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Avbstract

wocorda of uresaures were obl..ined by uzins the same conver
eraihor 2; lindera for geverul rounds. 7These were compared with the
aregsuras ovizined by the ulual metlhod during the firing of presaure
romdads 11 the 105 rm, 132" mnd 14" ;uns.

Introduction

The Coast aArtillery, when engaged 1ln target practice,
t~%Xee pressures on each trial shot, DUuring the record

~serles, nowever, tine does not permlt the removal and

replacenient of gauges each round. They, therefore, leave
ma jor onliber gouwgns containlng copper crusher cylinders

in the gun durlng the serles znd assume the pressure
recorded on threse coppers 1s the maximum pressure occurring

during; the serles.

It 1s tihe purpose of thls test to evaluate the errore
reculting from this assumption.

Progedure

Additlonal guugee cont:lning test coppers were inserted
in pressure round as follows:



Gun No. of Rds. No, of Geauges

. Med, Cal. msjor Cal,
12" 1 e 1
1hw 17 9 1

'105 mm A.A, 27 2

“ith one exceptlion, gauges contalning test coppers were
dieasssemtled and the copoers measured each time they were
subjected %o a nressure, Gauge contalning copper No, 19
vgg disasgemhled after bhelng inserted 1n seventeen rounde
of the 1!* gun, at which time, it was found that gas had
leaked by the obturating washer.

The lengthe of the comprecsed coppers were measured 1o
the nearest thousandth of an inch. Irregulzritlies of the
feces of compressed coppers snd the lack of time between
rounds made greater preclelon impossible,

Hesults

The results of the pressure meacsurements are glven in
Table I.

The resulte recorded during the firing of the 12 and
14% guns vere quite different from thoge recorded during
the firing of the 105 mm gun. Therefore two sets of plots
were made: Plot No. 1 #«nd Plot No, 2 cover the firlng of
the 12" and 1U% gun and Plot 3 and U cover the firing of the
105 mm gun,

In plots Nos. 1, 2, 3 and U
&p, Ve (pti - pm} are plotted, The symbole

are deflned as fpllowg:

Symbol Definition
Apt Inorease in vreeeure for any one

round as reaorded on test copper.

Pgy Presgeure previously recorded on
teat copper,
Py Mean preesure recorded on

uncompressed COppers.



In plots 2 and Y, only positive viluee of Py = Pp
are used.

Discuesion

From nlots No. 1 anéd No. 2 it appears that when loose
medium csaliber gauges, hiving the oresent prescribed piston
clearances are used in 12" and 14% guns which have approx-
imstely 0.02 seconde preessure duration agd subJecting them
to a pressure not exoceeding 34,000 1b/in<;

A, Precomprescsed coppers may be sublected to any
number of pressunes, providing such pressures be at
leaet 2500 1b/in" less than the previously zpplied
pressure, without showing additional compression,

b. That precompressed coppers, §hen sublected to
pressures of from O - 2500 1bh/in" less than the

- previcusly.zpplied pressure muy record nressures
1000 1b/in" greater than the maximum pressure to
which they had been previously subjected.

€., That precompressed coppere, when sublected to
pressureg greater th-n the previously hppligd presgure,
may record pressures ae great aes 5000 1b/in“ in excess
of the preerfures to which they have been subjected zs
neassured by uncompreseed coppers, ’

From plots No. 3 and No, 4 1t appears thet when loose
mediun ¢xllber guuges, hoving the nresent prescribed piston
clearances are used in 105 mm guns which have approximately
.01l sec. pressure durntiongand exposing them to a pressure
not exceeding L4, ,000 1b/in“; '

a. Additional compression of previously compressed
- coppers msy tﬁke plice even when the subsequent pressure
18 7000 1b/in“ less thzn the preesures previously
recorded, .

The difference of theee resulte aes compared =lith those
recorded during the 12 and 14* gun firinge may be explained
by the difference in the time of exposure to pressure.

Attention 1s invited to the peculiar results obtained
during the firing of the 105 mm gun as shown on plot 3.
Here we find tluit when the preseure sppllied to the test
coppere is greater than the pressure previously aﬁplied, o
the pressure recorded by the test coppere may be 4000 1b/in
less than the pressure recorded by unoompressed coppers,



The folloving expl-nation ls offered for these results.
When uncompressed ¢npners are used in gune such as the
105 mm in which & rspld rise in pressure takes plece, the
plstone in the gruge have a greater velocify than rhen
parti.lly compressed copners are ..sed, Llikewlse the
friction of both the pleton and obturating cups would he
less with uncomaressed coprers since they would stiort
noving at a relstively low pressure. These conditions
would tend to result in over ehooting when uncospresesed
coppers are used. Under such conditions uncompressed
coppers might record higher pressures than: would partially
compressed coppers,

Qvviouely the two records which show approximately
double this amount of difference cannnot be explained by the
above condltions., It ie thought these may be explalned by
pinching of the pistons,

It ehould be stated most emphatically thst the pressure
relations given in the preceding are only aporoximate, The
probable error of the reading of.the single gauge 1s of the
order of magnitude of 1000 1b/in“, Hence the values glven
in the preceding paragraph have 1arge probable errors,

Ha Jor culiber geuges, only, are used for more than one -
round by the Coast Artillery. Since the results presented
in thls report were obtalned prineipally by the use of
mediuvm exliber gauges, the dlsperslions are probably much
greater than if major caliber gaugee having adequate piston
clearances had been used,

From report entitled "Heport on Some Sources of Error
in Plezo-Electric and Crusher Gauge Measurements" by R, H.
Kent, it is evident that with the present pigton clearances,
pinching of the pistons should Legln at relatively low
pressures.

This inference 18 confirmed by recent teste during
which ocomparative data of the effect of various pliston
elearances were obtained. ©See "Report on Investlgation of
the Cause Underlying Erratic Powder Préssurec Obtalned by
Crusher Gauges® by Captain T. K. Vinent.

In view of these facts, 1t 1s trhought probable that
when gauges having properly desilgned clearanaces are obtoin-
able, this test might be repeated and results having a much
greater degree of accursoy obt..ined,
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Date

DABLE

D'3ULLI0Y O RBSULYS

Gun

10/24 /35

10/29/35

- 11/4/36

11/11/35

11/14/35
11/16/35

105 mm
Tube o,
6222
Pl3

12" Gan
1888 12
No,., 29
14" p,C,
l‘&:od.
1910

Ho., 18

Lod,
1910
No, 18

105 mn
1l o, 1
Ll Yo, 7
105 mm
13

R,
No.

[l U

-
HOWVOITOOS» AN HF-IMMPE N

Wm-~30 O

liean
Indi-
cated
Pressz

1b/inC

5,700
36,800
33,260
44,000
37,700
21,400

11,950
14,700
19,950
26,450
28,850
34,400
25,950
11,260
30,450
31,560
31,700
28,300
28,000
31,500
30,850
31,350
31,050
37,800

28,300
37,700
38,600
39,700
39,350
41,300
41,200
41,700
40,600
40,800
41,100
40,100
57,500
38,900
78,00
40,000
34,100
36,050
35,950
37,550
28,100

0, I

OBTAIBED DURISG

IE92

l':a:lor I'}Bdo IJBd. Ilhdo Te!t I'eﬂt
Gange Gauge Caupe - Gauge Copper Copper
Fress, TIress, [Iress, ?reas2 No, 1, Ko. 2,
1b/in® 1b/in° 1b/in® 1b/in® 1b/in® 1b/in
25,950 25,470 26,800 25,800
37,600 36,000 34,500 34,700
34,850 31,660 34,850 34,850
44,750 43,250 40,400 35,500
38,200 36,550 40,400 38,500
21,300 21,450 21,450
11,150 12,260 12,450 40,400 35,500
14,500 14,700 14,900 40,400 35,600
20,100 0,450 19,.50 40,400 Sixid
30,100 29,500 19,800 40,400
29,050 28,600 28,900 40,400
38,360 29,800 34,500 40,400
31,600 26,400 19,600 40,400
10,700 11,600 11,400 40,400
51,025 31,026 28,700 31,025 40,400
33,350 30,550 52,300 29,950 40,400
30,900 33,050 31,350 31,600 40,400
30,300 28,700 28,450 25,800 40,400
30,400 29,800 26,700 25,150 40,550
22,300 31,500 30,700 Skid - 40,580
32,300 30,300 30,700 30,100 40,560
32,600 32,600 28,900 IJkia 40,560
21,600 31,3650 30,250 40,550
37,250 38,350
38,100 38,500
: 40,400 35,000
35,650 41,500 - - - - 41,300
39,250 40,200
39,250 39,450
40,950 41,700
41,900 40,550
41,7200 42,100
40,200 40,950 - - - - 41,300
40,550 40,950
40,950 41,300
39,800 40,400
38,500 36,550
38,700 39,060 - - - - 41,900
27,450 36,300
39,050 40,950
7,100 21,050
T7,450 34,850
32,100 39,800
37,100 38,000 - - - - 42,300
38,000 38,150 '



AN . T.3ULATION OF RESULIT OBLiILRRED WURLOG TE3T
Date Gun Rd, isean Todt Tont Teat Teat Taat Taat

oy, Indl- Coprer Copper Copper Copper Copper Jopper
cated - No, 32 o, 4 To. g Na. g No. 7 No. B2
Prass, 1b/in® Ib/in® 10/in* Ib/in 1/1n®  1b/in

__  ibfia
10/24/36 105 mm 1 25,700
Tube 0. 2 36,800
B2t 3 33,150
P13 4 44,000
5 37,700
10/.9/25 12" Gan 1 £1,400 19,800 19,100 19,500
1868 2 :
-0, 29 :
11/4/55 14" D.’e 1 11,950 19,100 19,600 11,900 11,400
.odgl 2 14,700 15,100 149,600 14,500 14,500
- 1910 3 19,950 £1,100 £0,800 19,450 :.0,950
do, 18 4 564450 31,050 30,250 31,850 21,500
§ 26,850 31,200 1,350 30,700 31,850 31,200
6 34,00 37,:60 I5,500 37,100 33,080 31,00,
7 £5,950 37,250 55,500
11/11/35 " 1 11,280 37,250 35,500
% 30,450 37,:50 75,500
3 51,550 37,450 75,500
7 4 31,700 37,450 35,500
5 L8,300 G&7,450 35,500
5 8,000 7,450 35,500
7 31,506 &7,450 35,500
8 UC,830 7,450 35,500
g *1,350 77,450 25,700
10 71,060 37,450 3L,700
11/14 705 105 1 =7,500
1 .e, 1
ht 11/15/26 1 v, 7 3 38,500
105 mm 4 57,700
4 5 3L,300 - S -7 41,300
& 9,700 55,450
7 39,250 - - 39,100
8 41,700
8 41,200
10 41,700 - - - - 40,400
11 40,600 - - - - - s et 41,300
12 40,800
13 41,100 39,400
14 40,100 40,400
15  ©7,500 - - -~ 40,980
16 38,900 e e e e e - = = = . 41,700
17  38,:00
18 40,000
_ 19 34,100 - - - - 41,100
\_J 20 36,050
21 35,950 41,500
22 37,550 - . - - - - . - . - - - - . . - 41,900
&3 38,100

.~,.- - <':_|. N
el



(r- - " PIRULATION OF RE

Date Gun R4,

AQ g

10/24/35 105 mm
Tube o,
6222
P13

= G - ,

10/29/35 12" Gun

1888 L2
© ¥o, 29

11/4/35 14" 1,0,

L_ x0d, 1910
Yo, 18

11/11/35 14" 10,0,
Jodel
£ ' 1310
: No. 18

=t
HOWO-0Mh Al H~30 U

11/14/35 105 rm
— . 11 Yo. 1
11/15/35 11 Ro. 7
105 mnm
phe

. [ ]
Om-a3mNipaw

o e e e e
O~ N0

C

£0
"3

22
23

/

?&BU%::!

san
Indl-
cated
Preas
1b/1n~

JLT 03T .1

Tast

2opper
Ho. 1
1b/in

03D DURILG Ta3T

Teat Test

Copper Zoppner
Ho, 16 No. 15
1b,'in 1b/1n

Taat Test

Copper Copper

iflo, 18 o, 1
1b/in“ 1b/in

Teat

Copyer
Ho, 2

1b/in

25,700
36,600
33,260
44,000
37,700
21,400

11,950
14,700
19,950
26 4450
8,650
34,200
25,950
11,50
70,450
21,550
31,700
264300
8,000
31,500
30,650
31,250
31,050

' 27,800

28,300

37,700 -

38,600
39,700
39,350
41,300
41,3200
41,700
40,600
40,600
41,100
40,100
37,500
38,900
78 4 200
40,000
%4,100
36,050
55,950
57,550
7R 100

L e T T Oy

40,600

40,500

29,950 30,700

- e = = o e = o

28,300

z0 00

Not dissgsembled betreen rounds

24,000 Under
34,000 Head
74,000

41,300

41,300

10,700
28,100
33,050
23,050
23,050
33,050
33,2

354200
33,400
33,400



TABULATION OF RZ3ULTS 03D .IIED DURING

Date Gun Rd.,

ffo [ ]

10/2¢/35 105 mm 1

Tube Ho,. 2

6222 3

P13 4

5

10/29/35 12" Gun 1
1888 k2

Jo, 29

11/4/36 14" D.G. 1

odel 2

1910 3

o, 18 4

5

3

7

11/11/35 14" D0 1

iiodel 2

1910 3

Jo. 18 4

5

6

7

g

9

: 10

11/24/35 105 ma 1
i1 Mo, 1

11/15/35 &l %No. 7 2

} 105 mm 4

ES 5

6

7

8

9

10

11

12

13

14

15

16

17

18

19

20

21

22

oR

Hean -
Indi-
cated
Iress,

;b(;nd

25,700
36,800
33,250
44,000
57,700
21,400

11,950
14,700
19,250
6,460
2B , 650
34,200
25,950
11,260
30,450
31,550
71,700
8,700
26,000
31,500
50 o 850
31,350
21,050
57,800

56,500
77,700
584500
39,700
39,350
41,00
41,200
41,700
40,5600
40,800
41,100
40,100
37,500
38,900
36,200
40,000
34,100
36,050
35,950
77,5650
=e 100

TABLE NO, I

2asT
Tent Test Teat Test Teat Toat
Copper Copper Copper Copper Copper Copper
lio. 92 Wo, 10 %o, 1} No, 15 Fo, 13 No. 1
1b/in” 1b/in“ 1b/12° 1b/1n° 1b/in® 1b/in
11,850 12,250 11,800 13,100
15,100 14,900 15,100 16,050
21,100 19,600 20,800 22,300
31,350 31,950 30,900 30,250
-1,650 131,950 51,550 Skid
77,600 36,400 38,150 38,900
37,600 56,400 58,900 30,100
37,600
374600 36,400 = = = =~ = = = = = = « - 21,660
37,600 36,400 - - -~ = ~ = - - = = = 22,050
T7,600 56,400 - — - = = - - - - - = = 34,050
37,600 56,400 ~ - = « = = - = ~ -~ _ - £3,050
37,950 36,400 - — = - = = - ~ -~ - = £3,050
87,950 36,400 = - - - — = = =~ =~ - = - 3,050
37,950 36,400 - = = = = - = = -~ - - - 77,050
374950 B64400 - - -~ ~ = - = = - - - 3,080
37,950 36,400 - ~ - = - = - = - - - - 75,080
39,600
9,100
------------------- 37,300
39,800
T LT T 37,300
- - - 40,200
- - - - 40,400
40,200
——————————————————— 79 4600
40,600
- - = - 40,600
-------------------- 41,000

.i
:




T r o ; i aE !
C | - o i ¢ o !
AU RN SUINS N 3 R B S o B DU PR S I

,_ ! o - ; | ; iy

h i L L " M m m

H 1 i T 1l o i

Lo ; R
— 4 r|‘+ - 1-141‘““- L"..ln,.r - .ﬁi.n. B WS MR [ I ﬂw”..w. 4

w W ; ; ., !

! “ i a0 N
AU S SO WS k- |

,_ i

; +

|

,r....,..._..,., _:q.-
L-"

3
!
i
|

A
T
1
N

%

o7
%)

T
.

|
i
T

RSV Vo

-

f
;
-t
|
;
H
¥
1

SR R
n
1

225

L s el SIS A

'
i
A
1

'
'
}
1
' [
[ S S SR S
i .
|
)
+
'

B ORI IR EE

-

3
H
He e et R "f*’
i .
! ; ; -+
H +
f S SRR S
r
"
¢
.
4
;
L
!
:
¥
’
:
.
+
.
:
[
DS R e N
1
i

e

H
i
'
i
¥

ORI S
]
i

’

o
.L...‘_..f_...

1}
[}
1
SO SRV SOV U S
1
¥
-
I
]
N i Pz O
39
1
|

.
Sa
:

;
i
S
|
e
. ]
'
4
!
-
]
i
j
.
L}
i
?
t
i
t

[OUTRE STy RN "

i
]
P
b
-1+
8
i
‘I
B i S
b

R e

T

|

]
;if_m.

—sid

i
A
ek
.
-
1
|
|
i
t
1
t
!
i
b
b
;
.
i
A
k)
!
!
f
_
-
1
-
|
.
{
§
i
1

i
. ’ . H
NS S TP DU S
i

i
i
[}
I
i
1
H
T
v
+

]
l

r
A
i
i
Y
i
H
A
-
]

.. !
| ! H | R i S P
+ * t : ¢&rf— _ N
: . z m ; - ! . .I* —f I-ml .F; ;;IM L..!.Ih..- L ..4.“....u.1;‘.r4.m,,.l £ .&mlti 1_Tl: p N
i 1 Jr-i._lx..j"- - RS iad .__! " Rt o1 _1.,... . A , % _ L .h:..
M H . m . . m ...a -t i m _, .nnl M
SRt x..._ﬁ.. : :.lmv I SN l-ﬁ. - w.r. S ARION NN ENNG NN S 14.1|-.-...s..+k.¢ - 1.‘..1: - w - -Am . ln.u._
| ; . ; L H ! ! ; o m
! i b _ : o | 't ﬁ : <
SR AN NN UG I .. T N (SO NRNUN SN I SR WY GRS S S 17-}_04.....%....” R N ) ..,ﬁ..-r:.nw.fi .Qr! ] -9(. ]
i H ! S k i , ’ '
_ m wﬁﬂ | i L o A,Q L_ m —
. 17 I ] i 1 d ! e
- m, g im . S S0 _ 4-1;3%&.» BN S R S s S ‘_*0” S FRET - + _F ot ~
h . o \Wr ; r.“ } s ol : ; _w 3 Lh 4 ..
BES L RN RN M T T g
Rl nai S -+ A N ..+ - .;4{. -4 r4 et ki o Bl St e S T & d e~ _f. & St it ||||Mri.. T.l.‘”.. —4 ll.w
b - )
|
e

14
EU
- o},«

- c—

B NI 3

[ SULE TR AT
-

i
k
b
i
i
¢
|
i
'
J
1
i

SO

H
i
g o e
1
! - . i
- -_.?.— ---.-o-—rro-— ‘—r-.-a.‘}-...‘._v_. -
fon
t
:
i
W
|
'

A)
1
5
t
i
!

_.-_._.‘:,_-

P
|

s
!
4

¥

i
;
i
SR SN AP S
" :
.
|
1
+
s
——— -‘L—l-v-—d— —-—,_:_
;
:
.

R T e —
]
e e e
1
b
1
'

'
]

S SRS T FO S

i .
H
i
[

,*,
|
!

I
e,
|
'
e o
B
‘

s st ST BN SR B

s 2Ry R
!
o G e Bt Pt
i
E
;
¥
..<r--__+.___ S B,
i

B T S

'
I

i
j —
§

\

|

1
ol
T
4
i

!
&
i
13
P

+
1
H
)

1
i
i
1)
i
1
I R
1

T
B QRN N I
1

B . e [T,

/0

[ T —p,wr._.-v__.{..' -

}

.

L

‘

1

|
A
1

!

EUR SN SV

|

LOT [

+
I

3
|
)
3.
!
!

[ RS S R —— l-A.AiA-HJV v-

t

}

|

b

1

4

{

+

T

!

rs

1

SN SN

|

I

t
=
'

]

AU U SR SIS PO |

!

L

|

T
H
1
i
'
1
v
1
— o d
i
;
t
H
- -
+
1
I
1
+
P —mpae s =
d
.
{
I
i
N
|
oo -
t
!
1
RTRPTE R .
{
.
" ___t_ e
T
v
!
+
1
'

b

/
c
9
8
7
6
5
P
J
2
/
7]

IINE

74

b

wa o )

¢



- . e "o
- - - - .. ..p T \‘,H‘.‘v., wn
— b T e TP S e 5 S EX DO P U 06H PO D e L A
L - T8+ R , NEHREE e DG SO D AN G R
Lol S AR - PGS IR . B e , TR N .
. i R I - D R . T A I TN
_ e liﬁé.ﬁr -?;.D.k“.:mwsi.i W:ii : A 1_....5,,1\\&;..!‘..‘ S e ¥ ‘*i,ru e
i TRR T As T - rSi e el doi
M Af 1 L. E ; — gt _ FTTY T @n
T bsS @ gyl iR W SRR SRES D) S Gt
- _v‘ L LrA, [ PV S, . .D..l.w.llulwwrw w R EEE P .. |.A.|.m.lm - B b l
T o YR W TR
m i t ; i V g : L I SR S SEER SUNY SIS SIUN SOV S S
s SR R ot ML- Ly-- Ly + - J,Li._- I#EQA_ 4 M\ : ! e -
S IR SN IRUI LR S b S NI ks . - W I A 9k
i i : B Ll R S A Lt . !
| CAg e ﬁs BIRE S I Rt B ST S .
e 1 R R R Rk %5
C M.Mme_r‘ame ﬁ |
f P - : K . .
N | Q) Ju 3o Jodgh g e
LT SRR S (g1t Aol B £ | T
T A N By P SRS T SR i [ R Rt Al Esals .i{w{iw : IS B
FEES Hs phel e Lﬁm-\.“ " trw.wrlt.: fﬂrwi' ..“.smi.OE Ra ) Saral LTS SO SRS SBPRS IS W S -
‘ 4 BEEE st it o & TSR T T B8 TS ST PO IS PR Y+
o ) r_; : DD NUOY KR SR J;_&\& _ S s seats o N S R 0 T e
- o - — i ) : ' o ! s Bk
IR T O . ya 3
T N . s QX : o SN R
wl.».ﬁ.‘.lﬂ _.leuxﬁlrrl.*r.-:ru S fi - — s mw :f.., ll..LW o - , = _ - |
; |- 33 el . TGN
+ . v N [ EENE
i w i N i , o SO SRS EUEEN S IR B e
T o ...Muf., R T S SO T S B IS BT O 1 Lo 9 1
L : ! : T i : _ 4 2
. ; ! £ R O S SO S YR AU SRS S . W i gt el Sum Rialle anse -9 <
I I I\l A % K b - g ww
; L : : + s ! 4]
. T ‘ M ] ﬁ. +_ * SR TS O I 1219 3
, ! # R = T e lf.. Y TTVTCOT r T n‘rl.lq.. YTV . 1 . .
! m -+ r =~ H f b 4 ] ¢ 9
. w ! m ” 1 " . .Iw!: = ..LM.....,! L AN SR T L,.J.« [ S anl aiadie St feh IIW
e Rt e St TerTTUTUTTTFR O R 1 i N ) i :
REREEEREER S AR N O S PR S Y\
BENEEERERN HERERREN jobot ded !
! R R T D U DR ST VU A SRS VUNOY (R IR N I S §o= N R TN B <3
H A B e M : L _‘ ] I ! i L. o
! t : ] ] ; + i
— T . i T T ! _ “ b
AU URNSSUR NV A O O NP I N R U U S S 10
o ” “ m “ _ w : M S R W
. , . aran " ’ 7 f r K - T P
A ,ﬁ ” ! | i i _ _ ; SR N R ...v . S
S e T (S i Hs AR Shn Sl S T St St sl i ol Sl i YT
R S I I R S LI I N A B
. I . L 4 .
! ! ! | | " ) | : 1 ® 7
! v . . 5 S AN S A SR b o s SR I S e R e SatRIEETE Sbe St
1 e _ ;ﬁ v _ ! “ 1 M : i nv : o m
,v ; : i 1 \ ] + +
: , : bt ; | T M _ |
. h i W R S PR . N . s Ca
o T T R “ ! M q i ; _ _ i
] ” \ “ ) { i : ) + T t M ﬁ. J
A NN ee
QS ; m S SRR TR SRS R O B AR A iy el A S S A S
Sl e e e e
n ; L - L Q
2
B)
QN
8
&Y&J ! w?,:, LY ]
. ﬁ T " . Lo
- .




) 07 JI]

: 1
T i ; H H H
T ; i . ; [ ;
T. ; : : ] i i ; B SRR SR SN SV BOR S .
I TRl A R T R A I
o m v ,“ > u m ! m 4 : v .
* i \ ! : ) . VR S B -
e - e - ot et ! ) : ; H . : ) ~ .
; . : ) ~ i n + ' . ;
B : . — Aty ] : ! M %. : m : ; @
_ ; j i Qos ! ; Ao g, STERIE ST AT I TTTTETTTTE
_ i : oy sToll M - ) t ; T N
1 - ! - T . A T n N N mu m
TR S50 S N I O SO I 00
: S R S IO M. Qb R B _ ! ! | .
- . w D W 19 .m g : i + 14
_ i { : ! i ; ! - ; o S S S S
! , ; o Eom m; EL“; - =1 b s S A i ! i ﬁu@
IR ST Qg 3y ! L “ _, i O
w : T L , m ! _~ ; _ A
_ _ m B L N N L _" m i AN SR N I U S A X
__ i S T L CLU,, M‘w R e e B B , F !
o i n : . i ‘, —
S0 0T I 3 O A - T
} ¢ T wy g , | | i "
REEETHE 9 IS SN R RRRE AR
_, . _ R R 4 e e T SE Rl | I |
- - _ ! ; ! i i ! ! " 4
w . mevn."?mw WH : ._ m1,. P g L o
N R e e e
IR N Mrmm, RE 1y i 3 ke e N S ARl HEREN AP I Jio e ...%; 1 JL.J.i_,.»..iM.m.b.fl A ,1....}._....,.‘ W
; 4 i i A . S . i : -+ e 1
N ENERES RO RSB ERES BN RRE
! , ; 4 bbb e g :
SRR S e S s Rkt S st SR S R S S 1 : _ : 1
. o : ; i - i T | " T ]
I ' ; _ " _ W |“ ¥ I} . |
: i | " i ‘. A SR S S S L. »r,.,-i!.!T.-+ N SO B C
R e B R . T | .
! I S U S N N Y 4” T
AN SO 0 SR O U0 O O S W T | ol g .| §
0L 8 o 55 VIO 0 O A B e e o i i B
R DT ks s SR et ST SRURE R S ! ! e . .
_ m ..w%_f ; | “ : | L j + — Py _ﬁhwwgw
Qe m ! | ” m p SRR AR SO ET- ) Gl
; B 2 i B TR EE R R B Rt bt S LR = i« PR h
. ‘Cw---M:- SEDUANN P S S T - L- % M “ ﬁ P o} 1 M
T I ! Co ! i . . ; L —— . )
{ PP 0“ _ m ! : r et “ N SR t,0| } B T l‘«,w
i . SIS SR R S S i 7 . ] s
50 0 0 0 0
b — T T b del 3
m _ ! m SRS S SRS USRS N SN SO SO SO S AN S A Nt Sant A 4
: ” ! " “ - »_ i _ T T
+ ¥ ! ot ” . ! ! c. ) - ) i I DT A
R e e e e R A
e RS e I S g i H i i l
! m_ ! i Lo . - _n . A e
m : * t ! T i 1 ! w RN DR
; . ‘ e wﬂ e e LT 1 RO NN SR g I-L_z S S S S, Jf.,. r "
R e r ! _ _ i i ! h g antes 1 N
— ] [
. _ _ | ‘ ”, S0 SEUY MY SN S SRS SOU YN p
| T S T A _
R R A S . A v b ) _ i + i
d i i : ; - H : } . !
” _ : m + _, 1 I o ° o
! | : i k | N _| .wv- R R ﬁ R e -!lTr.J T 5:4;:.& : .
. - PR - 4 - g - ! * ! e H
cEo * \ ; : Am : S | P i i O o
! . w ! J _ _ﬂ ; — u I " H Q-
. - NE j 4_ i H ' ’ .
. : w ' : S NS SRNTI SSPVU SIS ISSU S SREURT NS S [ A E PO S
SR Al (A S SRR IRt R | m t ; ! 4 ; = N
! : ! N H ! 1 : 1o o *
S A O A I S A
_ . ! : : Lo _

/g




r T T T T T ; ; : Ry " »
. ] .. . : - h ) 1 ! L 3 i’
' — N Iy . 1 — . - . P R e ] e w.»n,.. R SR S
" & N . ; §
- . . . N - . N .
. f " \ 4 ) + < an - M
R AN : e PO T SR, T ol . el =
IR § P T ..f,G — Y- - : B I A L -3 w
B SR A + A G Qe ol i a
, ) 4 ! Lo . } “; m
* : - " X T - v
R PR SO & m R 31 ol BSNA 3. I A : RUEED PR SR S £
o , y .. y : ' §o ’ : ‘rll[. ...-n b~ - l.]»l -t -
R S fan e .T e N aa - T , v , *.. - e e - 7
. d By SR . ) 3 ) . ‘ , E =
- L - : . . . . A .n“.
o - 4 k ._ - ﬁu 3 .. . V " | s . E
e " . [ Eé.. r-vll...e% S SO 1 . ._.»i <4 , b .Jpﬂfh d
y . v - ’ - ‘
s 1 ; 3, ol s : : 3 5 d
T s E L) v " : 3 T s .
’ EE UE . : S A ]
- : . YIRS T P S — L e . ,
- - | O N o} T
. ol 4 g | NG Mm i
4
— I IR ; e
co : : : . .
e e R S 4~ - Pl - ; e -—
i TR .m.., Y I B
Mo B &1 wl - . - i~
it N : 3 L, .
-] . 3 - . 3 T O .
s aaal Sollie Sl - E W wWI..iI a.ll...iinll| . . i S A . . ) — -]
s I -1 . | f N . | o R 4 B 4
_ v 1 & wﬁ, QL 4y 4. 3 S
I - ] " . oy N X - - .o
3 ) 4 ) R . : L K> : -4 ' -
. ' w v 4 , il N L S T | *  SIRRE B OE COR S . .w. I
§ gl Pwagn oV RTSa8 YORg AR YRR W 8 + P IS PURSS WS M et +
r ; BACEE: SO Pass 'O iab, BTl Bhver . asdiperie Sous: i dob T “ D FP
- ~ (I - " B Ay 3% .ar_(., g T ‘ .oﬁil,J
; . . » b — + Mt e -t ~ LN
’ . i g ) S AN YHAS BN i i A4 K N
N nd » rhll y Y ] & i + .
T t ! P - g = :
i i P & 3 ! Vi o L - R TR DA SR T bt te
- o L, : PRI . A . 13 N S N 2 -
4 T b . T v T,
i , _w N o ST SO T IO & -1 b = .
[ o, : g Ea + 1. ' - " Av
o . B b B » i 1 B I : H N i LSS - 3 h .
- r . fﬂ . ) " * n... o B R ........ Y Yo T .
- [ N - i ‘ . mﬂua
- tA_ |,'nu . ) A 1 ”-A . ) - N.
. : , . ] - < . . 1 Y
PO U0 P 3 e O P O , 2
p . e 2 N - T PR . P .m. . RET e . };
S T : N Y S o ) s nrﬂ o T ﬁ
" C - . ~ " mE Saaiy - * " .
5 i _.. .v‘ o u‘ . - - * o .. . \ e . X : ,—
o S R thcne aas Jone 3 : et s doeqeitro| - Q
W CPRE S s I S CEE N : IR AR L EE Q9
] e . § R _ - NN Y §IN P
n g R Sk ity i T T ™ § oiks ok B ) RS TRN08 L T T - " 4. ~
| - . 3 . . N ”\_ . . . o " TR R , . - . v v
. - . ' \ ‘- . H s ' B o P h - . \
N - . R SRRl Sy winafing o P T ’ 1 . NI S i e _
. + . o F e SN S o - s 1 - S -t R p
. s tred o - . - ) . - + .-
. ¢ i -t et .“?_ ; 5 LA D An :
F o1 I f. . : . i A S ” ) e [ SRT S S S E AT ¥
.r.l.q. L ' : . - v e . + ‘dium.a.r . SRk 2 + . NS IS TS . -
S e L . B I K .. N L, . A N £l T 3N |m... n.._..v ... K p.*
e R S S G M st & . o o Y
. . : 3 I 34 Lo ST ae st ' ' ..0 L .‘ "
e ! - e O SO SR o dn i N . - _— . . ,
. RE ....f. ¥ M . 1en .. - . ES i . o . , 1. - ", , L g N K - .
. - L O NS TR . IR R . t n e b ]
4 L H i (s [ e L H ; . i .
" " HrRRes AEIC & WS S e ' T " * A Smas Eaaun :
R R T 1 _ 5 R S I N O B 9 S
v - A - . : . . . - - .
+ - , - - - s f.l,l..i.iJl X * ~ 4..‘1 " ...-antt.....lfrj..xi,..._.rr
.“. - N s ., - ﬂ s N - -~ . i
: : I R O i , B CTTTTTTRYT TN
' R o [FEN SO X S -] - . - . 1 - : . * -
: . g N , " . oL £ N v 2 T . E -
b * Ir . : : v N G > ..A.r.. . = 5N -1 T ‘
R . [ . .. R Lo - B R
a . “ : v RN 3N 3R T e S ﬁ Y L PO
4 H . . : SERRS TIE u.. "1 R .., -~ 1 s
e - .- R q. . X ' T
1 A ! X ; ' - , - “A. N -- 1
. ' B R L . N g . e
N mn . - - . - N a ' ) o it R . a5
. . . . - it N R ] . e -
- - =TT . AN S " T y g LR TR
i H . . i . ‘ - ) . RITRE: =
. , ; - . b : i . . _ .
- ' - 4 - L -3
, % R - - > -1 AR T B ok o
’ h i - e ey .|:.JL|.4 » ,1‘ - o - -
| - t - . . P . A R e ., "
. N - : - n a
. -~ . "
_ N A
o
K 2
: )
N
' M
! AuL )
A Y .
ot .
. g.uhnwdr S by
m. Ty tmegd m ot Ne . )
- THVTG Il e b e G0 20D AL T !
q{ . - ot ‘

. \n . ‘_..‘





