterclockwise vortices strongly
suggest that the effect of vortex position alone cannot be interpreted
without also considering the influence of the rotational direction of the
vortex and its effects on the engine.
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At the lower engine corrected airflow where no stalls were obtained
the turbine temperature limit line in figure 14 indicates that the non-
dimensional loss in stall pressure ratio could not have exceeded about
0.03; roughly half of the maximum loss in stall pressure ratic incurred
at the higher corrected airflows with the vortex rotating counter toc the
engine (fig. 14(a)); but about the same as the maximum loss in stall pres-
sure ratio incurred at the higher corrected airflows with the vortex ro-
tating with the engine (fig. 14(b)). Because of the different stall re-
sults between the higher and lower engine corrected airflows (fig. 14(a))
it seems that the vortex induced stall characteristics of the engine
changed considerably at lower airflows.

The compressor-face total-pressure profiles generated during this
test revealed that at each ingested vortex position the profiles obtained
with clockwise and counterclockwise rotating vortices were, with small
variations, mirror images of each other, especially those at the same
engine corrected airflow. This fact, coupled with the above dissimilar
effects of vortex rotational direction on stall, make it clear that no

= =- -2~ Ainterpretation of the total-pressure variations across the compressor
face could correlate them with vortex induced stall compressor pressure
ratios.

The vortex stall effects reported herein must then be dependent on
the rotational properties of the vortex. The maximum rotational velocity
of the vortex at the compressor face was as large as 25 percent of the
local stream velocity (ref. 1), with a diameter of about 4.5 centimeters;
less than half the compressor hub diameter. The probable streamline of
the vortex maximum rotational velocity as it expanded and wrapped around
the engine hub when the vortex was located near the hub is shown in the
sketch.

Engine

-~ Streamline of
maximum rotaticnal
velocity of clock-
wise vortex

rotation

Vortex center—

The resulting large rotational velocities near the hub and totally around
its circumference explain the large loss in stall pressure ratio that oc-
curred when the vortex was near the hub and rotating counter to the
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engine. With such a condition fluid rotational velocities would appear

to the compressor blades as a continual large increase in angle of attack
near the hub and thereby increase the likelihood of stall. A contributing
factor to this increased stall potential may be due to a characteristic of
the engine reported in reference 4; when tip, mid-span, and hub radial
distortion patterns were imposed upon the compressor, the hub region was
found to be the most sensitive to distortion.

SUMMARY OF RESULTS

A two-dimensional inlet-engine combinaticn was placed in a Mach 0.4
stream in the Lewis 10- by 10-Foot Supersonic Wind Tunnel sc as to ingest
the tip vortex of a wing mounted at a forward location in the test sec-
tion. 1Inlet angle-of-attack variaticn was used to cause vortex ingestion
to occur at selected vertical locations across the inlet entrance. Wing
angle of attack was selected to produce the maximum vortex strength, and
positive and negative angles were utilized to generate vortices that ro-
tated with and opposite to the direction of turbojet engine rotaticn,

The effect of these variables on the stall margin of the J85-GE-13 turbo-

jet engine was determined at three corrected airflows with the fcllowing
results,

1. Ingestion of a wing tip vortex by a turbojet engine can cause a
large reduction in engine stall margin.

2, Vortex location at the compressor face and vortex rotational di-
rection had a significant effect on the compressor pressure ratio at
which stall occurred.

3. Vortex induced stall compressor pressure ratios did not correlate
with total-pressure variations across the compressor face.

4, With the vortex rotating opposite to the engine rotation and lo-
cated near the compressor hub, the engine stalled at a compressor pres-
sure ratio that was closer to the normal operating line than the undis-
torted inflow pressure ratio by as much as 33 percent along a line of
constant corrected speed.

5. With the vortex and engine rotating in the same direction, the
maximum loss in stall pressure ratio was smaller and occurred when the
vortex was located on the cowl side of the duct about midway between the
hub and tip. The stall pressure ratio was as much as 15 percent closer
to the normal operating line than the undistorted inflow stall line.
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Figure 4. - Wing and inlet installed in 10- by 10-Foot Supersonic Wind Tunnel.,

Huuhuunnhunuuuuguz_;_




.l) A\“W

tSof §0 v\\cﬁ\n\oh - .lm. u;:ms\

“001g [ dwuwng A~

(norp»ss
PIvg

“0 5824 0> )
$YL/ = U\N

N

L aans

n’oﬂ)?.} “ 24ty

ﬁwnwv \E.d%v
2°8 =Yy

!

4 tod

% .T,o>

SNIM

her_\:u ﬁo..rcr:\h |\

KL

i. L B U4

I

L

M O N N LN LK MK L



‘dn +75 fsay §0 mats .Ad\\ -'9 o\.\.mm\

/

\\03 tom\ahh \qu

7°f3y wony
> ép> CIACRTIRLY

_ /Y dif Feim go
, \ tasx\x\?\n\.\&\

\ Ny

i

o/t Yrop e go-2ybur buim

\Jo\%\.(

f13 sarpes pasy

\

L K B O 0 E K o L &

L L L L L

L kK L

o u



O 7;7‘41, /-freSSure /ro‘c
® SAatic -pressvre fo.?

l?amp Sl'ale O‘; Co*mpr¢$$or~ }a.cc

l‘\ 3007)/1}4,/

- N

0. ¥/ cw)
4 Kad,

1
oo { X
:

Cow/ side 0‘} Ce-mpre:So)- ﬂ(a.cc

F,‘g vre 7. - (am,o ressor-Foce (statson 2) /.‘h:/ru»uufa.*/'an

le0k/mg doewmn stv cam.

B U M U LU UM M K L M RE L O EHE I IO E L& b L L



o 7;',1/ ‘Fressurc Pydbc

Kawmp side 0% compressor eait

|

| 300 \

Cow/ SI.J. o; COMP"OSJO" eyl.f

Frgvre §.- Jis5-GE-/3 Engine Compresser- ax,t

(Sfa.t‘/'o-n 3) /‘n.v/)—umen#d.f/'rh.

B U M N N M L LK LK D K K M B D E K A

L.

A.



Aoy 40 27 bu v £ wrm 2alprso -’ olbﬁ.ﬁ\

Hlll yovy» 40 ,u\nS\d

U\—.‘\\u‘oq

/

™ o
V£,
\.V\

A Lk H B I K & kL L A

B K L L.

B U LN N L L



| Veuroua of Lm\x\.obw e = -
- . T - :

: .f

|

g . . 1
i : SR EUTTR R .
N e m..._ﬂ‘~

b
L orgvpo 4 Xop10 N —paLsbwy uh\\skuo\u TV UK Bk o\nme\ \quVL\EOU - .Q\ Ukhm.\k - R s

. - — -— ———— ]

u : ; . “
\n\ ‘0 \v:.d /2o 0 -l\.\ Lo\m:.éx&\ Xo\\\uo\ \du\*..u.P nu\LoL.. Vu*aumx.\ Adv e L ;

T I o>
: : ” . l\VY\a l\‘ \A@a f \J.Q\*.l&«\@w \VV%JVLNQ(UA B —-3 : -

T s el L Il - :
T R YA .«m\ ,_ ._H...,_.fh_,wﬂ.»m\, _ .(n\. . ,:f”!-..._,h. S

1

N o T i . i ‘ T . g .

- - L \T- S U

— e e o i R D;4.. ) T )
e e e . T e e e ——— N

. . . N — S . S
. L \ T
o Ze sy ﬂt.{.ca.u..\o \dikc\(l/ - / ,M - s - -

- .- - e —— e s e ’I"Irclp\l.l'lr,’ - ’

| % R T ——— e

hut.\ P?375 Pafr3aagr T - S NS

\lb\..\ “/ wux\‘n\ s/psgy —_—— T T : . ! -
. . L CAeen — ey BYE . g .
! oo/ .&I.\_.»:Q\ZN

! fQ/fg_,q 241 SS?JJ dorx

Pasds ruwibuz ’ ( o
76 .\w»\.ouxkuucm.«wu&uox - -—
- - % NSNS g s paproppay [l &
R O “b56 ) e : — R
i \ e T ) S S S
, \kaa.vuo \\J\h \..0\ T4 50.\?00& Wt - )
o

o . xl.\\ FUp0 UL Ju1gany Bp0uap sp0gw Rs pobboyy lg PO T
T . spured j/vps epowsp sjpequiks posoy S - -
R m.. sat e e
b 2 ‘o S99/ /80’ o

i ) 8/ /€70 e} o

Fes e L fery s mags ssviy 05 /6
! s/ %Y H A Do ,
1Y [rirsoy g Py RELETIL SRS

——— e —

NI Y O

L

REPRODUCIBILITY OF THUL
ORIGINAL PAGE IS PO .
1Y

L L L L

u



b . S . Lo ; ! . ,m L raeih ::;W;.w... wa.«u.uﬁw..,_;m_,“m:.,m... I I A

4'..',“.1'.‘!.4.171 Tk TTTTmTmr T T e .|L:nu.4..4|41||}|.4 ToToTT o i..'..l'.n r.n’wl S Co i -t ||||)1‘
R S S N S Lprnes - o/ ddAnsiy T

\vm\ o -I\.\ Loxu:...cxen\ 50\*23\ \iv\\lob. n.\ko\# Vu*uumﬁ\ Anw -.-1_.“-.1 .“iu...lwi . -J

e e ﬂwﬂﬂﬂ@.l\mm*ovx\ov df . ] H i
B VR e BT A VRN 7 7

i S LT
. S B .

e S S ST S o W LR NI S SOOI

S

!
:

< ==

i
1
|
1

432::»\“ Pepovun0r
\sn\% w/ \sx;e\usvﬁ\. - ——

|
o

Lo X(BALNIND .
\uu\h surk 32

1
)
1 '
D/NSSTud AOTSIA
]
i
|
|
t
t
|
!

l
.
|

|

L

|
\‘;
v
~
~
v
.
A
Q
u
- .
&
i
V]
3
Q
f

|
A

'
!
|
'

po

R

|.
(l
'
'

i
¢
}
'
'
i
1

9
b~
/:'Q' B}

I

_—————— ———— —— . — = e — Ml e ——— g‘! e - -
. \lxsa.vvo \\.ﬂ\hv \LO\ vﬁ \vt.\vdwk S

- C g Rl dnpeasdWdf uigany p0udp spoguhs pabbv)y : : R—
spurod J/Pps Spousp ssoquiks p259, 5 RS D

%
.
B
|
|
|
I

SR oL 59/ ) o o

. (@rp P4 mOfs -sSVLL 05/ by . R -

L e peipeey ey’ ey m o

—— e e e - —————— e el

L M N O E LK L L i

A

L LK L LU L L L u

b 1



e e —

! : : S C _ P i * *- ‘, w-\v.ﬂ

e

: _— .sJ;,}w-f
e ) p .el...,;.1.1..\4-\;..%.'&-‘llimz!. \vu\.x{xow 0\ u..:n\.u\ :

it o e e $

.\iw o .t\t fa oxuiéxeu‘ Xe\*:o\ \dﬁx..os. n{Lo\» \J,muumﬂ\ ﬂuv S

e M o paparadoy | N
_ " ooz T Sy TR S VAR T Iy ST
|-er S S e — - l T e . ‘-T- e l.l\nl..\l.\-.l\l
T N \ o ) e ‘ y . RN o W [ S —
- - - - - e - T - . o
I
. - — R S . e 3
_ u -
LT wr - vt o -
vr:\ 5 R 2o’ { \< l/ n o
s - - e e s o - A, -
hl - -
B
ﬂN!L\ ?v\n Poprdaa0)> - “
\snxw.t\ ‘v*&o*h\hsb — —— ) “ o
1 ) 00! ¥ (CFraNIND ] b SRRSO

"Pa>ds 7ulbud e
.NM.!\vmqu A4 0 w‘&wukum;! TTTY A

e - s e —4

[ e e e |.w A T - , R - - = e e B | ‘.d—

\i...r...u_.uo J/4 S Bacg g pay>0aU ‘ R :
T ey vxa\dxo\ﬁm\ au/gun) agouap sfeguw hs pabbv)s 1 8 - -ill‘ll
N h\kwoA\ [/P£S FfoK 8p n\oﬂ.ﬂhh F2$979 et T
R s# O T
S oL $9/ a - -
T 2L ‘© 3/ '0) e e —
. mOff - 4 N .
:\*o.\v.»\u \“\N?ﬂﬂ\“ﬁ s\ﬁou‘..\u&\\.m\:\::vﬁ C, L i

M M Bk K kL L

B L

REPRODUCIBILITY OF THE
ORIGINAL PAGE IS POOR
L L E K

L

o u kK



S e Mt AR _ . ST L, _ e
Lot ! . . s o 1 b SRR m N O o : N

i

M e e A q e e
—— S|
: ! !
l'i‘!.l.ﬂ . - .
_ ” AT gy T

“ . P PP U U S A SO —_— oo A S , :
. ” R~k 47 & 4 ;. 2 57 Y. VA T T
N S : ] = . : S E S
S R SRR S I —_ _— ;

“cop |

Vbrs\ ﬂF-*JLon\Q \¢£Ll>\ l/

'
x

2/053Pud AOFTEIAL
i
j
|
|
]
[}
i
i
]

nv-ﬁ\ W:\n PIf23u440>
\:Q\m w! Wu*&e\ s7pupy —_—

‘ e
~

N S S N Joor X(OALNIN)

C Pards rurbus
I8

|
]
i

-
"
]

K= Fwi g g preppy

I D O o

S - : pr441230 Va ks s..o\ <4 Vu.\vdmg

e — L T xl:\ Hngoasdudl surgan) 30udp siogucks pabbu)y

- sgwrod y/vps wpousp s70qwhs  paso, e

e \W l.vl\ﬂ\ O C e e e
R oL’ 59/ 0

I
|
'

/% ar g

Vo
.’g’
!

t
!

Gl L 9L o 8/ ') l;t xr
e L erpda moyy ssoiy 5
; . : “, x»\.z \d.:.xo\.\ .w\ﬂ.\\.m\x\i.oi

- - T | oL Mot h T 1€

A AL P L

A K L L K L EHE I L1 K

L

H LN L L u



. H " H R H . .o . L . . . . CE
b m i ! i R AR i ) [ T i TR .,. . g
- . i . . . ! . H vom

f !

i

L

.uﬂ;,_ W @»ﬂu:, woax{xou | Q\ u;,.m\

K L 4

—— !
- e e T SR —
- -— -

- - - Je ~\ ﬂF.*dLuQQ \¢§Lt>\ l/ .. H
| T AN A N Y
.- I - N
o | i — S N N >
Tt o ~N
U PoadsS Pagsduacr — :

mafgut Pagdopssp F: R

[ _— e N e LSRRI S

oo/ xa@#\ﬁ\\.\&
Paads 2urbuas
TE  Pojr3AA0> FRIILNG

gl e s VAN TR = S IR LV Y Poptapsipun

\OLL\CUQ \\ﬂ\h. !LO\ vQ WO.\vde
.\:R\\ g\dxs\fu\ 2urgan]) poudp ssogw Rs pabbo)y
- ’ spurod //PFS Ffousp ssoquhs pesosy
R 19° SHl 00S
. oL’ 59/ os M’

N E e 2£ ‘o 8/ oS0

- o fergda meys v se5/6 H/Y 433usvaed wostrsod
L c % \.I.QEO\_\ \\Lou\S\\.ﬂ.\R\:ﬁO\Q \“X\“%M. quLokf‘w\w\omx\

4

_-——— e e

d M I

340
i

! 1
I
! |
)
VRN
L L

il

A 2/2SSPud 4os3
|
|
REPRODUCLIIL

ORIGINAL PAGE IS POOR

g et
L L L L

i€

/
L

i

-—
i

|
L L

o—ur - 1 .- !

——_—e — ]

H LU L



e AR S T T B T T e e v
_ . . TR Ty .A_.vﬁ.ll..ilulw..!hi..nmo..w-.,.-L“ll.culblm:x -1 :“v.,it..ll.... S “n..u - -H ) Tﬁ “ SV w: l..l.'_. - !w
: i w iw o .,..~.fi4|. ;WU\-X\*XO“ - ‘O e ——

S S e Ll

J .

IR

.u.c..a.h \ka .

]
i
Y
H
13

3

i
Y
’ 1

T e e L

-.... PP i DS D e I SO . :
._b.,uwiot\x.vk_.nh.o-t\# ‘a 049NV AvS woryssod [P2IfH9 A Xafuon %u*uumﬁ\ ﬁ.‘mv II“. —

T T T AR e e oy - w
T G M o i s . R Eh P

N S S 4 T T T T T T g T T T T g e g

m —— TR

S _ . - N B o
S ke AR LA AL EL N R
T H B T T e e l%u r'i”!ll BRI v:l.(||..
. e ]
. T S & I
U Poads Pogoraney xllm e
masgl pagessipuy - T e T R Rt oy
e o - Fr— - . PR - ——— Y . S n l'.'
Qh et ——— i o fJ - |”,.l —— l”..lll[
; 0OL X(SAYNIND. 0 S

e Pasds rutbus " T
, Z5" P A0 FRIIAYy o e e
‘ A . A SRS S S
———— . s - - . e eim e - e e ———— ) ) ) . . . ' f A : .u.
L A oS _ ~ o :
I H CNSTIRIIVES MRy papmepapany -t g mm ——m—
w b 54 S

- it U

/|

| PE440 sruss s404 29 \v!\vcwk

b

L pm
o, Y

e T spured s/vps wpousp spequikis pososs S

. oy oA T

v usdwl 3uiqiny p0Udp sroguw ks pobbv)y L g P i..,.;.;.!-‘.... z--

. Imflll.r. I oL’ $97 S8 0 %vll.. u;-

e 9L 0 3/ 5290 0 -

R ) ; Ol aDA Ik et . = Qe
Lo s e (@0pA mess ssvige ses /6 MY Taraedpaod
L e TREST el By TSR]

K SR | LI LIS R LN

REPRODUCIBILITY OF THE

ORIGINAL PAGE IS POOK

B L L A

4

LK M 1 n

F 4

L LK L U

o U o u B op



S AR TS T A R I I S S SUR e S

ﬂfu ]

AR S SE JL!‘Jq s . —L

W Ur:\*rhow

——— e = et

Q\ u-.an\u\ ‘.‘.,u.,,.“,_

e T

I5LOPY 0L 0N Y anpavand worgised [rotpaas xepuon 3.:;\ )i —

dar " S Tt o l.q\*. v \oymovﬂuou

.
—— i ——

T R O I e

= Y T T
-

~ e — - — i
v ?
i :

\ - e VF-\ ﬂlL*.dLuQ& \d...tknkl/ / - P -
P e e e e eme il L ——————— .. —— $m T T e s all_
0
3 - -
- -~ - b . ‘d. e ]
Forwy wuoxn P3428440> . < X' o b TS N — =
s!b\% wl Wuxxox /P e m — ”
- - . - I&ln.'lﬂntt
- ST oo/ i.k»i\\\ﬁ T
' Pasds suibusr :
T - T T - |h. l./.l; Tt ,ﬁ\ou AXDY" V:Vz&q o sI.I.J:!I, T
e SR W - B
T T T : o e .qu\l\\d*w ro7ERY wu\..u\ﬁWﬁ\g L (m et
S L , N . D I
iﬁ G \oskauuo \\{h »40y oﬂ \!\vduk W o
e x\\mw,\.- xa:\\ e uddwat UIgaN) Pj0udp S/ogw R pobbo)y LN N
N L . spwrod J/vps opowdp spequhs \-no\u

R S --iri-n, o oL’ 59/ 90¢"
e ,lil‘:_',lirll,l‘ilc 2€© © 3/ 95,0

e _ e Pa moyg _ssvs UOh\hL\
: \0\—: \‘R:ko\n\ .v\S \Uk\:aok\ \uuﬁxmﬁ. xUNLo.\.. Vw\nwhk\

H/Y “aapswniod uossrsod

o0

Bk L L &

L'i

L LK L L K L B 4B 1n

K

N LN U L L



Tl.m-.uv : _. o O L T R o Aol e w S -' boood P u..%_

ﬁl’u .1.... e tme e eeihimee e e e D A N S A O S S SN

e D . i \t\a\ukanl *0r UL)hskﬁlt--lfilmﬂ

1 H : MR

oﬂk o \s.d &xu .o-I\# Lo\ut..c‘.c\ Xo\*snoﬁ\ \duxx...o.P hu\ko\.. Vo..—uumﬁ\ ﬁ\.\v B .w llﬁ'llllux! lu*

N o > vaxo “ , ] : _ — -
wlri\aoimi: i N I

BRI N TR Vo i A W A A A AR S v

1-

T T T
- - - B -
N [
[ — SN S I S
N\

Yy _ i -
:L\ A :
P VR S —_
- T - - T [ R
Q .
- g —
— e e e - F— Yy e e

00.).\ Prads Pags9ua0>
\lu\\x.x P3Py — — —

<. oor .«l&:\)ﬁ
Pasds snrbus
—PPpIIAAOI w:vﬂ&u\

,(T ’ f"-“i ‘é/a?!!?d
|
i
f
!

it At :a\maw\;,.aw:wﬁ Tt

R I Pl .

, \vo..?.\.huo Vi, Xd \LO\ vﬂ PPYys>v0u
) T MUy Fngousdwal uigin] 3r0uap speguchs pabbo/s | g ) .
L . . spurod J/Pps wpoudp spoqurhs pasoss P S
S — 19’ < hl 768 o
e e oL 59/ bt &’ I -
e e 2L ‘© 3/ 968 0 o)

_Mery®a mofs -ssoul uo.n\n\.\ H/Y xuxu:».?.d\ :o\\\ho\ L v !
£ /ooy s\CowQ_ [ kI oy \uuﬁsun.. Xw)don \vwxnwmkx g

e - -.:-..\I»l').ll;.,n.-#

'

AL

v
[

L_}‘

L U U0 K

L Lk L

ORIGINAL PAGE IS POOR
u

REPRODUCIBILITY OF THE

I L L

L L

H M L



.aw:.ihn.w 0\ \.u\x)ouw

Ua/pwjol ¥ opdonrpapsabul DSImyr0)5 PRIIS BuEUD PI,DB440> L0 LOrgINAL D SO UO/ID12I0 AOSSIAS MO . ° [/ .Nk:%.w\ e

P, M

r .A.H.,..-...I\‘m\ 0 puv 1800 uI Y Lo\oidxcl worpss0d \du{...o.P Lafao4 Vu*uumﬂ\ fd\

f ; : ; u *gﬂuivﬁ

'

T S e AU A R A .
057 t T gE mm 2 A -7 AR '
. [ ' . ; IR . i ; 5 : ' .
- .‘v _ - R L llm.l...w.. w‘ B “ il .th .. RS o
_ i B S T e LTS 1 B S GO
..... o e _m,_,.. ._L.‘-...,‘,ﬁ._.wmy o

.
i

S - e e e ————— . -

( .“-F#\ \\ﬁ\“\ )QN* wrs wV*XQ\.I~W—R\J

O — . Mtd/ -
PIA41I30  frof s B4ofag V!.\vduk T e B
AWy Dangeadd Wit dWqing dyoudp Sfoguwhs \vhme\.\ . v
T spurod y/ops opoudp sypoquwhs pwsosy T T T
L 19° sl 1€1° oy

o
oL 597 180’ o
O

,c| 7£ @ 3/ JE1'0 T T T
T fergma moys -ssvi o5/ by H/Y “apsevavd wosgrsod me e e
o~ *u\:.q \dx:ko;\ \\SS\S \d:\.tok\ \SQ.CL. xouxq.\r pa;45abuy
q : i

> ) BE ST e - ) -

«d

L4

CR O VD G TR

L

L

L L

L L U

H UM U



by ' S b

——— e e

T RNy HT P

: ~ ..... ‘U):P\KOU
_ AR %m\Q .&\u\ Lo\midxc\ So\*suo\ \du:*..our nu\LoL.. \.u*uuoﬂ\.ﬂﬂw ﬂﬂtw.m!

‘l/ utshsk

QW.\. 88 94 ThE IT! Mm.o-i!..lrm illt!im: “‘ “ :
: - -rtIiT - - T N e ettt
h 4 IR Yoo i P i 2
P - - N L .m_ -+ ) - mr i . - - L i
i y - ¢ R S A S, . - .,.ﬂ.n-.--w%k - -
A - e - T ']l...‘il'lll.lval.‘l»f.f\ll’. e —— e o M - - »QOJ .
uﬁw\waﬁwx&nudﬂdvjﬁuué - .sl.Hl,l .\%u.o: Wr R
- - ¥
— . S
w
e &
R
. A
— —— e %un MILII
‘u.? DI
o
S SRS S
$ ..
S TR, | )
S e I o7 S S
\!Q\* wrs w “*\Q\“ﬂﬁiﬁb .M .
...... — —— e i ———— - - |r i
- N |
I ¥ S
PIA42250 Vo 4 ULO\ *q Poy>00u Jg )
AR Sangoasd Wt duigany dpouap siogw ks pobbo)y N
spwrod  //Pps opousp spoqubs pasos , R
- e AR
oL’ 59/ o i ) -
o ‘orp e  moys -ssvi d05/ by ST ..lnfw.l.l T .
- *0\&.0 \‘R:kﬁ\%\ o§ \.‘R\-&.O\«\ - - !c —_ z .m
. de _ - I | L e § L |
[ ST RN R T s £

ThHE

™
K

ITY O

REPRODUCIBIL

ORIGINAL PAGE IS POOR

h H B K LK L L L

L L U L L LKL LR L

H UM L



\vn\.t{xoU .\\ utahsm

Lo S T A O

-2 ,uv hlni.lr.
TI L hh2o -I\t so\widxc\ woss159d [PIIFAR Lo a0 \u..:umﬁ\ AUV

UDNETSPENEUY NP

— »Iul.?u -

_rll ...... , QQNA;NNQ. r3 Nw\.l.vjﬂxdﬂdlﬂ.ujkxwu F R uwa

e s e — e ——

e

Loo- s

05/ 8 95 xm,..wt.xwm T TaE TR T R T T

. et e e —— ——— e e

T T s/ WLN.\.\..QEUNQ«N‘«H.N.\,Q\Ql

— e e S e ;Nsl..l?. -
UEQ \\dm.w \:o\% wys Wuﬂkﬁ%miﬂb + l--AAaJ,I. -
. - - - e --.-.c.J*-i‘
- PAA41II0  srof s Baos s B £
529 Pdyrvoou

B LIy Jngo4dd W uIqind roudp s/oguc ks pabbv) o N hﬁ
T n\t...oo\ //PFS Ffou8p spoqurhs P59/ o T T R T
B (9 <sHl o T R ]
_— - U I AR —
oL 597 w | T

9L ‘0 3/ o
o S c e
. t\ﬂe \M\N\hﬂs\“h s\xokuw_a\\m\t\:ng . A

L L L L LW B L HE H B EKE LK L

L L

M M LU



! : 4. H B R A | u‘w

panusguod =" /) dunbif T

-

Q
S:

SR TR R P

IO S

» \ﬂNm o -I\# Loxwidxc\ x.o\*;o.\ \ducn..u.P nq\LoL. wo.‘.uu mF\ va ..,J 'I.JIII .111 “

- R P - - ] .I Y L. :
P —— S : r
- - e

i

'
L. 1.

R ,‘I..u.:. \\ \\.ﬂ\“ 1}0\*#~ \v“%&“\.ﬂiw-ﬁ\d .-

e e i e e e e e e e~ h e L e o ——— e o

\CLLAMVO \\U\b 'LO\ *q wﬁa\véuk

VY4 Y\.\dxo\rpu\ Purgaa) poudp spoguc K \vﬂhe\l\ T ’ .lr!-...uﬁ
spurod J/vps Spowdp spogwhs p59)5 - . e

19 Al O

oL’ 59/ ] : M

7 ‘o 3/ o) T

f@rp®a mosg -ssvru

- i LIRS i

bt SRS i ———— et e e K

*»\:.e \.l.n:ko\v\ s\ioﬂ\ﬂ_n\\.m\t\:ag | - .l , - B I.L.i.w..mo.“., -

(S ¥ T

u

i U

L

H M L



abesri

oaso pu 0540wy ‘aspraeand worgiiid [T
— oo G RN

Pt SR I
v.s\.bu

.d

L

Lok

O VO R R

i

) _
- . B e

[ —
N

L mwy (puEsmerg e PRI

_ | e R

441220 \\d\h. U...om 29 \U.\vduk [ -
7 *!.\\ g\‘ﬂ\fh\ ﬁR\QL\.\ UNDFU‘ W\OQ‘F ks \Ohhd\n\ e [ " o
T ) ouwdp syoqmhs posos5 A Sl |
e = m\ﬁwo\ 1/°Fs *f py O N :.J.‘L.T R
\W. Iml.\u\ Q . D e - ] .
- oL 59/ e X%, o .
o 970 8/ 0050

~o, sod e e i e T T .“!wl.iw:.w S
| H, Qo{oﬁd\.d\ worfl | T
e -Q\*b‘\vﬂe \‘\NLH%Q‘\“«. s\IsouMM\ \n.\!.x:\.ko)s \\«G.qu.r xtwLo.) wauom:\ R . “ | ‘

. . e . S : : vy !

B S NN WUR RS TR

: : ) - ey
: RS SEE ARSI S et
1 H -

[ I BRIy - T
P s L T ; .

REPRODUCIBILITY OF THE
ORIGINAL PAGE IS POOR
L Lk L

U

L L



.. R E e \.ust\*xou ‘17 Y48/l

4....|u._ SEEaT VUL R S AR S SRR ST ENRE SRS Y PORE PETNN I B FRTS ” i

S M.Nm ‘0 puv M\HQ -I\t s»xoiéxcn\ So\*;ol \iu\*..os. Lafa04 pIyS? mx.\ A.mv «..x.wm!. RS R
m'_ T z Qgﬁwﬂlﬁ “ 1 > TIRTW x .lLoM *Suuﬂvq ‘ * SRR 1
051 TTTRET  #E T AR . T
N T
o R T
e : e -
B e - S e unﬂQﬁnﬂ&u\QNdﬁku - -

AP B U UV RO |

::;.o,o'ssp«lé/uéoj‘” T
H : ': .
4

) .
flll.azcx,-hu

e ,n .
- N - - .,|l]h||
I ,M.a.--:l_
i L3
.

- J“R \\ \\ﬁ\h ;U\W ws WVN\.Q\ wsﬁﬁb EO

PI4412250 \\ﬂ\b ‘&0\ *q PPy>00u
LY Fangeasdwdf suiqan] 30usp sioguhs pabbv)y T - I.!.x.xazd_q -
P spurod //PFS FfoU8P ssequwhs poso, T o ) -

19° S 529" R P
— oL 59/ sts o T S . S
. 9L o 3/ £29°0 o T TTETT oI
T tesgma  moys -ssviu , sas/ &y H/ ¥ “spasvaod :0\.\\».& T e e e
R 1»\._3 \dx:_:o\_\ . \t.ws \Ix\.&ok\ \uvﬁsmF xn».\?f \ooxnon:\ L . . L2 e

—— T n N

T C - ) ) : L.

AL L

L kR K M H I K

L

L L

L L I

M M U



K]

o !x _ P TSRO ISP LU S SO PR SN ST EP ‘pIrusguoy 7Yy
H/Y ‘A ox?....o....e\ x.o\*;ok \dus\;o.r n{LoL. .vu*uumﬁ\ 6

ﬁn' B f . : QQ\\ml'Ntlw N. : I‘W * . _ :
oor T T TTRE gy - NMJIT&W_: E ) i ¥R — —
- _ 35T R P g e ELUR
L . ! N : : o X \Jh N TSI
“.- T Ty 1(“ SETEE: .w.m;r. hu.m ) ! ! k - - w e
_— b 4 ~ m. ....4...: . | B e e ll.lll.:.l! e ll.:ma l..xl-(.ix.lM
U . | , T SRS AT PN
1 llw‘nad.\lms\dﬂuku \Q.ENO\A\ ) 1 -
A feme TS S
ey 7% q.:.& wr Vdéﬁﬁ.ﬁw: .
~ \vﬂ&k\.bvo \\d\b 010\ >g \vt.\vd&k e
. Lt/ vxa\dlu\f. o dusqany dp0udp ssogw ks pobboyy - - o R N
. spured fvps spowsp spoquks 5oy e o
o e ) 4t |.IJ

P T [P :

.. ..-s‘x‘i&ﬂ“ﬂ\“ SIVLL \w\ r 75400
- o298 ' - “..
A A

. QN. \“~W\ Qo h . D —— It - — e .
‘ 3 o S
O

N
EE—
.!l.ll'.w
T |

. r—

_ — H “ ;
T e b h.uh..‘

£3

REPRODUCIBILITY UF Thw

ORIGINAL PAGE IS POOR



llT b . - : i ._.;, oo R }Q\J\ubﬁou - \\
918 o\on.c w\m (o] ut\t so\uidxc\ Xo\xsno\ \du{xoh. uu,\koL..

Tl&allﬁw - -

pa4%2 mS\ CC

Dun h.\uw;,lt

1ﬂu0_ > \.ﬂ

udnﬁﬂﬁulﬁudlw PF AT

[ i

* ENU‘«U.Q

CTes AT CE _aww.l,!-g,.wid.i-mulsw:,w._.

‘
[ S - - . 1
- S S S S S
L ' . s
e
|

forp24 moyy -ssvre

_,0,:.}\...\\‘6.\..« \xo\\. wr \uvw\.Q\m~w2\u .

\Oxkébuo. \u\&'V.QI .MLIMW!W:Q .\U.\vdb.\ - - - e
\!.\\ g\‘l.\fﬁ\ 0t~ﬂk\v\ U\O:U\U W\Oﬂﬁhh.ﬂ \V“md\n\ - .- -

spurod J/vps opousp s/oquhs  pasos
/19° SHl 698° <
oL . 59/ 613 0
7 0 3/ 6980 )
05/ by H/Y uopaspaod 20\.\\hOn\ o

- Fyn? \dx:ko\v\ s\xows [P % w0y \duﬁsu&. X #3404 Vw\hoh:\

4o

i i ] ! . ot

g

&

T

Fs o4

!
¥
!
I
!
1
'
)

¥
‘
|

I
. L

h;\ '
i

!

U I pupsd D
nsy
|
t

PR

b

I

Y 7 T

!

e !

K £ L L L

B H I

B oL oL

L L L L

L

H H M L



SEN N S . . o b d m o T
2 N T R R O ..A..W.A 7 u LS E T }

m Uorgv o4 kagaod .,b\\nwm.&\ DS/ M Y30, 2404 UN0Y e B> UDLL A0E 40 Lohhu\.\fov - 2} F4n m.\\\ T -_
Lo P . o — o . L » . i
“ n\ o puv \no‘ont\.\ xo\oidxc\ x.o\\suﬂn\..\.w'u\*..o.? n«\LoL. wo*uu mS\ ﬂdw ‘ar.-“...iwl.v.?w. . +-L
R B B R e A Rl B ar el prpFTy T T

e A AR, R e T

b H

S I AN S S T : N S g e e e

nwf.\wso\h P3p39u4402
\:c\w wr \uu‘..ox -\vs.b PR —

11..*.,. - S —
00\ xal\..—.x\N)@ 1. WN%;L S
\vuu\.w v.:nx.u S :
- Nw»\ou \.ﬂduum. Nvu.«n\iix R S S

S i \ ..... PR DU L
T R e 2 e P 4X:llvﬂwﬂiww..lq\mﬁ\uiddmﬁ!,&:_smi-.i.r|..lllu

S LT e EE S NS

\8....3.30 \\.n\.w ?.ow >9 pays>vau D .
ARy Hnpessdudy suigint yousp spoguw ks pabbvyy Ly ®

I
L el spurod //PES oK EP ssoquhs pesoss M

«Iil;n-l - WIOM|| —— /19’ Skl ! cl' - o ..!tilli?. o

A 59/ 130 a -

P 7£ @ 3/ 1€1-0 o O o

AR SRS IR sosxd.. mOfS -5V /4 H/Y 3 DAvd Losl/s h

IR T IR FAR? yowikoy s\&.uwﬂ\\w\t\:ng \“uﬁuwmf X ®)d04 Vw\w.\wmx\ oo

I
i

-
? TEL T Wty Wt

]

L L L L

L kB K M H U K

L

L L

L

L L

b M N



i
R S

R RO T S IO : S SECS IUENE LIV SUUCTIEEES
R I Er T EE S SOREE: IRTrRis B EEEes SERLTERES RTINS T S =
R B L us‘.v RS . o RIS AT w RSRES R R R S A e T
i ” ] E i : ’ O RSP

|

! o -:IT =

m.__.: DR T Al B EE M Cprnmipned =Tl dankey [T
T . : T i

h o-l\k Lo\widxcu\ x.o\\: M n{LoL. \uq..uumca\ AQV : ke ” —t b
_ = : ttrery ! iy

;_ [

w _ _.

i N ‘e
,” T ALY B SUnacas’ B !dlwdﬂal\uv*..viou — B Eoae
ben = u = N KU S TS M ,.m A4 ; RIS S S i SR NPT RSO B!
S M R LA O, A I LA A e e e
« R ; O T ! : T T e e .;ﬁ‘ —
._ ., i -~ : m.l I T T e e e o E e R e
I A ! . ! L _ o
. : :. ’ :
: R e Sy e Y T TRy SN —!
: N .
SO A N ol
—— — . - — — - — / ‘
X o-tee e
L E
R
. R V]
S S I
U R U SE S SO P U

—-Io:\ﬁu’\a. \u\uolsov i : :
3..& e

lI‘J'?J

K

00l ¥ (CANIND ]

27N

L N Paads rurbuwr o T
N‘vxau.hﬂa-wwﬁwu&u\ : ettt

. T
T ‘,
~

) ) , o
_ e i .{l-w u.m-e,.l!stla o ..,.a. .

. _~ ) T \u.?S.vuo Vo' Ad sxo\vﬁ \v!\vdok . W R s

T " Fear Sy Snpvasdwap uiqind ajousp spequcks pobosrly M

Tl spwrod J/vps Spowsp ssoquhs P59/ 4 i

e !.mnl,i-wlllu.,|.w oL’ 59/ 0 e e e

[ : i :

A ; i A o T -
P - e e Ao Lf@pBA moss ssvi ses/ by P : o .
bl A prkikey Cawnerp (Fuywy e

2, )
: REH IR DT N T

el

A L

L L

POOR
A H I

K LU

REPRODUCIBILITY oF THE
L

ORIGINAL PAGE IS

L L L

L L L

M M LU



[ e o iy i e g oo L e — - —
.- -

-

b ‘. : !

4+ [P |<| ——— ey 01‘[..!“:!!1,[.4..‘01]

T e T R

r"f”?

T tl. T T T 4
! l

N S N [Tl-* Lt
; ! ux\ P .

u,\

e r A

i

_.w s el :
I IR R N R
cooot

i

| .

R Ty
i :w

\u)x\*koU - Z/
: ‘ ,... 1_ _ ..” N.‘
AATC O.I\k s.xuﬁdxc\ So\*suoa\ \du{..ub. No\LQL.. wu*uumﬁ\

E ,J

......

- ,..l”.: 1

\v v%J VLLNV

m .if&lsww thl_x 97 TTT -n-mw..«x,L 4

“

! i T
| N

PR

PR IS S ST S

B R i L
| - JPRESS SESO | »D_x-...ulx A
| | ) ik U —3
l X : T
: T T .
; : A ”. .
. PR T . i
i 4 '™ . T
)] ' u
- ¥ - R
e D
oy we\n Paio9unc) N\
moyg it \u.\\.e\ -\th —_——— [ W - s
T R L) e
9o % - =
oo/ .&I\.\x\\)ﬁ B : L !

T ixlboxl
R (9"
! , : i oL’

— —  wo

. L : : et q‘\“k mO/f 35V

R *u\x... \d.ﬁ.kb\_\

PV

'

\v.LL\..vvo \\.G\.W ‘LO\ VQ w..\vdwk
%ak.\\ o usdwdst duig4n/ 910u9p syogu ks prbv)y |

spwrod y/vps wpoxep

Mo 1
59/
3/

4
ouwﬂ_w\\.m\ «/uioy

Pards sutbur
63433 Aa05 &ﬂﬁ&u\

.A”ﬁs\ \\.-Qwﬂ lﬂ\ﬂﬂwﬁdvavwi wr -t 1—

1
A BTA

1
-/f',

i

4 4

1
{
i

sy0q whs P25/ 5

&

O
o

'/

.’.g,
|
2
i
L

i

——at ~ ;
. ]
P L S
. e —
! a4

A LN N A 11

R

A i

E

L L LKL LK Lk LK B H I

E

L L

H M LU



TS O Y DI NUS S S o 4»h,4 —,
..lntnrl.i-l!l..l.!il O - i F ! . WU)X\*SQU N\ uxah\K T ~
- - - - !

! 4

I .

..n.v\S ic\*ballgwlxlxbb

— -

T ~J‘Y\- H\.‘

1

+.l..1nL- -

- - St n'l.-w.l,tf_.i.v! R S

.m.nm o -l\t s.x-l&xci ....o\\;ol \dg\...u.:. n.\LoL. wu.\.uumﬁ\ C.vv -1

Taz Y P w R YR : 9r T «.q.\zll‘ T \n\. ”m.__ :

B T

- -, = - gL e - -
e e e | \71: A
e — ——1- e . L =
; : Q )
- . 2
- - . - f e rme em e w . d _
——— . - ,Jv! ———e - — -
N ]
- Aok
o - ) o
- -3 -
————et e = s - _— J e e

nu.ﬁ\\vou\n P42%u4n0r
\!D\\ af \U\LO\S\\F\. —_— e —

i
-
|

Lo x«l@#h,(\)D

!

324
|
t
)
Ll
|

!

S0
prd 240
RO
o |
i ! I i ;

Co |
oy
{ ! |
T Jl !

!
!
A
1

- } U ‘Paads Imibur
[ —— Yv\a.uuqknul.mﬂz.«u\'.
——— —— et A ,Vdf\ \N.?uﬂu jm_ﬂ\ Nu\.nu* SIp A L
B S %ﬁ.,

R ~ pE441dd0 \\{h i..o\ »q %!\vdok
. o o ARLY) Hagousdwds duiginl gpousp sseguw ks pabbo)s ) g

o spurod /vps wpousp sjequhs pasoss
, 4-1,.-_:-11.1._1.I|,“ti /19’ SHl <
S S oL’ 59/ 0

S S 94 0 3/ O

| ) ,

. s'\*.v\. laan/s X33 1772 o [
\&).3 \dx:ko\‘\ s\x.wﬂ_q\\.m\k\.tok\

|
|
|
|
|

i

e ) S 4

i
!
j
|
I

1

REPRODUCIBILITY OF THE

ORIGINAL PAGE IS POOR

F N

L

L L

L 0 Ul

L L

L K L L L L

L

U M L



“_m%w . w

2~ YTl

i
1
!
B R
i

\U\.x\*xov

1

N\ UL:Q\.U\ﬂIIII

0 P4v Osp .o-t\t soxeisxcu\ So\*;oi \dus\..og_. nuxko\.. wu*uumﬂ\ ﬂww ; I G
e :,J.v i A \*.ﬂﬂﬂ \vymv;x.xov w : 4 3 _
oz T AF TN T ey T :m:m |ll.:J I 72 VA Y wl.xm!- Tt
| B N T
. ' : T T i VL L T
i . _ _ o R L oo b !
- - - e N
Q
- - S G e e W
N 4
¥ - K -

-

Vrr-\ ﬂ:.-*.cxugv \dikl)\ ||/ :

Hs.ﬁ\ Wvu\n Pifsduaa)

\sn\\ks \uuxxox Q\F\._ —_—

| -
S
e : A

\
s T f%6E)

b e e C e e

\lx..:..vuo \\c\h .‘Low vﬁ V!\vdwk
- .\la.s\ Jngeusdway uigan/ 3y0udp ssogucks pobbvsy |

spurod j/vps wpoudp sspoquhs PoS9s 5
4
59/

19°
oL
2 ‘©

s.\ PPA mOsg 3L

\J\Sv \.lkzko\v\

233
! tuo M

3/

6
\\.ﬂ_\:\:ao\\

gt

oos"
oshH’
0050

001 Y (BAgN/N)
Pasds swrbun
& 343 A40T FUIILYy

Hy Y aspsutvaed wosyrsod
\u!x..m.r xu»xo.\r hwxuoh:\

b
i
!
|
|
!
|
i

M :
Q . .
B S .- IMI ——
- /M - e m— el
N il
"
. ! ST

i
4
l
!
i

P U S

P

R

|
1
4

: { '
LFmA DU
|
|
!
|
)

I
i

L Lk H O L L 4

u

L L L L L

L L L

H U



_,——————————

o4 O P ,..,.,...:.m..m._..v . : | SR FENE A
SR UL I B L.-.,..,-T,HL ,;y.vx_«.r.nf SRR AP PRI FNT TN R s S

\U}I\.\ROU -7/ VL:I\K w#

L . i C o e :
. p— e

f : , ” . R

\* L%@‘Wﬂ\.é VLLQU

PO A G SO

5, [ 72 74

S l\w. II l...mlllt.l- SR
. = TR N
o .

e ——

Y s
. d - — - -
n o
e e I
—— O - B a i
3 _ L
[ ey - s e e e

nvot\?&\n P3p20ua40y
35\\ w/ Wu*;o\ Q\F) ————
oo/ ,&I\i{\\ﬁ
\nu\k 7%tbur
Pofr3 2403 purzazg 1

)

l
-
A BUASII4
i
1
1

1>~

Ly
1
!
Iq/
i
1
)

.. y/”hul.r“.lj\,d“, 3\\ ar ‘b.\huﬂn.\.ﬂ\vﬂ\v} r

4
1
[N
t
i

\kaabuo \\c\h .‘Lo\ vﬁ \t.\v.owk . d e e e
xlc\ v udd WL FUIqant p0udp srogucks pobbo)y g P

L T spurod /vps ofousp spoqwhs paso;s A .
. (9 ey 529" O ,

R oL 59/ L5 o - -
e 9L 3/ 5290 0 e o
_foryda mofs ssvi 29, H, s vsod tuoslrs o
“ il At 4 f.wm\\%{soé \ﬂwmww ogion wn\w.?\ R

i el S ———

L

v

ke

Lk H H L L

Li'

Sanzs X
o~

L L

SODUC
'\IAAAT

i
L

W

e

e

L L L

L

L

I H L



I : o N A L S R AT S A_ S LT SR O . D i
O : s S SO SN ST
= : T K : L Yo J_u o .\.U)X\*SOU -2/ d4ns/y i
e e e e e e e e e e e b+ e e ——

_ : N : T T
qw.hh oxvﬁd ¢om 0-1\# x»xwiéxcq Xo\*;on\ \.vvs\lob. nu,\(.ol.. %.u*uumx.\ ﬂmv R b -
I A A i Gl i a2 —

- S S l...ri.Nw.illlr.l..-‘.

T e

— e e - — i — —_— — e e e —— e ———

ﬂﬂt..\ Vou\n Ppd2ua0r
so_B\mF\ W.*&n\ \\\FD ———

A .?n'--lpi!f--:iz = ,-Ml,l|._!,__z[-

PR .A‘
. QO X(SAeMIND DS ST
‘Paads surbna
- - 5 \v\.ou \LQU.:\#VU‘NU\‘ TTTTN T T T T
- 3 ; : S -
T - - - il.“l\\ \\.1.\“ \1-.0\*!(\ \..VXNQ\:W ,N...'!._VO T TTT e T

l’dz-

@hm

\U..La.vuo \\c\h !LO\ *q WU.\vde
Thmy deegeasdusg auiging syeusp spoguks pobboss | g

/|

‘2

=4
}
i
i
{

T T T T foer T
R ssurod J/vps wpoudp spoguhs P59 L . _

u S oL: 59/ 90¢" = I
MRS S S 9L ‘© 3/ 95/ 'O o O o
: _ (0 4P4 Mg g5, 4 wipaod Losfrs R
\*u\t..e \dt«hb\“& s\kowa_.\\.n.\k\:so\Q Qﬂw\\xuwpo xww.konf ww\.m\oh:\ P B

Eoi

Y

L LK L H #

L L LK L L L LU

H M L



T T T T o S N I T TN U g TR
_ P S St ! ! i Loie
B S EOO RS S A \t\a\utou - N\ uk)hs.Us Dot

z-lle : - N N

t

b . : : . . ; : ; . . !

~‘I'J|1J! e lwol e S Raian
1

[

|

.nqh_n 1-.' 478 0 I\Q Lo\urxdxc\ Xo\*:on \dUs\Au.P n«.\Lo\P P45 mF\ ﬁva x:l-i.w: l't r ll

E— TN S e AR pS s Fausy T T s —— S

oz s ;.m\;_. LT g,

[ e ——— ——

e e e e . T ey e e -y e o4 mal

et R D SIS 4 [p— ——

B . l.l.. IT.IITI% —

sty ﬂ..;.*.(io&q \(ikc\( I/

H!.:\ Wso\h P?42%u440>
\as\\ ¥4 \uuxlix h\\!.b _————

Qo\ ll&.)\\\ﬁ

- Paarss rurbua
— - |NU\00\~(~0N ‘g3~& o TrTT T T
T e . P /luq..dwoww..qul 3q\mf \.u\ﬁv&»sbu ti—-g&— J!lllwl.l;..
. est T «.«-Mr.-iw_;.!,_}i,
N Pr4a0 srep s Baosag paysess | N
) Ml dangeaddwds usqand rouap sieguchs pabbv . :d.. - B
———— o . x 7 e /d q # P 3/ P /44 3

o ‘ spurod s/vps opousp s7oquhs pososs ) ~-
S /9’ SHl bas: 0
T I, oL’ 59/ Li18" o . _

0O

S S S ST 7 ‘o 3/ 678 ‘O
“ ) M OrpMa mOsg ssv d9s/ h\( H/ Y Lu\ut»dxd\ 20\.\\.—‘2\ ‘
A T T \0\.3 /% imoy \\LS\S \dk\tab\_\ \duﬂxuur quLo&. wanwhk\ v v

——— — e e e e e ——— e S

L] LI P 108 . . i =

LA

L U0 H K

K

ORIGINAL PAGE IS POOR
L

REPRODUCIBILITY OF THi

L L L L L

M M L L L



c(BUIEUS YFim)

U0/ TpOA Xopaou-pi306W D51 Dad[UAQ) P IISS FuLlbuy P2 AA0) Lo weiOUAL O ST Lo/ 04200 AOSSIATUAO) _ - </ w\.\,m,\\.\ BEEE

!

.&" |..T|4L

P erg 400 puo Isa0sH/Y Lo\m:.dxc\ Xe\*:oQ \i!*xus. nuxLoL. \.U*mumx.\ ﬂdv ﬁ
: T TSN P/ T 3 . \..uﬁ.\xeu *EquvQ

[
— :
VIJ: o NS L S S

3 ...--lM

i

m: S

-1

g .
[ TS
[ 7Y
. S
R
g SR S IH.M.
——1%- ¥
3] G
oy .
-

dﬁ\\ \\d\.“ \!ﬂ\w‘-bﬁ \ VW\.Q\.W‘WSD o

4

B I B e e

\UL...S.vuo Vo Xod d402 09 \vadwk‘.

AOUY) Bangoudd WL Fuigand Pp0uap ssogu ks \ohmu\n\

spurod y/vps Spoudp spequhs Po5s 5

/9° S Hl 1€1° o

oL’ 59/ /1§0° o
. 2L © 3/ 1€/ °0 odf O
01 g4 moss —ssvL 4 wpsvd moslrs
,l‘-. \o\x.q \dt:ko\_\ \&xoou\ﬂ.\\.m\k\::x\ s.\\““\s.\uwxh xuﬂx..\.w.\r %W\M\wh:\ S . B .H

1 : | 1 : :

foe

Wy L A RN

¥

. P P
- e e o —— g s e o 2+ e b et i <8 e e A

L L L

u

H U

™

L Lk L

L

i M X K L L L L



——TT

i 1 e ! . - Co \uu\.:.s*xou - m\ Ul;n\u\ .

Cel . 1
l-ﬁl&l_- r_s \&\ o .t\.\ ...oxux..o‘:.n. x.o\*;oqx \du{..os. xrfaos paysabuy ﬁcv ...Jl i xm
. ) . QQ\:.l}*)\\)C IO 7T A48T IS A9 _ . - m
o_m\,_,. B S om T Nm 1%?1 [lel---l- alm-l-lllw‘w---ww - &-,m“,h! W-l”.v-.wu;;._ LA m
! : : — T - : h : “ ’ ]
S e - —
SO ;m -
[ _ —_— Iln\‘.um-:.ldix.lil
Y
. N,
I - e S .- S,
Y
- . S S SN Y .Mli -
3 L]
o o -5 -
S —— — I e €
A1
o B I
—— RO R I:-w .
.\ A .
~ D -“ﬂ.w\ \\“W \SQN* g\ WU*XQ\Q~15\Q.” i - - T AWII
e e e -~ = oo — . . SRR S cl.aﬁ .
 p@ 4450 ° TP SPEE I T N—
P? 23 /143 910409 pays0sy
- gAR) Fngwadd WL duUiqant dpoudp S/ogu ks pobbo)y o i o =
T spurod J/Vps pou8p spoqukhs Po59/ 5 Tt T I
e o R S

| t@rpPa  mors -sSvi se5 /% T C ,
N \*J?C [o%iwoy o»\&n\\.w\:\:hok\ - L . L _—

. : i SR Co L “ T L

20

2 kL

L

L L K L K K B H O K

L

M M M L L



|

R R S S (T CT U RN | ‘paInusfuor — ‘£l sy
r!ulo_!!- .liu\:.w.o -LI\-\ ‘40000 wOrp150d [WIIp4d A Kajuon pa4326w ﬂuv.ﬂm,w ETNE FEN
__. ; i. A uml\ﬁt?\)\u C PSS IS Iur AT FRIISATG e

A T S 2 7 R e O G o = e

— |- i
: P i ﬁ.. : '
R S N SRS SRR Sl
. . P T

i R !

— — —— - _ - P — - 4 . .-
. I t :
- — R EE SN EESS .

o ..lk.v\‘wﬁm\d.quﬂhﬂwdgﬁuxﬁ

A

|
|
i
|
i

A Tadpsss

04}*:
g
l

- ot ' “Fy\\ \\.ﬁ\w \SO\%“\ WUWNQ\WsW‘) T

B S U i TSN N IS

e e . - e T . [ . QJ” -

Poa1230 sraps saogag pagrers T T T b
ALY Bangeasdwds uiqany dp0usp sioguw ks pobbo)y T T T R hﬁ
sfwrod //PFS Sfoudp ssoquahs P59, 5 ST ST T

/9 SHl o

oL 59/ u)
. 924 © 8/ 0 LT ”“;h.w.
| NOrpPa mosg gsv ¢ — . e R s
R R L o34 \dk.:nﬁkn\&. \\&.WMM\\.“\R\-RO\Q . S '--, S

by
OSSR |

I . : . T ! -
— — PN S S |

o
-
.

'3

A

b L

u

1L

i

IsdP s

L K H I

i

ORIGINAL PACE IS POUR
K

REPRODUCIBILITY O

L b L &k

L L

H M LU



: S ‘ i [‘pIanmiguo) ‘c/ UL:Q\.UVIWI.:I._'.,I”M,M
4= ,: \Qum. 0 -I\t Loxw:..cch x.o\xsnon\ \du{..o.P n.xko\r wu*uumﬁ\ ﬁhv R A
- . : 7 PY P& Sl > ggd&.ﬂﬂdu *Fuuva‘ - ,. ...;M
oer T TEs _.&,_.!f IR 1 SRR -7 SE N & S ¥ ST S S

- Y 1 S S

UFQ. \\d*% \au\w w7 ﬁuﬂxoxwi:.\_ :

pPEA21230 \\,.Swuh. Puos 2g Wtw\vdwk. oo w T . N
(Rl ngousdwdy suifant gpouap sfeguhs pobboyy T T T e

spurod ffvps wfousp ssequks pasos,

= 19° S ¢ - i
.- PO N S O ' -
oL’ <9/ O S S

: 74 o 3/ o)

,.||l|1, s.\*.vk mO/§ -3SVLL VOh\h\-\ m ——— .
e x&x. /%Moy CKS\S \d:\.:.o\< L T

~ .
| ' p . P L ; . : TR

D — It.-l.’[? —t - e e e

<

L LMK I K

L

L L

L L L L

H U



.....

\0)£\*xow - €/ d4n8/y T -

l
i

v?n.o\x.d o.n..} Oul\.\ s»x?;..dxc\ S.Q*.&o\ \do{lo.r no\LoL‘ %o.‘.uumc{ ﬁov S n-J

e ol..!ﬂ.lxs

.\JCN*l‘N wﬂ*\du\.Ws‘F\u :

f-i..df\ 1°F

,. : _ . : : ek AU R W
e e ey - - - . e - . e e e . el e e e ‘ . o .

poian3s0 [raps saogsq poysoss R b,
Arry V.S\...Lo\f.o\ »Uigang ppoudp sroguchs \oﬁho\u\ ‘ o : iz .
...... spured J/vps opousp spequhs Vol U5 o R A
) /19° SHl 00S’ C S PR
— oL’ 59/ oSk’ B " la |
o 9L ‘0 3/ QoS50 o L —————o

’ - 3 H/Y spawivaed wosgrsod A R !
U somx.h\vx.ke ﬂ“\&hhou“n s\x.w\ﬁ_n\\.m\:\:n@_\ \SQ.CL. X )40 \vwxn.«m:\ o R R R

H 1 e —

u - .

[ RO,

i

LA L L

LITY OF THE
GE IS POOR
R LK B H iH

L

REPRODUCIB]
ORIGINAL PA

L L L

L L L L

H U



T t ; *

. =t : Qd‘\ws.\kﬂ.
ooy "~ T BET T 94 C u&il-.l)w%

lllv.lnqm -

' : \0\.5?\:0U
Eondn L._.N» o \ﬁv .nnh oul\t xoxuidxdn‘ x.o\\;o.\ \du{...oh. Xafa0.4 wu,*uumﬁ\ ﬂ.mv

: ~ nﬂul\nﬂﬂdﬁluudu.
= Mwl--}-lxuh R

\,xxuu Lst

e/

ULSQ\U\ | SN S 4
.rT-,L

I w !

A R A

r . ] w .v i . S m
L T B ol
P e ey w .
P e - —_— - , T~
- L /e mﬂ.ﬂwd#du\“q.\.ﬂ.ﬁuﬁd\w\ = wJ.-n.Wri.f
— - O S SRS : J B SN
. S
—— _ N
—_— - .ﬂ -

—_ e ————— e b e R

\0.?3.30‘ V/a. X4 \..0\ *q PPYydrvou
ALY Fngeusdwdy duigind 3i0u9p sogu K \ohhc\n\
spurod j/vps Spousp spequhs pesoss

—— /( ;“FN\‘ \\.ﬂ\“ \ld\* L ¥ W“*\-Q\,W~w-ﬂ\u .

o (9 Shl 529" o
oL 59/ St S° [ T
9L ‘o . 3/ $29°0 o o - T
T T ler s A mess -sSvI 4 H/Y s psvd /8 T — e
,.- - «3}3 \...x:kb\v\ .w\um.\\h.\:\:nO\Q \“uﬁuw_.\r xu.mu”&. \MMw\oh:\
V\ LN $) LT [ ST 2T

«d

L LM b U e L

L L L L

L L L

u

U U



e g : TR w BESRT o J.*-.irtn.& ‘pInmiguc) — s/ u...:hsk
L .u..ns\.:.« wemdut\# so\w:...exeﬁ. *Roi \du\x‘ob. Lafuoa wu*uumﬁ\ ﬂmv_ T
—y T Qﬂ\ﬁ%\' T ,H EXANER L \_rnﬂ..u F¥ = ﬁl.ﬁ..ﬁ.,uulﬂﬁ . < m
doT TR g g g B h o .,ﬁ,,-ft&.?.w S

T S “ WJ A SN S Y . . N Iy ‘. -
! B ASOES COTETOY PRRES UURTS L AU R * ) i D -3
e e JRRr s s I ——t— !‘rn - .-ﬁlh’ |L s SRS LGN SE

S = _ qﬁuﬂ.\. Nwd.muﬂqaxdqgua P v.wa\ :\uﬁ_x\u\,.w.u -

L

. . 1
TN PR, T T e e e e e ollllll.llll R o ey

: \o...suuo \\c\h Fey vﬂ..v!\vdog -i.-ix...,;.l?,.-, |!..!i,.r_-ri;~w”f-»..A..,|w..l.m
T \l\\ Y\-\‘&G\gh\ 0=~Q|«\w\ ”NOQ’“ h\OQkh&- }“ﬁd\l\ ||l..|.: ) - l :. Il.|v....l.w.|. zd’ n,,

sgwiod J/vops spowsp q\oﬂ.g.mu FPso75 S S R

o oL 59/ 90L" o T 6 s
Ty 9 0 3/ 920 o I et S
T T s pba  mofs —ssviu >95/ by H/ Y “4spauevand wossrsod B a—— ﬂ B s e et

— \»\.S Yadd T a\x.ws \1:\.{.0\< \uuﬁ.&cr xuuko.s. buxnon:\ IR Cod f o --.831

RS TN oo R L N R R 4o “. u...:,m.m S o T oA .T.!@

GG A s ety e el e el A

"

hLOL

K LK

S

M H I

R L

ORIGINAL PAGE IS POOR
L

REPRODUCLe L. 11y

L L L

L L

L

I M U



TSR Uk it Actad > B ¥/

Dan hs.U;

oou ‘0 \vﬁe @\m o-t\b\ Loxwidxe\ So\*;oﬁ\ \dv\x..os. n-\LoL. wu*.uumx.\ ﬁtv *
OO FLY . Fureay ¥ : 4

e mml T e :..l\.mn-l.-l Mm

S S
! Loy ! : T
L IS SN
| . ]
I e e — -
- “susy ﬁﬂw\dlﬂkq‘\gd\q\‘ = .

. d\ :
iy 5
a

R

—_— —— .I.l/n!ll RS S, i e .1.11 e e I» . .
el :-, - /ll g-\ \\&\W \cﬂn\uﬂ @ar \.u%kn\wiﬂ): s ST T p

1

P40 sron s »40s0g w!\vcog lwi T T B
T ARl Hngeusdwos duigint io0udp sreguw ks \uhmu\.\ Tt T T hﬁ T
- u\ﬁuo\ \\d\u Ppoudp n\OQ-th \.nO\U [ S
o /9 SHl 598" o T I
T oL 59/ L18° o T .
T e 3/ 6980 o T

T ferpma mosy wssvi ses/ & H/Y aupavd wostrsod e A S
._,-l.,..:-,.4 -3)3 [T moy s\.&.u\&a\\m\:\:p.o\_\ \ﬂuﬁuw\} xu»ko&. bw\.m\oh:\ . S

{
, i . . 1 : L
IR S S B B i HIRE! LA Lot - e

.

l:

koo

u

L H U

L E L L L Lk K

L L

n

U U



nvnmnw o351 CEERE J258 tx

[ SORRA Fadgh sheks aat] publ duadt

"
e
33
T
2l

SH

o

b

a

K

E

i
:Mt)

it

o

T
15
i

SRS BRA%e SRS PR

T

/ possFtiom parameter,
1
(cownter fo emd

7¢cAa

ST

tafron

vert

e i

IRPIRRE SUPR

P

O

Q) Clockwise yorfex ro

/ngested vorfex

[URssRiany sugs

t

Frguvre /4

%3:5/@:/ worteA
:

~ -
(T s Py
[\J spasepsens
+ =
- asess
Yty
s
e 31 -
fopn
ey v
-
hgonq asahx

pepad s

pugna
beegben

0

ca./ p/a.(e)n ew?‘
;Y

AL PAGE IS POOR

N
]

f verts
é
H

HifHHEn

E;;¢£7’ o

REPRODUCIBILITY OF THE

ORIGIN

Compressor ‘S/a. /1.
|

e

JLE A ]

WIND 1VH JND 01 M T B

LI

«.0L MaN DIEUNR

P

N bR ML STGEING.

Lravuy G4V HdvEs B

L kB L i o

L

L L L

L{.

i M L



4/ H

POSIFrom Pavameter,

tr'cal
L

—V—g,—fe)( Vo Cy

i

t1

e
LiIL

1

+

o
[Res

=
ol

S

b) Couvm?er c/ockwise wovfey potatsiomn (with engima),

i
s =
s —_ ) = T
Y - s\ RS
u a3 =V seaszes:
/7 M 3 W PRm 14
e = H T
eEF78 ;
Y - U s
o T R T
SSTREN [Spesagse:
/% joas penie UI. 'KLE aas
NS S S oy o I
. ~
r
1553 IRV
1 Y
.w,.ﬁ
fahn 9
: )

£

0ELesy

HINI 3T¢N 3W) 0L Qi X Ot

Hynes

PV

e g

HESDGHU) Sk

A3gve HavaT B

L L U M O Uk

L

. L L L

L

U M U



T

| T _ i - ©
| “ S i
A N A 13
! 2 w T 43
_ : Cd ; o ; A : “.
o R 18
I . T g 40
P B _, ,. RE: 1%
: ! + 1 — t —t ;
: _ ! ! , | } ;
. N . ] j _ |3
m o v ! T :
i | ! | . bod 3
: _ H ; e p
. 1 ' . P
S O S O :
12 1 v i r - = N
| | _ 4o : i ~ R
- I Sl : ; : 4
N. w 1 1 ! - R
| : W v | e T e
i _ ! q i . ; H
_w N N S ¢ ; : oy,
! R : Pl Lo
e R A L B I
JI.L:I'iT
R
— ,_fn]T.,
| i
&\,
)
g
.

F
S S

{

T

- ——— ]
OO g
H

-
|

.
Lo
]

sy LA N 1 B R I PR ¥vnp:
e . w B

LoLL

E K

L KL U H I

'y

L

REPRODUCIBILITY OF THE
ORIGINAL PAGE IS POOR

U U U L

M M U p



