
APPENDIX II 
AIRSPEED SYSTEM TESTS 

LP-15, N-1, N6LS 
725 Pounds at 34� m.a.c. 

Figure 1 of this Appendix shows the location of a series 
of paired static orifices which were installed in the nose and 
one pair in the tail cone during construction of the sailplane 
so they could be used during initial flight teststo determine 
the best static 5ource for later production sailplanes. The 
total pressure source used for most of the tests was a stub tube 
projecting fro:n the front of the fuselage nose as shown in 
Figure 1. Also shovm is· the location of the T. E. Venturi on 
top of the fuselage, 51 inches aft of the wing trailing edge. 
The basic system used for early testing was with the airspeed 
indicator connected to the nose total pressure and the paired 
statics on the tail cone. 

This tail cone static airspeed system was carefully cali­
brated in flight by comparison with a test swivel head system 
mounted on the left wing as shpwn in Figure 2. The zero error 
of the test boom system had been verified (Figure 3) with the 
test boom system mounted on another sailQlane which had an ex­
tensively calibrated system from other tests. The airspeed 
position error for the tail cone statics on the Nugget as de­
termined from comparisons with the test boom system mounted on 
the left wing is shown in Figure 4. This was later cross check­
ed in side-by-side ;:>c.cer runs w-ith the calibrated T-6; these 
points are also shown in Figure 4 and are in good agreement with 
the test boom ?Oints. The system error for the tail cone statics 
is acceptable for a production system but does show a 1 knot 
error at speeds up to 70-80 knots with the error increasing to 
2 knots at 100 knots. This �ystem was used as a reference to 
calibrate the nose static systems in a search for a system with 
even less error and one which would not· require running static 
lines back to the tail cone. 

Calibrations to determine the position errors for each of 
the five paired static orifices in the nose were made in this 
manner usins the position error in Figure 4 as a reference system 
and, of course, correcting 211 readinss for instrument errors. 
The instru�ent calibration for one of the test airspeed indica­
tors is ?lotted in Fi�ure 5 to illustrate the careful! calibra­
tions and consistent re�dings obtainable with these test instru­
ments. All ?ressure lines were leak-tight and dynamically bal­
anced for la3 and leak checks were made before each flight. 
Airspeed system �osition errors determined for each of the nose 
static s;ste:ns �re plotted in Figures 6 and 7 and summarized in 
Figure 3. The position error curves shift in a logical fashion 
with ch2nu;e in nose :.:tatic location c;nd the holes 15" and 17" 



aft of the nose showins less than 1 knot error at all speeds 
except ri3ht at the st�11 �here the system makes the airspeed 
readings about 1 knot 1o w .  The holes 15" aft of the nose 
were selected as the test system for the remainder of the N-1 
test progr2.ITl. 

Calibrations of all systems showed a greater sensitivity 
to yaw than was considereJ nor�al for systems of this typ9. 
Tests usin3 a shielded total �ressure head ( good for + JO ) as 
a reference sho�ed thnt the ?roblem was caused by the-stub to­
tal pressure pick up on �he nose which showed 100� total press­
ure recovery a� low side sli� �ngles but dropped in pressure 
sooner than normal as si�e slin was increased. At the smne time 
it was necess�ry to find a 300� source of air for cockpit venti­
lation. The nose w�s modified by installing a 1.9 inch inside 
diameter duct aYi.d the tot2l ?ressure pick up wc..s submerr;ed in 
this duct as sho\-m in the skeL-ch on Figure ). Tests with the 
shielded total oressure nick GS a reference for the new install­
ation showed th�t the ya� sensitivity was greatly reduced. The 
final airspeed system selected for the N-1 Nugget tests was with 
the airsoeed indicator connecL,e� to the new nose total oressure 
pick up �nd to the S-15 nose :tatic sources. This syst�m was 
recalibrated usin� t�e t2il cone svstem as a reference and also 
flight c�ecked la€er in the ��03�2; with flights over a ground 
speed course. The fin2l pos�t�on error curve is plotted in 
Figure 9 and a3ain the error is less than 1 knot at all speeds; 
the slight difference in -..r.::.lues from those shm·m for the earlier S-15 system are less tho.n 1/2 ��-;ot cmd Hi thin the test accuracy. 
It appears that later prod�ction systems might be even better 
if located at S-17. 

There i s  lit�le change �n �osition error with different 
fl e.p settings, 7 5 Jovm fl:::-<.:: c:-,ly shi fteci the curve b-r about 1/2 knot. 
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SPECIFICATIONS 
21 ft. 

34 in. 

24 in. 

Wing span 

Wing area 

Aspect ratio 

F;c;;,. 2 

49 ft. 2 in. (15 m.) 

109 sq. ft. 
22.2 &!Ell ft/!16'6'E1 

TF.ST BOOM � �WIVEL HE�D 
I N.5' T�L L /l TION 

.f::OK: 
/11R.5P££.O SV5TE}1 

C/ILl.BR ,-9 TION 

··-·-- . ·------·-------f.--.J 

/ 31- TY4..0N LINE f, £LIN FR..oM 1-1£A// To 
A.SJ, IN COCFiT 9 I * f/ /. P. IN COcJ;<-/ 

,z 5 I 1h. I. I/. TO /I . .>. I. 
Y.. l.J "1 or ;,::;6 /.P. ,e�_,r,e1c70,e 
,.q T .B/9..5 .r ,'?,,_- .ffoo.r<I' iN TtJT/)t_ 
P££S>u£E l_JNJ;- To o""/>J..l(AfCE 
LAr;. Fol! ..t.70��1;,., &.h/&,:t, 

�TATIC 

f3�1fc?11.: (I tJ../1 ec../c:: Ok 
ON ,/PR/( JI /'/73 

/Vo t:.E;9k5 

Nin..£5 Mkc�-- /05° II 

1 dror./ i e�;tl,, � J;. c ho,J 

,. -
I ' - ' 

---·-·-·- --·---- ---- --

----- /6,Z. II - ------
.s:: ,At;o S£1-tl >P/JN/A;rrtJr) 
=- • SIS/., ..SCN/ .s .PAN 

_ f&!�rJ c. 2/o, S' 

.s'TllTIC /Jo/l!6$ /�;-" 191-1£/JO }f;eJ.�,-J 
== 1- e.,/.rord le111lh.s. 

S°W/l/E/. HE/JP ON Cf!ORC> L/N.E ¢ l!YCt.JNEP 
DOwN 4° To W//vd --Ho,co 

- tY'9!."f'..' 8.c'l),&1 M/JUIVTEP .5',��o vp FR<Jl"l 
w1N'4. e.,;.101?0; FtvP. S-ECT/CN oow,v 7.,(,$ 0 ro lfa:;n 
I llE/JO -9-0 d�,v ro c.ul.N'c;_ c:V.or-d l/tVE 



a: ..J .... w ::£
 

.... z
 

w
 

u
 

w
 

l:
 

..
.. 

ci u cc "' "' "' "' .. .J ... " 

� i. .. 
u 

�� 
)(

 )( 
0

"
 

i 

11_::'. .... ;!_.�.�, � i�i i.=.-�.�- :r. _: _ •�.µ -�. �?.f. :_ ·: .:_. �_ i . _: _:· ·?i'-'. " -. �_• .. ::_.1. '. :�- �. ::_ �_ :_i:IL_ :_tL_ -�_ �_ t_ :_ :;. -�. -�. �. : . . T. · :. :-:... ·;� r. :r:_ -�_ ·:·: ':_� �J :·�·_ :'. -.:�� .=:.�. :. rr. �r. : .. _ i�i. �. 1:-r.� ::-:::: :��: �:�: ::: : ::=r
:: :: : :  ., .. :�::µ

:.;! .� : . .. · 
�

 
. 

. 
3IT

 
....... .-

--· 
-. 

--
,� 

... 
-

.·: ·· ::. -:-r ,·:· ·--'. �:·! · _ _ :: -·:·::_._ .:: :. 
_·. · . • _·: ·.:_:·:. ::_ ::_ · ·:_ .:·.f-71:• . . ·. ·-: :-_ .: ·.1·:.:-::. - ·:· __ --;::. r--1- ---r--r--t---f 

11" .... ,! . .. · ·-· .. , .
.. , .... l:a 

.... ,., .. "
I ... .'� . . ,.s ...... .,. '"

I .... ... 
. . .,

 .... ,,-
... .,...

.
. 

.
 

:::; 
;:1: 

1:;! " 
��: :�:: :-:

: .... : ;
:..;: ! ·:--:.:·,:

:i.'1�.t:1
:-,.

 ..:....;;::: 
:::� i:&:· .,·� :: �:::. 

::.:·� ·t:� . 
:!1� 

n
1; :;:: :�

 ::.:! -"'· :.:::.i .. . .. 
:.:::·,:::1 : ::: ···· 

· · 
... . ""' : : .:L1--�

 :; · 1:: ·-t,
· :: 'I:::: : -�

i: ��:: �: :: :. :;·:·:·,:.;!'. :rr.: :t'..: ; :� !;\,. 
!;:r u :: · ;.:rj 

. "' .. .. : : : : :- :; : : ;·:: ;::;; :;:;::::: •::: :.�:: '.!:: 
�-� 

•.••. J ••.• 
: ... �. · .:.: _ 1 : _�. · : � J�.- � .:.. _·:.· �.:. ::.·. � � _:;_ ·-�.!.- ·. :_: :. · � .. :� .. � : ;�. :. : _ �. � �-.:�. 7·;· �· ::_ · J :. :. · =---. .. : :.:. :. ·.:.· !.· ·.��.\� �- -�- ='�'[:. �:: � �. :. � : .. � : .. :.:,· I .. . ��L •

•... :.�-:.� ;� ; : : :; : "::: : ;.:..; :�-::: :. : .:_; j _:_: : __
 

:-+-. --
·-· ,.

.· -·--· ·_,_ ._
 

••.
•.•• '

 
,... .... 

.�ti 
· � 

I'· �
 

:' •S'J 
... ," . ..... _ ·•··· .... .. . :r

:t-:-:: .. .. , .... ::_ :_ ;_ 1, :...·:_ ._:._ :·:. :. :_ .. _ ... 1·: .. :.:.-:. 
:1:: ·:::-: 

:"
. :i::--�

:
:::r

· ·";.J
··:

·: ::::
: · :: :::· ::� ::.: ::�:p

::: ;;�: ::� . .
 :p""\:; '.. 

::.:1 r�:: ���: : ·::: ;i;: 7-:: ·: ::::t:: ::1 ::: :::::: ....... . 

�
==.,I. 

ll!
 ;.:,

..,� ... 
�

-r--· 
. - -

_. . 
�

 ::
:.r-+­

·E! ==:n·
 --

: .... : . 
· -. 

.. .. . 
:::· ..... .:.=;: :t.."".;t:.:

::;:: �:-;.. =t;:!.l
 

._:, ·H�-�
� ::p:

::�Jt 
-+;.

 :·�::;.:
::: 4.-;:: . 

. --
ti

-
"T-.. 

....
.. �

 
:!l

 ::
::ur =

 ::=
 ::.

..:ri-�x
i=:.."l:=

: 
H-

t:.
 

t..
.._......;. 

cr
. rr.;f"" 

: i.-o.
.o 

.,..._
 ... 

· ·----
..;.. 

!}JS
 -

: -- � :!.
. -: � � 1 .. r+

- ,.. 
t 

..... -=
 · -

· 
·-

-::
:::::;.+!l

 =
 

"
 

...... 

.... . 
,. 

.. ·+-1� .. 

· ' 

---
-

- ...
.. -:

. 
+· 

-;.. 

·:
:-

...
. :.+

+-" ' 

.... ·r. 
. 

..
... 

..
..... 

' 

--
_.

. () 
:;:t=

-�· 
--+-

.... ..., 

. ..
.. 

;',.,. \} 
.,_

 ........
 V) 

...
.. 

___
_ , ... 



Cl.I
. 

-
,; 

IO
,; 

-
�

 
\0 w

 

'<ti 
\j 

CZ: 
\\. 

,, 
0 

� 
u 

Lil � 
0: "' 

� 
.. .. "' 

Lil
 

.. 
u

 
·· . 

Lil
 

.J 
�., I 

"' 
x

 
.. 

\'.;; 
� 

" 
O

· 
� :r u 
2� 
)( )( 
� = 

(". 
i!AJ

J 
x 

I ·.,_� 
I' ,, 

:.-
-..: 

'.t-

.. 
I 

f '.· 
- --· 

I 
' 

i' 
i: 

I 
' 

; 
i 

! 
; 

I 
.. 

.. i:�
:.:..:.L:,:.. 

: : 
• : ; : ! : : : : I : • : � i : : : ; 

�
 I 



(II c 
-

· 
111 � 
-

� 
IO

� 
"f

 • 7. 

a:
 

.., 
0 

1-
u 

w :E 
a; "' 

... 
Ill Ill 

z
 

., 
"' 

.. 
u

 
"' 

:' 
J:

 
... O

· ;;; 
..

. � " 
u 

�� 
)( " 
2� 

� 

(i;
��

��--�-t-
-����� 

-
I <P 

�.t . 
..

.......... . 
�

! .::. >.;:-:
:: 

�
·-=

 
... 

. ... -
�

G
 

;.
.. 



K<>E 10 X 10 TO THr -ENTIMETER 46 t5•"' .<!� ...... 
'::') ;· :. 1Gx 2:icM. .,.,,t')( '"' I ,i·.· :� ; 1:r.ur"Fr.1. .. !!SER <:O. '·· ��-., ....... 

�},'' •.•!'2 ' - l -��1, ·2t1;1;,-:iJ��Jtt·'· ��1�£'l�0TC�1! . 'i'�_j - :
·� · 

_ 

· :--��.�� 1•_; �- ·� ·-'. LJ�d i2;I_-t:ff�1T[" i :J :· . i. 
. 

i .. . . ; .. f2 it?o "S ·tu; r·!.::· 72¥1..?·- I·:-: ! .· i ···. : · : · 1: .: : . ; ·, . ! -- :  .. ,· .. ::. lflR 'P �: ro · · . S Y<:f£ ' 0""· .. :· ! :::; : 
:·_.- ; .- -·-:.·-···::i .-06'., . "� . . ;, . • . . : - .,; . .!> .-j-·.·;� !," .: . e:� : :·-i ·:;-- ·:! ·:.:-.- j : . '.·: 

_
: i : : · : :·.�·:-+---:-�:�·--�i -..:: !._..::-::;.�---'-:.-::::--} · :·��� .... .-·---··:- :-···

···---··: :.CJ{., __ @ .. J.Q,..i./.:.tc. 3-� .. q:.md_t_ ··- . : ·--"---�.:-! ___ :_ .. ...:..._:..:..:.....J __ • .:.._,. -· ·-• :.:.. : • ..:...:_ :_S.T:A Tli.... ·_ OR. /1--/._,'£. :5.UR:V.l: } · .. : ·:�� l !· . � : . .  i . . . . � . i· () .. · ! ... . · : . . 1· I .  � • ! i' :·:· i N : . l ' � -�� i : : I ' -.,.... • ' - � • �,: .. �·;---:-:� 
; -- : l .! . ·: . . ·0 · •'-; - q - FLAPi"=J· ::z �·up .. ,i'1JL£",{;'.(;l..I-!·= :.::-·; -2Il i-..!::. ' . ·

-
-··i : ; .... :·.! .... ; . : :. : .: ! . .. :. .. � __ ? __ >�� ' �---h.:·.; . _--·1 · � -�-f- �:� ·-::iif:l��:-+.b�L ;V.E/+"-t; _:;��" : (!1!.cA/J.��t�f. . .:.._:;�---:�J- _;_ ·· ':0!°.'?:(-0�_€. -?._�?.€. C!:r;;_�.e_:-:_c:: :�·:/�:.��� �€_!: �:.r-� ��r :i< �j 

�: .: � : : .. :.:·:� _ �----!·· : :. :� ;\J?.i�.:3�-�:-o.�.f"L1tJ:...Z�Jr·t?::A1:LE.eq,:-L: .; f?�0:-;!"�. _CA"t: /!i'R� r_B:q_ , ;:IA/L. _ Ct:>Ne. sY�T1,"f1: __ {X�!Lf�it�'.(:'$, 
1-·:-�� r�·:::� ! � -:�:-t-:-:�:;-1 · �-:: : : ==-> .i�� -T ::� / �: � .- . -.. L<1 . ; --�t�>� : - i : � ,:�r�� :� i --·

i·
·: T:. · -- :���:�-T.7�--�i--- -_- :·.- -·:-· � -:-··- _..,.� _..;0t:-���--<���� : ·· : = ·-: : ·-:· . � . .:.. :.6 0 G 'C2N.:£.tA.t:'1 - a ..., .}:q;"£ie_-"-P' : : . · i ;:-.eoM: r-6 · PAcc-e.: ; · : 1- : : : · ! 

·:·· -1· , -··: .
·

. : -· : ·:-� 
f . : - · 1 · · -- ,·· - � · 4f-) , � �CAt_:/A'#/rr-S/:J - -· off--7�w · 1 -· ···--r -,-"·- ·· ··· - ·- -- 1 · - - - · · ·· . - • --- ··•· -···-· - · ·· . : . : ·· • � · · ··-· •· · · --

I , . .:·!: 

' S{J�;! o " �irl�T!!��i'��tirJ?_��1���!�-J2��; ii;�·�"s;H•• .

·

- '
-
-�:�·-ts�:45)8�{� l :� :-:· · *-- . - ·:::::J -··:::n :--:-:-;-�=lu ··· .... .. _ili,_JL __ .. .... .. . .. -:::·Jf--:-r-=-.�··· -'+"'t£/c- , . . '.Biie. h'C>.; L_�J, . __ __Af_z:Jt'ci.fL. a · ·--- -· - . J=t= 

. :�- ·�� .J:;.V4: ¥.��fis� = t�t.:��\t �:�: :�� ��il�i ; ;�::i�: ; );1;: � .�; ; ::�f '0.0 ;:�:Lu;::;ti:�:· ·� �. : i .;: ! : : . ·L _ L L : : :�:�' . . · :· � '.:� .=: _ _  !__: : . .. !: ::�J.:. --� � ;":·,:jj : '..i�l ���� 1L JJ� i 1 :i:f¥i?.'" 1 ··· _ .. , .. 1 - · - · - � _ ... , .. -l .. . •·' - ·-� ·-t. . ..;l- --···· -. ·i "I:" •r-AJt§ .. ii{�;- : q.: :- • . · · -·· ::· ::··f· : · ··- ·:ci · · · · 1 · ·· • · · 1 ·· · ··' · ·· ·· · · ·· ··-· · · ·· ·· ··'"···· 1 · ·· · f····· - � 1 .. ·-"-··- 1--� 

�J���,���·���;�1�,��;���jiM�W���;'.·�i�:��ff�Ir����et•Ji-;�, ,�i�\·������ 
I ·- · · ·-l-·1- .p .• . . · · -' · · " �iill·'-· · -' .. · r. "' " �· t+·· ''""" ·0-'2 -11;;. , . • , . , . , . . f39 ·· · ··· · ·· ···- · ·· · ·'- -· · · · · '· . . . . . . . .. . .. . ffi .. . . ... _, , . .. r ;,,.,,,,,j �������r:t�f�; Ifr;;��;;� �; �;:�. -� �--� -t� .. i.� i H 'f�; � . ,�- -;·� �F���- ·:= �-� �Pf.�1 ��{��j-��:-�r�� �: : : � ��: ·;�t:::-�:�!�;���:-.::- .. ���:d��·'.( r � _; �.:.:-: !.:�'�: ]�y���::i� :� ::�� ·-- : ::.:_.:;

;. -.i·'"·' · ,...... .--·f�-·.,.., . . � . . ·-- . ,�- t :: , ·c . ;, .·......, .-::.!...Li.; . :•�- �, 1�!.<� 3�.w. .,.. r- 1 µ ·' • . . .  1 . .. . , ·-<·· -i -··-····· ! .... ··""j- · · · ·· ·1 ·· · 1-C· ' ... . , . ' . • .  f, . :..:.!:!. . .. .i..-'5i·--H- • -"'-· __ , c� (i�t?.�(t:�;i �-�BP.:- -:�u;;_; ����m�:�;;2� �; .-= '-'·
· .. :;; �.;;·-: . . : './�; q� �� � . !;� :;� ����- !! ::��'.��'.::·:: :! :

· 
.! :: : :�::: - '::;'.::: : :: �:;:�/ :�'.-> ..::.: -� _; ::'.: �:· : :: ; ·�;f�\�I; : : : .-�-:;= = :, �: = :b 

· · - - . ·� .. 1 . • � '0 -;.<;<:--- ·· ··
-

. r'"" �1 . • . ;.f • . • . ;- I +r. ·r . . .•• · , � · .. · "?J·- ; .r>t.;. . . 1 · -::i.; :;:;:n1&'ft?i·· f ' · 1· 1 · , . . . 9-4) .. ... . . j ... . ! /ao.ri1. . , , ... 1.//0, .. ... , .. i ./�IIJ1n ... . 1 �:��fa�1W.;if1"�ii�: �f��� iffe, 1Ut;.-1i@.7.: 'Tt ��-�� · '· ·tt>.it;.�.j� �}t · -�-f.��ijiff$k,id#.!;i =:��#�tht:;n!�� :j
·
:-� �J;�J�1(" \m��l:: , 

·

,
-ni·· .. 

ir· 

l· · I I 
I.: II 



0
 . "" ,­l 
.. � 

. 
, 

u, • 
-

!
 

<D
 � 

�
·

 . 
c:: u ... 

ci 
u � 

u 
i= 

" .. 
z 

"' " 
� 

J 

. "I; 
! _.. . � J 

-
.. --·-

·---·· - �
'-

---"'
=

'"'
·

 ..
.. -

-:.� 
... �--

. ·,·. 

i�_, 
''•

· 
' . · ... : 
1 1 .:i··· 

fruf!tf
fil�H i .'. h ;: I 'f,' 

"f:. 
·: 

·;-·· '
:

 
1, � 



... ,.· - ·- K0E tO X 10 TO THE ' 
1c x :!CM. 

Kc1..1rn�t o 

1TIMCT£R 

.;r:R C:O. 

46 151- • .;:: •. :"!". ;J : ) .. �tll l .. U. Ii 
· .. ..:...- -

• .lPJf!:r "''RiNoT.s ·:.;:::.-i:��:::.. ···1:.. · · :�= i ::. ·:: · . ; : _ _ . ' I I: R.. l -zs 'L/,_ 'r ·AFr. /.;0;;.c-:-· :..s �z.r '£. _ · z : ,, : " . . . I· ., .. 1 · : ·,, , ., ¥1 -= 101-?. : ! . . . ·: . : f�. ��· .... -I=:=-:•·- ·i. • :.!....�-:7,��--1·:::-:-:--::-:i�-:-�7--. : -. : -:; -fi-� :--·�i - - -�- - -� � - : -·-;.·--· �-•··�-:-7-J-1--:-7-��=:.:;-
· 

• 
··-�-� --:---1·· : - ��-·-;-::�1:·--��.:f· -� ---..:·-·--��--:::.:.--� -.-. -���:;:�;�;-;: �- ;; · ·c o "' .... TiO'E:' '" . .,..,Q"'ED. "' ; ·· , ..... , ... •·: ., ... 17 - AFT .NO.., £. , S -17.; ... ::L,.·t:./3.2. ! .: ... : . , . . . . . . . .. . . .. . . . . . . . . . , - · · · l · .  f't'r : ...... '-= F1 L.' ,·-�· . . ·.:,·:.:: • . . . .  ; . . I. ' . f : ! • ' . : . .  I . •  ' . • . . . t '··1 . I... . • . . . . . . . ' , . . ... . . . .. . .  ._ . 

\.>?;.!��-· 
' . 

. . , . . 
:l 
., . I. 

... ___ ..: _._ __ �;.-_..: :.:-··-- . sf (1.i . :f ::I���;.: l 

� i .: 

I 
l 

I I , . .I. .. : 



'"·--
f4e'l:: � ' £;;;; 10 X 10 TO THC 

1n x =� c. ..... 
TIN:CTCR 

KE,!f"fTI_ "- ! �.:en co. 

46 15 ' 
.: · -.. 

"'"l ... . .. ... . 

�- tt.1-;':_J••.·:••)•·2Ii'•mHJ:�Jl-f �;� "-I ,. 
_

_ f ·;L_�·i--1��•J-: -� j •-•.•• . . � .. 

� 

[";������-:jJ$-QiE��1Ii {S/,i¥�::::;�-�;-[�f-�1-:�:t�··�•-i•·�i�:�::: · ·��;£-- -- . �··_-. ·· ·- · .,_ . �., 

r·_--, - - - · , - - - �--1--· _ _  (. "'//£ r .flE."l:� . OE..N:O_$.£ ____ __ _ ., .. ----!---- -+-'-- · ,_ ··:···-·· ·--·-·. _ ,  .... . , 

. I 
-
r:,�· · · 9· · · 

... __ . .....,. ..... - . . 
LP·-15. ·No. J_� 

I 

j 
. l:_ 

���1�r�1-:;�::�
- -·�ra�-�1�;-�,·-: ···· ···· : · �t�- ,-_ . J - - : -·.:-. -

··.:·,.· .• :."r':' ' -�:.� .. :-._:: . -.: .: 


