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MEMORANDUM REFORT
for the
Bureau oflAéronautics, Navy Department
| .TANK TESTS OF A 1/8-SIZE DYNAMic MODEL OF THE
B PB2Y-3 AIRPLANE WITH SIMULATED JET MOTORS =
- NACA MCDELS 1317, l;lJHl,and 1321J-2 .
By Joe W. Bell and Robert F. Havens .
INTRODUGTION
. L . ,.\ AR
-The\préégnt inVeétigatibn'was-uﬁdertaken for the pure
pose’ bf\determiahn tha effect of jet motors upon the sta-'
bility of ‘the PBZng airplane at a gross load of 76,000
“pounds. -The request for tests on the powered dynamic model
of the PB2Y-3 airplane with jets installed in the rear step
wa%\made by the Bureau of Aeronautics, Navy-Department,
/ :VoﬁaDecembér“29; 1942,
| The :Consolidated Aircraft Corpordation was represented
-’durldg the tésts of models 131y énd 151J-1'by Mr. H. E.
Bragke. The program for the.tests and the methods”used,wére 
.gdiscuSSed'withrCaptain'Diehl‘of’the Bureau of Aeronautics
during hils visits to the Laboratory before and‘duringkthel
tests; o ' |

,' Thé tests. were made. in® NAOA tank no. 1 during February e
and March l9h3. L oAl ' ‘
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T DESCRIPTION OF MODEL S ,
The ‘basic model used in the tests wss designated NACA
model 131. Models numbers lBlJ, lle~l and 131J~2 were used
as designations for the’ same basic model 1ncorporating dif-‘
ferent configurations of simulated jet motors. Model 131
was the l/B—size dynamic. model of the PB2Y-3 airplane used
in several previous investigations in the tank. It was
built in accordance with Speoiricstions given in reference ‘1.
- The propeller blades were set at'8° at 75-percent radius and
were rotated at & speed of | "6200 rpm to - develop ‘the scale |
thrust of the PBPY~§ airplane with englnes of 1200 horsepower
each. The\genera; arrangement of the modél 14 shown‘in ?‘. |
. figure 1;. 5 - \ | ’
Three air nozziee were used to s;mnlate thé jet motors.
These‘nozzies Were:of'the"convergent-divergent type and had
" dlemeters of 0.158 inch at the throat and 0.208 inch at the»
' exit.: Three ‘arrangements of Jets were investigated.‘ Desig~
nations and descriptions of these arrangements are listed as’
follows- " ; }
| Model 151J - Three nozzles loceted in the center plane
" of "the etern poat akd directed parallel to the base

v plane of the hull (eee fig. 2)
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Model 131J-1 - Same as model 131J except that the-
‘longiﬁudinél éxeé of the nozzléé were directéd’doﬁn
'15° with respect to the base plane of the Hull (see
rig. 2) ] -

M?del 1%31J-2 - Three noéélcs'in a common horizontal

‘pléne,with one located on tie cenfer line §t~the’
 stern,post aﬁd one -protruding Irom eithef side of the
afterbody between stationsfﬁ}i and 6.2 and directed

. outward .ab an‘éngle of 7°; .the thrust axes of all

‘three nozzleé were directed in a plane paréllellto the

| base plane of the hull (seeyfig. 3)

The arrangement of jets usedtin 1317 and lflJ-l was
designed at the Labbratory before définite dréwﬁngs of jet
motors or their arrahgeﬁonts had been furnished by the |
'contfactor; These installations were made simplé,'énd an
effort was‘made‘fo keep the exit of the nozzles flush with
the surface of the hull. The‘arrangement uééd in model
\151J—2‘was taken from a’drawing of the installgtion in the
fullQSiée'airplane which was furnished by the contractor.
This inétallafioﬁ ihcluded cylinders that'are tofbe provided
outside the jet motdp to serve as shields and means for'sup-
port.of‘the jet motdrs in the airplane; "Photographs of the
installation of :nozzles of models 131J and 131J-2 are shown

in figure l.
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During ﬁhe‘greater part of the testé the step of the
model was not Vehtilated. /Ventiiatioq ducts, however, were
providedifor‘e’part of the teste of model 1315-2.' The duets‘
used in the tests are shown in figure 5. vThe area and’the.
‘1oeation of\the\ducts approximaﬁethhose of the production.
’instellation in the airplane. Existiﬁg ducte in the model

¢

were used fer\cohyeniepce and therefore were not %dentical
scale medelé of the fulllsize\ductsu‘ n |

(l The pitching momentlof inertia of ﬁodel‘lﬁlJ—Z was found
toe be 15.9 slug-feet2 with the medel~ballasted to balance at
28-percent mean aerodynamic chord., The moments of inertla .
of models 13%1J and 1317-1 were not determined but should have
been about the same as that of nodel 191J-

| . APPARATUS AND PROCEDURE -

The “tests were conducted in NACA tank no. 1 which'ie
‘described in detail in reference 2, . The model Wes'towed
under ﬁhe main ceﬁriagedwhere the aifépeed was approximately
5 percent greater\than the waterjspeed. "The~usﬁal method: -
of’investigetihg the stable fenge of the locations of the
center of gravity was used,in the teete This method con-
sists of making accelerated runs and recording the trim of the'
\ model and amplitude of porpolising at qufflcient 1ntervals to

give curves of trim against speed for uimulated take off runs.

~ The accelerat;on used in the tests was approx1mately 1 foot

{ i



‘per sedond per second. Tesﬁs without power, with full

" power of the‘enéineé,/and with full power of the engines and
Jets were included/in‘the investigation. Tesfs without
powerIWere hade with the propellers in place and free to
windmill. Wh@n the propellers were operated{ the poweb
was tﬁrnéd on ét a épéed of apprdximately 15 feet:ﬁer’secbﬁd
to avoid damage from spray at low&r speeds." Thé jeps,wérg

. usuaily put in operation at the beginning of the run,

v ' The gross load of the model was 148 pounds corre-

. sponding to -76,000 pounds full size
- Compressed air was supplied -to the nozzles from*fwo

high-pressure air cylinders from the. towing carrlage, A

rubber hose of 5/8—inch inside diameter was used to transmit

the air to the m&del The hose entoréd ﬁhe rniodel at the
upper surface of the wing near Lhe center of gravity. The
restraint in rise and trlm applied by the hose was found to
be negligible.
The thrust resulting from oporatioh of the nozzles was

‘  investigated by placing each manifold and nozzie assembly on
;\plaﬁform scale and taking readings of the scale with~ahd-(
’ wi%hout)thé nozzles in operation. In this investigation

‘the alr was supplied to the manifold through the same as-

sembly of hose and tublnv ‘and at the Same pres sure that was

, to be uued in the tests of the model. The thrust of the

‘
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nozzles wasvfoend to‘be 11 ﬁounds for models‘131J<andV151J~l
and- 9.5 pounds‘fof model 151J—2, corvesponding to\full-size
thrusts ol 5600 pounds and 4900 pounds, respectlvely 'The
‘4reduced thrust of the nozzles in model 131J-2 was probably
‘caused by pressure losses 'in the manifold.v The air was sup-
blied‘to thelmanifold at a pressure of 175 pounds per square
inch gage in both cases., ‘
R RES SULTS AND DISCUSSION
Moael 1910

'The air nozzles of model 1%1d were locatea in the plane
of symmetry of the hull at the stern post and were directed ‘
parallel to the baee’;ine of the hull. During the tests of
this configuration the flaps wefe set at hOO and‘increesed
chord elevators‘Were used. . ”he chord and the area of the'se
Ielevatorg were 20 percent greater than the COrresponding
scale dimensions of the airplane.  Tests were made w1thout\
power, with full power of 'the englnes, and with full povier
of the engines wmidets. Curves of vaﬂxationu of trlm with
‘speed for all of the conditions of the tests of model 131d
are shown 1in figure 6 The effect of engine power was to
reduce the trim of . the model throhghout the runs. The ef'-
- fectiveness of the ‘elevators was very greatly increased by |
the ‘use of power, but, eveh so, the trim with full-up olo-

vators ‘and full power did not become as high at speeds below,

S
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L0 feet pér éééond (66 kﬁqts full éize)gas ﬁhat with fullfup'l
elévatérs end no‘power.' The effect of the operation of the‘
jeté.was to iﬁcrease the trimlét‘ail speeds bévoﬁd the hump
and to deérease the trim at the huﬁp. This ohange in trim

| at the hump was opp051te from that which woula have been ex-’
pected to result from the thrust moment‘of the JQ?S and 1is
believed to have resul?ed from a change in preésure uhdefi

the ‘tail extension of the model. - \ |
\ Cross ﬁlots showing the varistion of the maximum ampli-
”,tudé of porpoising with location of the center ol rrr*avi’cy
are given in flgure T The stablb range of the location

of the center of gravity, con51dering 20 as. the maximum al-

,lowable anplitude of porp01sing, was as follows;

Condition ~ '~ Forward limit, Aft limit,

Enginé power Jet power percent'MQA.C. percent M.A.C.
‘Zero off : .26 31
Full ore 3, 33

Full "~ On : 29 32

With power and without the jebts in operation, the model
was unstable at ali‘locations of the center of gravity. ° The
lower trims‘resuitiné froﬁ\the use of power_oaused thé forward
1imit, obtained with neutral elevators, to chéngq from 26~

) I
percent mean aerodynamlic chord to 3l-percent mean aerodynamic‘
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~chord. but only caused the after iimit,\obﬁained with elepafors
at -25 . to change rrom )l-percent mean aerodynamic chord to
53 percent mean. aerodynamic chord. Theee limits were based
‘on an allowable amplitude of 2° and.at every’location of the
center of gravity the‘emplitude of‘porpOisicg was at least Iof
The‘etability of the model was lmproved somewhat by the
operation of the jets. ‘This improvement was effected by the
positive trimming moment of the thrust of- the jets, which ;}'
‘caused hlgher trims above hump speed and therebv changed the
forward limit by 5= percent mean aerodjnamlc chord. The range
of stable locations of the center of gravvty, baced on an al- .
lowable amplitude of 2 s wae 29~ percent mean aerodynamlc chord
“to 32-percent mean aerodynanic chord, but’ the model was not
, completely stable at any position of the center of gravity. ‘
The results of the operation of the jets were not as con-. |
clusive as they miOht have been- if the nodel, when t;sted
with' full englne power,lhad been stable without the operatlon
of the jets. | | o , : o
L Model 131J-1
‘ Model 131J ﬁas altered tc\form model 131J-1 by directing
“the nozzles down 150 with respect to the base line of the hull.

The angle of 15° was selected because that angle would make
" the projected axes, und thereiore the tleoretical line o1'.
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thruét of/jets, pass appréximately through ﬁhe{center of
gravity of the model. . ' With this fyﬁe of installatlon the
thru°t of the jet motors may be aq%umed to have little effect
| on the trlm\of’the model; thereﬁore, 1n'this conflguratlon
fhe changes 'In trim resulting from the operatloq of the jets
mey be attributed to the changés in flow and pressure caused
by the action dfithe air aftef it had .been exhausted from
the nozzle.. Except for the change of the direction of the -
jets,-the . condltions of ihe tests were identical with those
of the tests of model 1317, Inasmuch as the exteriof.of
the'modél was identical with fhat of model/l5lJ,,the tests
without the jets in‘operat*on were not repeated.

The curves of variation of trlm with speed for model
lle l are shown in figure 8 These curves may‘be.compared
with similar curves in figure 6 to detérmine‘the effect of
directing the jéts déﬁnward. Comparison of these curves
shows that directing the jets aown‘lSO,réduced tﬁe trim of
the model during most.of the- - take-off run. . Comparison with
the curves for model lBlleith engine power but without jét
power (fig.vé) shows tﬁat the operation of the jJets When‘
-directed down 150 réduced the trim at the hump but had

little effegtAupon the trim at higher . speeds.

. AN
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/ Curves of variation of maximum amnlltude of porpoising
with positlon of the center of grav*ty for model 131J-1 are
shown'in figure 9(a). Similar curves for model 131J with |
engine. power and w1th engine and jet power are repeated in L
ﬂfigure 9 for comparlqon. » Comparison of figure 9(d) ‘with
figure 9(b) shows that the operation of the jets of model
.‘131Jf caused little change 1n the stable range of 1ocations

of the center of gravity Comparluon of figure 9(d) wmth

figure 9 (c) shows that the effect of dlrecting ‘the- je%s down .

15° was to move the forward 1im1t aft b*r about 6-percent meane‘
aerodynamic chord and to move the;aft limit aft by about 2=
- percent mean aerodynamic chord., - ‘ .
| Model 131J-2 .
‘Model 131J-2 differed from model 1317 in that two of
‘the air nozzles had been move@lfrom the stern post to the.
'sides at the’afterbodv and directed“outward af angles ofr7°
with respect to the center plane of the null.  The three
nozzles were located in a common plane parallel to.the base
plane of the hull and had, their thrust axes directed in this
same, plane. (
 Tests of modol 151J-2 were made at two conditions:
(a) Without ventilation of ‘the step, extended chord
elevators, flaps 140°, « elevators deflected 0O fop
determination of forward llmit and -25° for

determination. of aft limit l ‘ ‘.
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‘(b) With-ventilatiph ducts as-éhown in figure 5, scale
| elevatbrs, flaps 20°, alevators deflected 0° for
detcrmlnatlon of forward limlt -20° for deter-
" mination of aft llmlt : » '
C§ndiﬁion (a) Tformed a part of the original 1nveot gation\
| initiated with the tests of model 131J; condition (b) was
includedrto detgrmine the effects of jets by comparison with
the resﬁlts of.teéts reported in reference 3. Thqytésts
reported. in reference 3 Were’made at a later date than the

)testo of models 151J and 131J- l and included acrodynamic

tests which: redulted in the use of different test conditions. .

to approx1mate rmore nearly the operation of the full—size

airplane.

Model 131J-2 without ventilation, flaps 1,0°, extended

chord elevatorq. - Curves of variation of trlm w1th\speéd

are given in figure 10. These curves: are comparable with
simllar curves for model 131J in figuréyé. ‘Trims of model
lBlJ—é are substantialiy in agreement'with’those'of model
/lBlJ except at the hump where the trim was slightly‘higher
 than that for modgl 1515 with jets in operation but not

| quite\as high as tﬁat'for model 1351J withéut the jets in
pperation; This difference in trim ﬁay be attributed to
the fact that'tWOvof,the.jets were dirécted outward and the.

changes in flow and pressure under the tail extension of the
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model were not as great as they had been with all three Jets
in the center plane of the modei.. r

Curves of variation of‘maximUm amplitude of‘porpoiSing
with location of the center of gravity‘for'medel 131J-2 are
shown iﬁ'figure 11(c). Sim*laf curves for model 131J with-
out the Jets in operation are shown in figure 11(a) and with
Jets in operation in flgure 11(b). Comparison of figure ll(b)
‘with figure 11(c) shows that the results of the tests of model
lBlJ-E were substantlallv in agreement w1th the results of
teuts of model 131dJ.

Because of the close apreement between the results of
Jthe tests of models 151J-2 and 131J, .it was be}leved that -
the effect of inolining the jets of model 131J-2 would have
been aboﬁt tﬁe same as hed beenefoend‘by inélihiﬁé the jets‘
of model 131J to form model 131 J-1. |

Model 17 lJ-2 with ventilation, flaps 20°, scale ele-

‘vators. - The curves of variation of - trim with speed for

model lﬁlJeé with'these conditions are shbwnvin figure 3.
These may be combared‘with'simiiar curves of @odel 131‘(w;th—
eut‘jets) in’reference 3. * The effecfs of operatibn‘of the
jets in this cond;tioh were found to Ee substantially.the same
'ae had Seen found in the same model With other test condi-
tions and in the tests of model\IBIJ{ | The:triﬁVWas‘increased

by bberation of jets‘at‘high speeds and decreésed slightly by
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operation of the jets at hump speed. Curves of variation
of maxinum amplitude of porpo;51np with 'location of the
center of gravity for model“lBlJ-B with ventilation and with

flaps 20° are glven in ilgure 13(b). Similar curves for
model 131 without jets are reproduoed in flgure 1% (a) for
‘comparison. ' Comparison of these curves shows that both
fhé'fdrward énd\aft'limits’of staﬁle locations. of the center
_of gravity were shifted'approximatély 5-perceﬁﬁ mean aero-
dynamic chord by the oberation of Jjets. This change in

forward‘limit'was about the same -as had been observed in the

tests without ventilation, but the change-in after limit was .~

‘much greater than QbsQrVed without venﬁilation. -

v o | CONCLUSIONé

1. The effect of the operat:on of three jets located
in the plane- of symmnetry at the stern post and directed |
“parallel to the base line of the hull (model 131J) was to
reduce the trim at the hump and to 1ncrease the trim at
. 8speeds above the hump. mhe lncredsed trlm at speedu above
the hump resulted in a forward movement of the range of
.stable locations of the'center of gravity.

2. JEchbt for the reduction in the trim at the hump,

the effect of jets upon the trim of the model was almost
eliminated by directing the jets down 150 relative to the [;

base line of the hull (model 1%31J-1). . When the jets were
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directed down at this angle, their 11ne of thrust passed ap-
,preximately through the center of gravity of the model.

3. Changing the location of two of the Jets from the
plane of symmetry to the sides of the afterbody and directing
them outward 7° relative to the plane of symmetry (model -
131J-2). oéused no sign*ficant effeot upon tne results of the |
operation of the Jets. |

'\h. The trim at the hump was reduced by the operation of
the jets in each of the configuraﬁions.tested. | ?his reduc-
tion in trim was attributed to,tﬁo action ofothe air éfter
being?exhausted from tﬁe‘jets.' " This effect caused by the
exhaust under the tail extension/of\the model indicated that
even larger‘effects would result if'the'jets were 1ocated'in(‘
.the‘méin step and permitted to exhaust’ under the afterbod&q
Langley Memorial Aeronautical Léboratofy)

. National Advisory Committee for Asronautics,
Langley Fleld, Va., June 8, 19L3.



N

- 15 =«

REFERENCES ; - o

\

1. Brooke, H. E.: Detatled Specification, PB2Y-3 w 1/8
Scale Powered Dynamic Model. Rep. No. ZH~29—008
Consolidated Alrcraft Corp., Jan. 1942,

2. Truscott, Starr: The Enlarged N.A.C.A. Tank, and Some
of Its Work. NACA TM No. 918, 1939.

3. Bell, Joe W., and Havens, Robert F.: Tank Tests of a
| 1/8-Size Dynamic Model of the PB2Y-3% Alrplane with
Increased Power - NACA Model 1351. NACA MR, :
June 9, 1943.

i

~



373

PROP DIA. I9.5

1725

—24.5——

1185

g

/‘ MAC 2429—-}
+

(9}
2 oge| 65
315~ 4N

H ass?

— 4,25—— =

31.75

FIGURE | .- GENERAL

o[ ——

ARRANGEMENT, NACA MODEL

NATIONAL ADVISORY
COMMITTEE FOR AERONAUTICS



NOTE: ALL NOZZLES IN
MODELS 131J AND I31J-1
LOCATEP IN PLANE OF
MODEL. 131J SYMMETRY OF HULL.

NATIONAL ADVISORY
COMMITTEE FOR AERONAUTICS

MODEL 13I1J-1

FIGURE 2.— JET INSTALLATION IN AFTERBODY, MODEL 131J
AND MODEL 13]J-.




-

SECTION AA

N

P —

~ LT

KEEL

STA.6.0 STA.al

FIGURE 3.— JET INSTALLATION IN

MODEL

/J%L

;
|

4.L48
|

J\BASE LINE

STA.G62

131J-2.

AFTERBODY,

NATIONAL ADVISORY
COMMITTEE FOR AERONAUTICS




Model 131] as tested.

LMAL 332680 Model 131]-2 as tested.

Figure 4.-

Photographs of jet installations of NACA models
: 1317 and 13iJ-2.



042

0.80

3

<1 BEAM =<3 BEAM~
|

047

0.84 1

0.92—

ALL DIMENSIONS
IN INCHES
3_44_—-—-—-

289 [._l—
|

— - -

\ o8 —— ‘
s L L

S

.

.15*-l

3

Loso
Lo47

MODEL VENTILATION OFRPENINGS

TOTAL AREA = 1.32 SQ.IN.

FIGURE § .- MODEL I3l

T 22—"’-_/‘

MODEL STEP FPROFILE

STATION 3.8

La .
30% [ — : —]
U 1 A5 ———| ¢ STATION 4.0

BULKHEAD 4

AFTERBODY CHINE

NATIONAL ADVISORY
COMMITTEE FOR AERONAUTICS

NS

30° D

PRODUCTION VENTILATION

TOTAL AREA = |.€66 SQ.IN.

DETAILS OF STEP AND VENTILATION ORPENINGS,

‘ !
2-@————1 1285

OPEN!N

Ic
-’

S




i 1 i i : H R
anp . 3 3T T TEHEE $o 0
| L
sumas. s 3 2 HAH R
_F el t- e R R S
b [ = 7 pee e
] : 2 o i
i H H
iif £ i b 8 H b i :
— : = H t
HH ¥ {4 4 - 1
= 7 - 4 -
f - o an B 22858
t
¥ 2200 St :
: sSHE
" . H T -
e g H
HEEHH
] .h 1 ;18
HHH { 1 i
it s
T o3 m —H 11
= I
B H T
it 1 e 1
t - Bl . 8
T i m 2diiss 1aay) +
S H < T i 1
- = - : T
HH i & L #
PR PR H i
: 38
3 D + |
; " THE Y T
B T
mvnu“ ; ¥
T il e
A : 2881 2 $5e8808es!
e S - T T
: :
I : HETH & T
T 3 ‘8 T T
H ! i :
8l T 1t 1
s o BT $i1 X 1 1 T
HTHHTH taass
f T
H HH
: ] i
i & H
L v
' v i e ::
e - ses i isarnen: dnaa
Jis 5§ AR
5 {4 i3 SaRes 1
; i 51
+ TR £
< v Ht
2 H
i T i HIEHH f
o ==
HH e i :
¥ 281
T 4= -1t
<15 -
I 1 a9t o 1
: i
-~
TH 3 HH ¥ CHH H 1
i
t s 1 HEE fuass o
3 3 Tt
: =2 e : RETs38S
: F L f
i :
o 23 poe o 1 :
38 HEE BaEEE SR 2SS b e HH i L i




:
:
:
T s
=
i : :
b 224
I £
FE :
HHT HET
+
o Sanns &
it : :2: !
¥ 1
ERESEIiasagrass sz’ omumd s
HH H HHH
T T
3aisans t
. e 5
+
t
\ T
}
: +
H
foa
;
I
Hrr :
T ; :
T T
! o
t :
: : 1 ;
4 (eEp o 1 +
: :
H £ ;
HHH : i
T !
i : :
&1 % f
it 3
:
5! T
T
it
AT
:
:
|
teeiass




::

HIT
t

2 R A

T
;

;
SRR RRna s

T

u
HEE
T
ran aaa

H
HH
-
1




. _?p :
Lrn -
: “m i i

tended! cho







- — e - — - T
i : + JEaas casni b TR e : HHH
: T f T t i
aasas + : 4 =
f T f T
f HE o
H b T
gt T
Hit 3 BT
b
i &
g
: ; s
; ; = H H
(3 = vy
i HRTE H B
H SR : SR H £
g b . H} t s
— - . =5t
fhet o HE § 35 St Mu“
i jaa" & i i FEETE i
= T N = : 1t T iR RE NS nania 2
: 24" 3297 e e B
HHE R t
- a2
Hw..
e
gy
25 e g
3
=
i :
et
-
T
e
35108
ez 8s:
H
:
;
g 3 R
H# CHEHH
i
:
t
i
52N {
e i :




f eravit,

Ler O

Cen




; TR i T T : TR T I
1 ; 1 I I T SRERE B i
i ! L T 1 HHHH
+ S = t srae
14 R
Saazipepainges rpans H i
HH
Hes HRE £33 HH H ]
R : i ieis s B3EEEERIIIAD
i t i ;i ooy 55 HHH
& Eaed s ie
& ™ H H = g T 1+
F o + b 1 :
& H 5 = q
H = 1 .! H 1t H
aadt! i , B H
H : T mp- ' mungnenes ss s amad s
H i : H EErH
K = 3 ud il i ds =t
sEERRaR--- i3 HHEE it B 53 L 5 iz o3 i HH
He b ; HH i HHEH
= + + tr i aas
4 : HHH : t | H 8 e
5 RO A T : H
H i H H W i 1 H
] 3353 hnE i § i 3
=) geee N '
T H P R H
sann 1 2 m H pas 88 4 B "
i H HEH : § HEH i T
t ] H iz
T R % : .
b 1 1 : HH HHH: H
H il i iSEEE £ ~ SHaHEE i i ﬁ i
HEH HiH 5
HH BT e e R IR R n% i
o 3 ianarasen e t H Exrgmasuasaciagassas H q
HH t HE i HH
be 3¢ 3 thaat Al ! $52 448 it His Haltiet
i HHHE e T T it wr =+
ST A 3 98! = 1 1 Al ¥
: + Sheo tene 3saezean: = 222 52 HOHE = = ST
HHHH g + ¥ 53 §oane panas tans T HOH
T HiH B2 iis 4 Hoig e o & . H H HiH
: : ot S2ie L =
gt iE : B { : JEE IR 4 Eest ]
FHHD SR i HeHH FeYiana: g
= j8s ik g 1 : 5
H A ; t ¥ iEsEaset S i
I ] 1 { R Bigsiiagy anzasiges! i s
S : R aeEat H 3
1o .. 8 1 Rk - - ¢ I 1 IS
b b i T T i+ FEH ISR ST
B e = yan B FHEENG sssriiriasissasrraazpanmeiy
3 H HIHAT SEEEE ERAL HHET / ¥ H B IR H T
BT H a8 3 H A_T 1 3 _x e 3 s i
FrHHREEH HHH LR T ; i: ! ] ]
1 qfsnpannt ! - } Sa 584 v S8s o ¥ H HHY
tH 2 fanpaae pzesaai’ snass sovga pmmus s t i H
1 f Al } H A
1 ! 2 38 £ ¥ iH { s
==t i i i
\U1u 1 ¥ i qu 33
A T T HHH H 58
THE T HEE = H THIFREHT
T HH HH wub T
L HHETH i 3 sl
Frrdus-
3




