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* o The object of project Al3 is to develop colored smoke mixtures for
B uq u ‘colored smoke munitions.
[l : ; :
P < o . The object of this work is to develop'a formula for a red emoke hand
e ; srw‘ﬂo in which the dye 2-anisole-azo-beta-naphthol, or a similar dye i g
' "’_":;__,:v.‘ ‘v':n:f_.' ‘mu b. u..d. o
| S It. _suther 15\2 @ T # /G’L(/OI\/ J
X e . '.This project is suthorized by the project specifications for the
g~ fiscal yewr 1945,
| T o QPEA-TCIR-357 /
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. The 4ye 2-aniscle-azo-beta-paphthol, colour Index No. 113, was one of
thc,_ﬂut to be tested where work was initiated on modification of the
oolored Smoke Pot, M3. The results were promising enmough to warrant an
‘exteneive and protected study of this dye, but it never produced a colored
sioke ¢loud as good as that from l-methylamine anthragquinone, the red dye
-edapted for use in the colored Smoke Grenade, M16, and all colored smoke
munitions subseguently developed.
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In common with other azo dyes this dye is thermally unstable. Wwhen
mixed with a fuel and burned in a grenade, it has a sendency to burst into
flamed, and produce a mixture of colorless, gaseous products and carbon,
instead of a cloud of colored smoke. Even when this does not occur, the dye
undergoes appreciable decamposition in the process of volatilization, so
that the smoke varies in color from & light red, to white.

It was thought that the decolorization of the dye might be due to
the passage of dye vapors over the hot carbonaceous residewe that is always
found in colored smoke munitions. It was further thought that the gases
formed from the burning fuel, which act as & "carrier" for the dye vapors
in expelling them fram the grenade, might in themselves be inflammable.
Their combustion with the oxygen of the air on emission from the grenade
might ignite the dye vapors intermixcd with them and cause the excessive
flaming often observed with azo dyes. '

Recent experiments, the object of which was to prevent from flaming
a fast-burning colored smoke mixture containing beta-naphthol-azo-dimethylani-
line, led to the discovery that certain ammonium salts also prevented the i
decolorization of azo dyes. Most ammonium salts decompose at relatively
low temperatures, and their products are wholly gaseous. It was
thought that the gaseous products formed on decomposition of these salta
might expel the dye vepors from the grenade before decomposition could occur
and dilute the effluent gases sufficiently to prevent ignition. Suech,
indeed, was the result, regardles: of whether this be the true explanation.

The addition of amnonium sulfate markedly improved the color, while
the addition of ammonium sulfamate, NH SOgNHg, produced a smoke whose
color egualled and, under available conditions, even surpassed that fram
l-methyl amino anthraguinone. The color, which was excellent initially
faded some as the burning progressed. This was largely elfminated by the
addition of an inert diluent such as kaolin, floated silioca, or precipitated
tricalcium phosphate. The addition of a very bulky substance such es
kieselguhr, asbestos shorts, msgnesium carbonate, or sodium or ammoni um
lignin sulfonate, had the opposite effect. Ammonium sulfate, when mixed
with potassium chlorate, was too unstable to be used in a colored smoke
munition without deterioration in storsge. Other salts, ammonium oxalate,
ammonium thiosulfate, ammonium chloride, ammoniwn sulfate, aunonium
phosphate, urea, diphenylamine, &and aniline hpdrochloride were found

unsatisfactory.

It was found that the intensity of the color produced was proportional
to the rate of burning, and that the best color was produced with a
burning time of less than sixty seconds. This dye would seem to be
eapecially suitable for use in such fast burning munitions as the streaming
type rifle grenade, M23, (T.D.M.R. No. 808), the 60 mm. morter shell, T1O,
(T.D.M.R. No. 357), and the colored smoke trail bombe, MB7 and E13R2,
(T.D.M.R. No. 861). It has also been found very satisfactory in thd 4.2"
C.M+ eolored smoke shell, E72, in which the explosive filling consists of
a mixture of EC powder, U.S. Army Specification No. 50-13-88, and dye, and
when the time of exposure of the dye vepor %o high temperature is very

short.
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Earlier experiments with other dyes showed that decressing the
particle size of the KCl0sddecreased the burning time of colored smoke
munitions. It was found that with this dye decreasing the particle aize
: : also improved the color. Experiments in which the effect of fine particle
1 2 size in decreasing the burning time was offset by decreasing the quantity
of chlorate by the addition of a "cooler®, such a3 NaHCOS. KHCO3, Urea, or
Epsom Salt, resulted in an inferior smoke.

A:smoke mixture having the following composition was found to give
the best smoke in the M18 grenads:

Parts by weight:

Dye, 2-anisole-azo-beta-naphthol 40

Potassium Chlorate, liicropulverized 20

Sucrose , licro, pulverized 20

‘ Ammonium Sulfamste 10
. Tricalecium phosphate, precipitated 10

. The hue of the suwoke produced by this dye differs from that produced
by l-methylamino anthraquinone, being a yellowish red, or scarlet, (B8R,
see Note on Munsell Color System at end of Report), instead of red (ZR),
Attempts to make the hue redder by the addition of another dye to the
mixture met with 1ittle succeas, resulting either in deterioration of the
color, or flaming. A more satisfactory method of changing the hue is to
alter the composition of the dye, by the addition of other substituents in
the aromatic rings. The dyes, 2,5-dimethoxy benzene -azo-deta-naphthol and
S-methyl-2-anisole-azo-beta-napathol, have been found to produce red smokes
of hues 3R and SR, reapectively.

It is customery to oil the dyes used in colored smoke munitions to
decresse dustiness during mixing and filling. The addition of Petroleum
0il, C.%.5 &pec. No. 196-131-168, Kerosens, or lalowax oil #1000, a
chlorinated hydrocarbdbon, to the colored smoke mixtures contsining this
dye produced smoke of inferior color and increased the tendency to flame.
This tendency can be largely eliminated by insulating the smoke filling
from the ends of the grenade body with washers of fibre board or asbestos.
Leaving a small air space, one-fourth to one-half inch, between the smoke
filling and the top of the grenade body, Was also found beneficial.
Promising results in eliminating flaming were obtained by adding to the
smoke mix a cold-setting plastic such as Resinous Products Co.'s Ufomite,
(urea, - formaldehyde) or Pittsburgh Plate Glass Company's Selectron
(alkyd-type). The scmi-fluid mix thus formed is poured into the grenade
body and allowed to set. However, acidic constituents of the reain
, react with componente of this amoke mix resulting in the evolution of
i | gases and causing the mix to swell and become porous.

The tables appended to this report contain a list of the experiments
involving the use of this dye in burning type colored smoke munition per-
formed by the undersigned. For each experiment the notebook and experiment
> or page number of the original entry is listed for reference purposes.
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Tables I and £ list the experiments in which ammonjium sulfamste was
used. Table 3 sumnarizes experiments in which other dyes were added to
colored smoke mixtures containing this dye in an attempt to alter the hue,

' Table 4 1lists experiments with other az¢ dyes similar in structure to
L 8-anisole-azo-~beta-naphthol.

_ Tables 5, 6, and 7 summarize early experiments with a potassiun

L chlorate-sugar fuel, and those with a potassium chlorate-sulfur fuel. 4

' colored smoke mixture containing dye, potassium chlorate, sulfur, and sodium
bicarbonate produces excellent clouds with anthraquinone dyes, but is
unsatisfactory with dyes of other types.

EC Powder, U.S. Army Specification No. 50-13-8B, consisting essentially
of a mixture of nitrocelluloss, barum nitrate and potassium nitrate, was
i ! tried as a fuel. It gave satisfactory results in the Aerial Smoke puff
(T.D.M.R. Eo. 679) and 4.2" C.-M. Shell, E72, but not in a burning-type
munition. Other fuels-lead dioxide and sulfur or lactose, potassiun chlorate
and charcoal, potassium nitrate with sulfur, sugar, or charcoal - were
tried without success.

The Germans and Italians use azo dyes, and this dye im particular
(CMIR 40), in eolored smoke munitions, but only in the form of small pellets,
which burn in 10 to 12 seconds, or extruded granules. When the filling is
in thie form, the dye vapors are in contact a very short time with the hot
ecarbonaceous residus which may catalyze thermal decamposition of the dye.
Colored smoke mixtures containing dye, chlorate and lactose were pressed
to a depth of only one inch into grenades having diameters of 3-1/4 to
5-1/2 inches, to give a greater burning surface and more rapid burning.

The results were not promising. This type of construction has apparently,
enabled the Btitish to use thias dye in the colored smoke Generator, No. 26.

Samples have been received from several different manufacturers under
different trade names. Most of the experiments were made with lots of dye
from Calco Designated es 0il Scarlet OBN, and from Federal Color Laboratories,

designated as Signal Red. g

Since the characteristics and performances of the various samples
differed slizhtly, the particular sample used in each experiment is stated
in the tables. ;

Iv. Recommendations:

It is recommended that:

(1) This dye be considered for use in the Grenads, Smoke, Colored
(Fest Burning) ES, in the event that a grenade burning faster than the M18
grenade is dssired.

(28) The performance of this dye in other burning-type munitions be
investigated.
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' 3. That because of the special composition in which this dye is
to be used, and the extra precautions necessery in mixing and filling,

it be considered not to replace, or as a substitute for the two dyes
specified at present, l-methylamino anthraguinone and 9-dithylamino rosindone,
but only to supplement them in the event of a shortage of these two latter-

named dyes.
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A Note on the Munsell S8ystem of Color

Color can be described in terms of three attributes, or characteristics:
f1) Hue; (2) Value, also called lightness, intensity, or brilliance; and
(3) Chroma, also called strength or saturation. The Munsell System of
Qolor represents these attributes as the dimensions of a color sphere.

The central vertical axis of the color solid represents the neutral value
scale with black at the bottom and increassing in brightness through ten
readily distinguished steps to white at the top. Colors in this central
axis possess neither Hue nor Chroma. Chroma is represented by a radial
distance wway from the neutral axis, whils hue corresponds to angular
distancesground the axis. The hue circle is divided into five principal
hues -~ red, yellow, green, blue, and purple - and five intermediate hues
ovenly spaced between ecach two of these - yellow-red, green~yellow, blue-
green, purple-blue, and red-purple.. To facilitate identification of hues
intermediate between these ten major hues, each is divided into ten

. pumerical divieions, with the number 5 falling directly on the hue itself.
In describing a color by Mumsell .notation, the hue is given first and is
followed by a symbo] written in fraction form, the numerator indicating
the value and the denominator indicating the chroma. ZXExamples are given
on the tables appended to this report.




}
| ‘meq8As JOT0) [TesUNy UT pesn UOJIWION °t
M ol~ov 69 6T yse] 00z Uo PIen
: 09=~0€ A Ly yseN Coz o PIH
, A.Kdﬁw ) 0 2€ : yser 00T TO PIoH
w (*xwq) 2 0 0 | veail () UO DYeil
! *00ds S0 (€) @) .
b
r Z6-TTT-961 ol =o«a¢oﬂu«ooam SK) WY pejjyoeds 3wy Woay juelsjIIp ez1s e1o1jxed Julawy moaur Jo serdmes °C P 3
3 . squeltiodxa (1% UT NEO 36IJ®9S [°(Q°#0 V pey Iwudis - ofg °1
" ewry Furuange
008 (T aseT- Jurpeg ‘pood Liea loroo of ol ST (2)S2 oy 21-¢/9 9102
: I G i hmnﬂvdm or .oHum Le 0 52 (g2 oF v-6/9 91 |
G sul ie : ot s ‘e o -2=02/5 BT
!E:noh : - .
pood ‘3swy 38 Jurpsy ‘erqvirea A(3ydyre Joyod 2€ 01 g2 (074 sy - S-lg/< Zalt
PT1os pPoT1Y) ‘pessexd puwy ‘3Jujweis peq Sy ot 974 (074 05 .1i€sg/5 = IR
SevT 3% 3upug ‘pood Lyywisus? 10700 €y ot c2 o2 0S T11-62/S 23l
38%f 39 3uypej ouwos Sy ot (¢4 ce o¢ €-1z/4 FATA ¢
SUMTOA JUOTIOOX® *°008 4eJ 388 Sulpwy *H1/9u. Sy s ot V4 02 S 21-9¢/¢ 28lY
11Inp pwe ored aetuenos ‘pue euc wolj IuTWETy v St 02 02 Sy S-6/5  23lt
o1qerawa puw orwd AT3yiyre ‘21/9%l - Q1 oz o2 oy 1-12/¢ 23l
*O8s 71 4938 DU om0 WoXF FUTWRL] Sy oz o2 oz oy €-62/5 28l
1ap L13uiye
Jutpey ou ‘mrogjum aBroo ‘pus suo mody Faweyy Sty 04 c2 o o 1-62/5  Zalt
#y8/5ul €2 . o2 €2 of S€E S$-S2/s  zslt
epwnaeJ3 jo pue om0 walj wnascwc peq Z€ se T ()2 S€. 2-2/9 9o
Jummviy puq vs se 00 ()58 h4vmm m-er/9 9t
3 *s08 raze SmifosViuy esosong monmm &fg oy z00q
oUW IO I8  PHe JOTO; *1q ("2 £q $34%87) ucIs380dmoy *adxy -850

SIWMBIINS WNTUIWEY Ju [U¥3U00 epuladd QUi 207 suoy3ysodwmd)

’

I TiEVd

e ey o




i s TT———
i umwﬁl D S O

w4

A I WO ) T

e

snyos pood ‘erwd Juymenmcs

SUTpvg

owos ‘oyqetawa puw eyed L1audyrs “pood
‘008

do3 3v o3P
Jutpey

*oes C 38%] 3dpoxe ‘mIoyiun ‘3ydtaq 20700
Sutpey Lyywurgy *Aeyrnp ‘Jersd

Sutuang woys ‘quorreoxe AITEIITUT JOTOD

02 = £T 381 uipey Puq * (g

3utpey *des G 38w *pood A[ywiouod I07100
3urpey ‘sred J0700

Furpes 34SIIe

: Sutpey ATTwuid
efqetJea pus ‘yrnp ‘eywd A[3y3ire Joroo
3utpey 203 QT 38V

4881 3%

Furpey peq ‘syed Jeyysa ‘e[qeTJEA J0T0D
Buipey 613311 A19a “pood 20700

i 3841y

3% pood J0700 ‘*des G J1e3y¥ IumMV(J
o18d J0TOO

o19%Tava 3nq 3ydTiq JOT00

oTvd Joygha ‘mrojfun 0700

Arpeq Sutpeg ATTwuty ‘ pood Ayysdeusd Joyoo

.

oTquTswa ‘opwd 10700

O LUWRJIOJIOd pPUB IOT0D

g€
v

le
g2
SET
4
144
iy
&

.mou
At

(penuiamoo) { TIEVL

ayndtesety OT
P o1
DNnC{e80Ts CT
(6} ¢

ayn3reseti (1
- 0T
Iynitesetyi (1
(0] ¢

Jyulyesety g
(0} ¢

ayn3geseryi ¢
(0] 8

sgndtesety ot
01

(5) dwos 1

> (6] §

0880 01

St
Vo585 01

6] 8
%10) 8 01
ot

wex S

ot

Bodl G

ot

Yo% () St
B2 Ve 28
os“({"my St
g

- 1o%ax ot
e ot
Coomi ot
¢ ot
I 01

. %

so3e Zuxbos m

07/ MNVUA

.oz o2

(014 c2

ce €2

2 Ce

(014 ec

-02 ST

e 02

074 074

(014 74

(67 07

Qoc Se

m,N se

(674 (¢7/

(677 (074

oc (04

oe (014

o2 <2

- 9EOXORS mmﬂom

(*am &g -pudmﬂ. w013 180due)
A ~
" ,o

L T NG T

g

or
19
19
19
19
ov
- 3
elg

)

LY

po——

Lyot
6-<1/9
12/9
-1/
a-z/9
£-2/9
8-1/9
é=Lz/z
ot-Lz/s
8-L2/8
L-1z2/s
S-£1/9
&-21/9
-1/
€e1/9
2-1/9
2-2/9
<=1/9
.o%o

=
3
5
=
B

e -Q-E:-—V

S

e T

e




D At L e

Po3uoTd Jo ‘pazesjdroesy

: poz jaeATndOoIO TN

SO0STP 80780GSB Y3Ta LApoq opsBuUSI I JO SPUS WOJJ Po3UINSUT ©2IWYD ejOomg

TUTI0q W SNOVdTTI8 29l - 09 Furapequod ‘12z-(-d °Oy UOT3woyjoedg Telepey ‘pusl ‘juedrezeq

» X " 8I8TIN: OT
21/458 ¢ o1 2 T ov 6821
A / 4 €308 ¢ (L) 0
Suppwy - .wayy ‘I0100 pood LT[ETITMT SL ot (04 52 o Lett
1S ot
$1/SEL LE ot ® S.S ov ggTl
201s o1
deyjo wody exaus efed ‘pue suo Wol; FuTWelJ s€ > ot (04 ®° o 6~2/9
018 oI
Jutpey qudyre ‘wrogwun ‘3ydraq 0s 8) ot oC ® o L=-1/9
X Soom S g
_ ayndtesety O i
2urpuy °*ces S 3swy ‘pood A[releusd St ot oe ® S£ v2Z/9
Jyn3tesety (1
Bupweyy peq ov S oC o oy o1-2/9
‘oos  ZunfosPun esoxons Eorox  eka *oN
esuwrIo] J6d PI® I0T0D Ig (*3m £q s3J8i) wWOR3ysodwO) *qdxy -2308

(penutgmos) I o1qwl




L e e

t §
4
m gOT-TE1~96T *oN uoT3voT FoedS i *TF0 wme(ol3ed °*3a £q oy HITA pepuelq oLy °*11 R |
1 QUTIOTYS €7 FUTUTBWO U0QIBO0JIpAY PEFBUTIOTYD ¥ ‘0001 -/ TT0 Yemoysy °*3a Aq oy y3wa pepusiq el °o1 % 1
. Apoq epwuesd Jo wmo330q W o0y OoU 4 ® 1
“ eutaxeq ¥ :
: UTToWE Oy % |
! 38wl 3% Surpey ‘21/9U9 59 oL oz 0 oy 9=9U/9 91 w
P €ooman €°¢ @) g |
i TITo%i O A
i /%D A4 (0} o2 0z L9f z=cv/9 Iz 5
] utToNy 01 - :
pue euo wouiy Jutpel emos ‘erwd A73yITie 9s ol 02 It o 120t 9TOR
uyrosy (1 (L)
‘008 C1 « QT 3991 Suipey ‘TInp AT3usis €9 o1 A BT  ar €-91/9 SR ,
apIouy o1
ored A13y2y1s ‘pool 10100 gy o1 02 48T or  990T  gr0T !
. . UTTow o1 . o
3897 2% Juipey “erwd AT3u?IIe ‘N or o1 for4 gT oy 60T 9TI0Z A -
: aITowy O (L) '
Sumwery ‘oee ¢ ““oes Oy 1eaye Julpwr ‘TT/RL 09 ot o2 72N 1 S A () SE) {¢>4 i
UITQE 01 (10)
*008 G - (T 38®] Juipyy ‘Iywy eunyos ‘pool Joroo €9 ot o2 02,y 0P §=9U/9 9102 ,
urros: Ot {10
Jurpey ‘o008 ST - 0T 3891 ‘T11/9W <€ ot 2 ()% ® L9 I .
urrosH o1 (or) ,
3897 3% Juppsy ‘ered Ar3yiils (6) & & ot ® & o geor gt
uprow: o1 () :
‘oes G 38w Jurpey ‘H1/9 [ 4 ot R (® v -91/9 912 :
ufrosy o1 2) t
3se1 3e Jutpey UITTe ‘p1/Ni Ls ot oz 2 oy 9=51/9 I X
uroRs ot (@)
389] 38 JUlpe] 3deoxe JUSTIPOXe 19 () 4 o o 8-€1/9 SImw ,
*oes NEM.mowvmm 88030Ng nﬁuw oo ‘o 3oog ;
SouUMIIOFIed PG JOTO) i8 (*3a £q s3aud) uopyisocwoy  *3dxT  -ej0y
(penupamoo) I eorqul




i e s

Z

Avomv muo 0T

" 21/e°s u 4] 9)¢ o2 (074 o  Zogr  4vle b .
: /! L S0 Hi iy gT  6rT ;
" 25 ¥l b ot o2 o2 o ZToBT 2 g
; 2(¥oa)5s0 o1 (L) T Y
duye " s g Ly ct o2 074 ob 2081 &¥12
Fe s e S("oayben o1 (Ly @
! ¥ ob  T08T 6VIZ ¥
“ w ‘e sul oL 2("0y w0 % ® gy 08 H
Sutpey emos ‘so8TP ‘21/5°S &l <9 2 % % (py© ob 1081 6¥12 m
Supmeyy ‘®ostp ‘4 O/ 09 ot 0z cz ob 08T &1z @
' /5 ’ 2(Yoa) e o1 (L) i %
Jupmery om ‘sosTr ‘2T/S°S L 518 B MM & % o 16LT ¢4 .
mosTp ‘Jutwwry ‘21/5°S ¥l €€ 5 usiie wﬁ @ (& o T & o
Jupuy e1331T Aiea *sosTp ‘ZT/S°S ¥R 9€ Nﬂco&ﬁﬂv WM (74 C.vow ok RLT E¥I2
: . g o  OIST  éviz
u CU/6%S ¥9 gs 2 oy % ® gy S
x 8087Q *Sutuers ¢ ‘Cy L ot oz @ Or OISt évwe
(9) T otr/s*s €9 1 Nﬁeomvmao o (L) s
Fatwery 2T/¢ S ¥9 6l at (074 o2 or LloStT  6YIR 4
2(¥oa)e o1 (L) g
Summers ‘ored ‘01/9 S vS 2 ¥oayFoo wﬁ R e - Lax e M
‘Buipey ou ‘pood Lies of ot o2 oz oy lzot 102
. 2(Yoa)5w o1 ) : 3
aser 38 Jurpwy JuITe ‘poad €5 2(¥oayFe M : 04 02 oF 22T IR w
: 3 3991 3% Juppel sos adeoxe pood Aiea FA'4 : ot o . (¢4 oy €001 9TIR w
g : . . voes 030 Zmxfog¥mn | esoseng Egron  efq _"oR 3000 4
: - eoUWMRIOZie PUw JO10) id (*aa £q s3aed) wuopyysodwoy  3dwy -930K S
¢ e b E @
: : (porarjquoe) 1 FIEAVL ) .. f 3
: g ...\..J . . B4 0 oy - V .4
u..!uiﬁ




Bolaa e

[ e

-

e

JupI1I3 peol

*OTqv3 S$TY3 UT s3uemiledxe Jey30 WY pesn eanssedd JUTTITJ PBOT PeeP °ql QUG

+ ot/5°s 1l Le 3%, 5
Baypuy + 01/5°5 ul 65 2 ero
: 0d
gr/5°s W r4s 2oz e
od

PsoT Peep °qr 0005 + 21/5°S ul - 2 (voa)Exo
&ipeg 4 o1/5°S tl 65 Nﬂvomvmno
w o cfetsEl 2€ R
POl PBOP °qy 0005 + 2T/S°S Ug & 2 (Vo) S
€T/¢ S ulL a€ Z(¥ou)Ew0

*I°P °4qI 000S ‘3utpey ewos ‘¢ 21/6°S ul w 2y vm
0d)

*I°P QT 0005 ‘utpey emos S ug 9

~ (21) eanssead h Navomvmro

Peep °qT 0005 ‘IuTPwW ST €1/ S ug 19 2 ¥y
od) “8p

Zutped F3Y8 . 2L/S el S 2 vm
0d) %
s VU/6°S Ul i Naed&vnfo
Bugwery w 21/5°S ul 9 wAvomvmro

-=== SO8TP 2T/5°S ¥Q Ls

Qo8

SOUWLIOI IO PU¥ JO0T0) 44

(penugguoo) I IEVL

+030 ZmiCosVin

o1
(0) § 02
o W*®
1
Mﬁ (074 Ahvow
0] 8 (074 (674
,mﬁ (L)
0
gy
. e SR
MM (074 AFVON
cl ("4 (o4
o1 (L)
e o
8. am e
(0) § (074 o
(0} 1
ot oT 074
ot
s L ¢ b
e E e
g
(0} ¢ ~ 02 ~.voﬂ
esoJong ool
(*3u £q s3asd) uoyyye

ob

o
o
or
oF
o
o
o
or
o
or
w
or
or
ov
akq
odmop

T |
26T vz
6Lt GvTT
06LT [S4t4 M
OELT w12 M
z6ly ez |
o6l (14 ¢ m
CELT VT2 o

~
1472 ¢ 6v12 V.
r8LT 54 ¢4
lt vz
3L  6v12
oI8T  év1Z
CIST  év1z
0T8T - é¥12
2081  6p1Z
*ox Jo0q
*3dxg  -e30K




B atas = o an s L P - e

- - o
AR BTN D AP SR I, ot et Vs ONR

T9Uo8IY OT[JASIUNI MoJy ‘TJ0 TONJ 2 °*ON °3u4 £q ¢y Y3Ta pepuerq ofg °v1

. s3moutJodxe JOy3zo UL

8% ‘Apoq jo dog pus JuIIILF JO dog Ueemyeq eovds youy ¥ Juyawer Jo pwogsuy A[ezerdwod perils Apoq epsuea? €y

T e s

—

2 ¥oa)ben o

Butpey ewos ‘orvd Ar3udyls 0S R i ° ® 917 w  fyol gl
3u ‘TYRSL Wit . L 7
iJummsyy ‘gT/ms’ oy o1 74 8T o J Tlot 18¢4
¢(Toa)%en o1 (L) (o1) <
Laea 38 Ju ‘ored ATaydirs 0 ce o olct 102
3891 39 Jurpeg ‘ored Apudll s 2 vy w0 OM (L)% or) gtoz
389l L1aa 3w Burpwy ‘orwd AT3ydyrs 2s ot (4 gL, _.OF 69T  9Ic2
L) T3UST1e 9w ot oc 138 (04 3901 91Cce
Nﬁvo&mao ot (LY (v1) :
(€1) Proa ouw ‘yy 123 2% € ot ce ;.vmﬂ or gLot 9102
. y - (Toa)ted o1 ' 'y
vr/9us"L 4 ot (074 81 ov ot °24¢"
C(¥aq) w0 ot (L)
Suipey ou *pood Lroa Ls 2 € o1 02 ( Swa ov S901 otcz
: . (Yod)*ed o1 c
JUueIT90X0 (0,4 0] 8 0oc 8T ob BgeoT a8er4
2(voa)ben c1 (L)
*oog Sf JejJe Pue eUO WoJy Iulpey ‘pood 29 o1 o2 w2 oy 901 5162
*908 ‘2930 wﬁzmowvmn eg0XONg non elg *ox Xooq
SOUWLIOJ IO PUB JI0T0) ia : (*3% £q s3Jsd) wuwoyyysodwoy  °3dxy  -930y

g (penutgjuoo) 1 ZIEVI

; £
% 3 .
H ’ ¢

- - . - ’




Jopeey 1OQ
Sutpey ou ‘p1-21/5 Bl

v/ ul

-~

008 $1 38 JUIPRF puq *38JI7J 38 JOTOO JUSTLOX:

Juypey ou *erud AT3WTLS
+ ot/9 ul

aored Sutwang ‘4 o1/9 vl
Suypey z1/5°S ul

Jutpsy ‘21/5°S ©
Juimery so8TP *CT/S5°S Ul
Furpes v G1/5°S El
Bunrers peq
J00d emnyoA *p1-21/5 Uy

pood emntoa ‘¢1-31/S u¥

SOUTRIOJIO] PUS XOTOD

”~

09
95

2s
29
1€
ly
s€
1€
o
o
9
09

*oo8
g

PR (penujgmoo) I ¢

il
Ao.: .0

sea))
% (Yaa)tep

27500 w_a

%wwﬁ

2(Yoa) beo
%(*oa)Eug
2(oq)fun
2(Yoa) S0
2("oq) bwo
2% ) wo
2(¥oe) Cu
¢ (Yoa)Ewo
Z(¥oa) e

ot
S

ot
ot
€

0t
(o] ¢
X S

611
(0) §
4

®0 01
ot
(0) ¢
ot

Ot
ot

~030 omrfostmn

(*32 £q s3aed) uwoy3ysodwmo)

TIEVY

oz

(3]

es0Ja9ng

o

ov

3 R 9

§ ¢ ¢ ¢ 9 8

¢

5 \

goz1
1021
et

gsot

6¥0T -

68LT
g8LT
¥Sit
vall
€slt
£alt

9021 .

1484
12241

*ox

*3axy

i8e4

9102

gtoe




oth MRS

R T R VORI NN 0 5 1 s dowg Y057

Burpeg ‘v1/S ﬁ.\

T2/S Sy

Jupeyy peq

Juipey ou ‘pr-21/6 ul

v1/s gl

*008 QT 38%] 2uTpwJ Peq *38.7J 38 JOT09 JUETTOOXF

Suypeg ou ‘ored A{3udyvIs
+ o1/9 ul

aered Furuany ‘4 or/9 ¥l
Jutpey 21/5°5 EL

Burpey ‘21/5°S EL
Bupmery 8O8IP *01/5°S Hl

or/s°s

Jumrery peq

Suppeg ¢

POUWMIOgIed PU¥ JOTO)

S5

88

0%
95

(2
c9
%
Ly
s€
1€
ov
>4

‘o6
g

(piyquod) 1 TIAVE

mﬁw 0d) e 8

Eémm
N?onmmo

a
w%oncmu ® 01

8ed() ﬂ
¢(Yoa)€eg o1
¢ ot

g s
(Yoa)*ep o1

€oogsnt €
Avu&mao ot
2(%onEw o1

)¢
Nnvo&ndo 0) 4

Nﬁvo&m& ot

Nﬁvo&ma_u ot
2(Yoa) b o1
2{¥a)Ew0 ot
2("0a)%w ot

‘o030 Nﬁkm@meﬁﬁ

674

4

&

ce

04
(€4

esalong

AthN

Ahvwﬂ
(L)%

nhvmﬁ

Aﬁvmﬂ

02
(L)

ANVON
oC

(04

ANV¢N

(¥?
(L)%

vaN
Monow

0.4

ov

o

ov

(@}
wm

§ ¢ 8 ¢ 83

ov
afq

. (*3x Aq s3aed) wop3TsOdWO)

o3RI euTpIREN

(3

"9t
31%s wosd3m .Mﬁ. :
gt w1
SLyt 6v12 .M
St ¥9r0z w
02T 9T w
gt gtez @
gsot mnou. :
U
00T 9162, |
68L1  6vTz
gl  6p12
vSlt vtz R
14TA ¢ 6p12
ESLT &1z
€SLt &2
9ozt stz %
oy x00g
‘qdxy  -o30K
?
L




N

v eow—

st ety el . . S T s i A A S e

wRy

-

e
]
]
]
]
1
]
)
1

Supwely z1/4 Sl

Suipey p1/SEL

2/ 75 4l

0w V.n\ b8

pood einfor , ¥ 2U/S HL
soetp Juipwg $1/S w

Jumery (5) so8TP ¢ O1/S°S ¥9
Jumeyy J4ITIS *p1/S Ul
emyos pood ‘p1/S Ul

Supweyy 4 o1/5%S Ul

+ 01/9 ul

¢+ ot $Fl

t 01/9 W9

te/s W

aypey aqdr1e ‘¥ /S ul

SOUWIOJIO] PHR JIOT0)

_ dogeo eyud

*oeg
g

ot ot ® ® op
ot o1 ® @ ov
ot o1 @ ® ov
ot ot o @ ov
ot o1 0 R
ot ot cz e o
ct ot 0z oz of
ot ot e @  op
o1 ot oz @ ov
ot ot oz ® v
ot ot o @ ov
ot cT oz @ ob
ot ot ® 0z oy
ot ot 0 & o
o1 ot 0 0z op
o1 ot @ ST ob
ot ot oz ST op
¢(Yaa)fes ZunfosPmn esoaorng, Eumy eAg

8

(3 &3 930wd)Vuoggteoam

g e300y ‘1 e1qel oes °C
*dxop jyngysefg Tedeusy “‘y
°0) puB tmE3SUYOY °H
syBoOTWeY) Pproyotey °2
pezTleaTndoXoTy ‘1

Z69T
2691
1691
1691
0991
0991
0991
1091
1091
€EST
€est
(574 §
8ISt
Z1st
21st
S6rt
SéYT

~~ N
m <
S S
XK OSDOUODDODL LY

(2)

$9229299088
S EEREEEEEER
o 16 =
T Ry RS T TN 2 R R O T R O S R 0 R B




i
;
M

o vn ot :
utpey ‘¢ 21/4 Sus mm memom HACT o2 o1 *ITUIPOY Q 2 olvr  6vI2
o i 4
3urpey ‘orud Jeyjzwd J070) ‘emnyoa pood mm WEO o ONAH.CON ou TWB poy p 82 £901 910
: : wpan € |
%("oa) 30 ot |
\%H ., v ) ) !
ered Jeyjex xopoo ‘Iutmwry _6E- ow HR OT 8\58 euTmWRPOYY § 26 9t (074 W
L - thomvnﬂww o "
Kqwe (s ‘up - € of €os¥i o1 02 (118t ez mwpOy: 2 vpor 9toz : .
ﬂamé 01 - w :
’ . 18%] 3¢ z b A o
wﬂu& ‘TInp *ored ATaydTe ._o?o-“mwmmmm osp. 99 mowﬁ - S o2 omoc gokmaig L°9 €°€€  voCT 9T .,
e -1/6 1
nﬂmmw ot
it palta vt - s momrma 0 | 2 (g MOPUTSOY 0T 0f S$-91/9 ﬁm« w
Jutpey ‘orwd 0700 LG - £2 _N.un L) eucputsoy 2 Lz 1t=-62/v FA A o |
nnmﬁ o1 |
18%] 39 BN |
. v 00TV PeY ¢ o€ IO 9IC2 i
Sutpws 3yITIs 3dpoxe 10700 %owo 2t mw% mw.n €os B O o ol L B o % Nmﬁ\m mﬁw |
o “h e ™ ﬂ . @O |
2 pood ‘*oes Of pewsyJ ‘OTN L6T “ooEsN o« .v.w 9°12 00TV PoY SZ 2 6
o L 20toe acod .?Vﬁm 2 &omdu 61 5» g1t S mwav 00TV P&y 02 2 1-2/t S8TT
s oxomg € €It 0 °o  3o0q
i 6. GOl o b oﬂmme. fq 3.3& no«mf&uoo *3dxz  -eg0f

oqoms ey} JO 6Oy eU3 I03[V O3 POPPY siea sefp I6Ujo UOTUM UT epWReID QU 40J SUOTTEIGMOD

-

€ T1avl




1

Jurpws 2T/t S ¥S

3utpey ‘¢ OT/S°S ¥S

Fuipws ‘¢ ‘21/¢ S us
eouwiojdod PpUw 0700

L !mma £
»mﬁmonc ) 01

NEH

09 &c¥ux ot 0z gr

wogdsy €
awﬂmo& 0 0% .
¢ ¢
L9 “os¥ux ot (74 ) ¢

2(Yoq)$9o o1
6s osYux ot 02 9t
‘ocs )
1 207000 ososons €oroM

(@+d%00) € TIEVL

pestseaTndolony *TI
L6-TTT-94T *9o uorgeejroedg §i0 ‘emournbeayzue ourme-wudye °OT
103Ydou-936q-029-9UEN] 03~0-0T¥=-BUNT03~0 *§

1 ®1a8] ‘2 90K seg °Q
OOT=IIT=96T °*ON WOT3®TjT0eds gu) °euopuisod oupwe [Ay3etp-§ °L
UOTI$OR J070) TTOsUH °9

6800w °G

Ui ‘padoro; ‘ejowy ‘epsued; ‘y
mIms  Cf
gL=TIT=96T *oN uoT3es1ztoeds cuy ewouirbeayius outws riyiew-y °z ' §
1oyydeu~-v3eq-03e-0T08 UL~z 1 T £

SUTWIPOUY § 2€ LLpT
suprepouy ¢ 2€ . Lvt
GUTWEPOUE § 2 9levt

efq 20130, €11 10 *ox

(*3a £q s3aed)

nomm.wcoanoo *axyg




e s M M

Jupmery ‘ered Joro0

Buypey ouw ‘Qr/SKg

oted ‘C1/9¥5°S

T ) dutpey etuwd *4/FuYy
Suypey ‘oTed ‘WM0Iq-YRTPRO ‘TTNP

P

-

(89T 3% JuTpuy ‘waoq-YsIPPed TTEP “9/pus’y
pood 10100 “11/9u9

eTqetrea pus ored AT3qITTs TINP IOTO0
oTqui4dua ‘orud “TTNP J0709

Fuipsy ou *'sywd I0TOO .o._n“@&m

/ey

*z00d ‘utyy 20709 *JuTWES oU .?Vmﬁ

SQUWMIIOJIe] PU® JOTOD

s WA e e

g enig 3nOYI JeTINP ‘11/G9

18
g2

..?.

6€
Ls
SS

18
%]

1 ¢/
4
sv

591
.o:
1y

mmﬁ mwﬁ

Nu.a omqmu

wﬁxmow AN

2 o1
0] §
0t

52
se

nooﬁmw

Jetoo) esoleng

(QedN00) € &8Vl

&

& R& 8 R & & 8

sutuwsfooreyyyd. e

e

(8)%
(8)%
9°1e

ot13%

(Lt

(gry *I8 ‘TR S

Yastoma
(91)

g ueel; €€

(50

(¥1)
g ontg L°9

g enig €°¢
(£1) € & p.ﬁ

@0

o3tpuy €°¢
odypuy €

orpurT LT
odfpuy T2

efg xey30

Z 3°T°LL 8

-ooney €°€

VN entg L*9

Noanmw

‘enyg 988y [WIFSBUO

T8=TTT~96T °“ON uotyeIjroeds gy *euouynbeayjue oxpAyrp-¢‘z~ouiuetp-y*1

08-TTI-96T *ON U0 T3 WIJTIoeds S0 *ewounbelyjue ouypinyo3-d-Ip-p°1
enoutnbesyzus ouymeylue-uU-Tp=-p*{
TOT-TTT-941 °oN wolgsorgroeds gud ¢ euouynbesyjus OUpESTAYZSWIP-H*T
02 TpUT WOIqQwI363=;]

o vzzl
2 ovot

Y Al S ) 74

L*9K €-91/9
€°€C 11-91/9
€°€€ o1-91/9

L°% 2-91/9
g L o P

tA% €201
L*9€ 8-s1/9
2€ TI-91/9
£°€C oT-v1/9

© 9%/9

€11 I0 “og
(*3x £q s3aed) uwopgyeodmoy  *3dxy

..m.h.\m

°gT
o3ypur ¥f + eupuwdyzydsu-wyd1s-0z8-ouszueqioryd d°LY

*9T
‘
a0
€1
21

9102

9102

51 (¢74

9102

9102

ST

gtee
gtoe

9to2
9toz
9102
9toe
Sgrt
xo0q

e300




TOWAYCBU-B30q-039-0ueIUeqXOROTP-S‘Z 6 ﬂEﬁ%u-smw..o?..ﬁouﬁa...&-.s%””v 2
- : ¢ r cs . 10Y3Ycsu~-830Qq~-028-0T08TUE=-y °T
eujmeT Ay ydsu-836q-07%- sUeTUOqAXOYJMIP-C‘Z ‘Y
5 088 ST 40378 pemmyy ‘eumyoa pood S61 €T oSt o..w 0$ 1L 61 *¢  €<got
- QUTBALY Ty
w JOT 00 ped Ucom ..”ﬂhﬁﬁ.w - A 4012 wahm 1L! @H.m“..w .\um.\u
i ejjous pol-dNTi JO UWOT,GIOAS8 HOOS - g2 '3 9°12 2y Amvai m:x.‘ ,“mm
g pool eumyos ‘JoT00 o3uwvdo f3atp ‘.a0od - g2 v°Q 5°12 YA, Acvwcw m:.w Qu6
U013 180dWo0@p @TGB8IepIsuUdd ‘pet-onyq JOT00 - 9z 9°¢ 9°TIZ A (L il mz.m urm
Jdood 207190 ‘peuslJ T . - B '8 9*12 ss nm,wmmé 81§ .w 4
40709 200d ‘peourely - S1 »°g. 9" S5 (gyeel' ol °¢ Ep0L
: smnyoA pood ‘earq ATFYSTIS ‘ped 04 Jutd Joyod - MA v e G°12 g Mvvwmh BT d €501
. outwupoyy Jo euoutnbsaijuu
outwy TAYjou-1 88 pood 88 F0U *UOTFTR/OLWOIBD ! :
¢ amos .wiﬁm e .smoﬁ WM,.-%Z JO BOT3NTOAS poOS 4 o ge pir & stL 9604 996
& Jumumery FUIEis *IOTO0 poOi ‘sunyoL PO h.:t.r 05T <z $°6 2°a2 o w: .Mm .w ,uc,m
w_. e{OUs peJ-9nIq JO UOTaNTOAe pooi Auea ‘Jorco pood SL1 Z v°8 i 4 b4 4 c.,Z_. ﬂo .m n,w.m
m” - OYOuS POL-ysInIq Jo GoTjnycas pood Lyarvsg = ~ge vty R 47 GEL . &8 *¢ 19
: *oem o J93je Sutwers. : & .
. ‘euoutnbvayjus ouTwWe [Ayjow-T s8 pood 88 J8OUTW LOTOO oyl TOZ% o1 38 9*12 cS &xls. €l .n. uum\
; pes 09 utd JoT09 -~ SYIE S L..ﬁ £9 z'9t %9 6L €L gg6
1 ‘008 (Z Je33® pamsly ‘eniq Eﬁmzu ‘30700 P0Z = Sﬁh A P e N i ol 51l 1L *< g6
: powsyy ‘pood edjous Jo ; Z , . o .
TWOTInTOAR ‘ewdutubsiyg oy OULKE TAyJeu-1 Tweyj3 Leniq ogl 10'EN O1 P°§ G*12 (619 Amvaﬂ.. L o £36
USASUN SUTTIN . ..
‘e1q87JdBA ‘U] J0T00 ‘ouUROA X004 ‘IUTUETI A 4 S g2 86 Al <y o9l 8 fh mmB
ueso JuTuang ‘STQBTIVA ‘ped JUITT 40720 081 g vy 9°12 A4 \N/nﬂ. L .c ﬂmm.ﬁ
#0789 Adoa ‘3utuing 400 ‘Io100 JuTd 3yl -- o e i SR - g« LIl #1 s €801
4018 Kaea ‘Juruang Jo.u ‘o700 Jurd Ity Lasa - 9 5'¥1 &gt v A.C.:.N p1 °d €801
008 o3 fooger g foron  efg ~.-*off ' 3o00q
Q0UBILIO I8 pUB J0TO] 3d (*3m Aq s348a) uvoT3TsOdmMOL & of; *3dxy -a30y

To43y4d 8U-830(-0Z29-0USZUBGAXOYJ UL P-C Z=d0TYD= */
Joydured (G w:acwdpgo 61 °G

Joucued 90§ Sururwiuod L1l °S

08UBITNS UNTUOUIN JFuTuTejucd £1) ‘v
Toyaydeu=-3835q-0z8-ouezueqixoyqeuip-<c‘z °¢

10434 AVH-0830q-02B=2[ 08 TUB~Z U3 BINJVGILS U] IBTTWIS AP FUTUTWIU0O OpwUALD QT J0J SUOTEFROCHOY

I 3ded ¢ TIAVI




PT/GNG o -- o R oy - TOLT9 - TOET ‘91od i t
- 91/SES 13 -- cwm A ov Totl9 Sger gmoz. |
Jurpes 3yCITs .S\m% 09 ) § s o® o2 P TOTI9  ©%R2T  9Td2 W 1
t 21588 145 ( Lot 1 02 0 eqy 3 T0TI9  Tler 9102 | 3
Jugpey eos ‘yl/QuS gs 1750t o1 04 o2 10119 L9zt 9102
JuTpey ewos ‘p1/Guc St SMS ot ¢ AR ), ° 2, 0119 oder 9toe w |
r J;
Jumm 1y ‘2T/C° U 89 ot S AR h or  TOTIY  IgT 9102 1
M 2\&% 440 ol ol - S ¥ § oy 10119 1921 102 -
- Burpey ‘CT/45%9 9L ot ot o8 A1 o Tl TERT . 9t
wnaud Peq €L 01 o1 o AR or  IOTT9 18T 9102
Jutwely + o1/SuS 18 ol 6) 4 3 AR b oy TOTI9 1321 9102
Juimety ‘z1/9u< LS o1 ot AR ) W T0IT9.gyTE2T 9102
3uipyy aydrrs g1/t SEs 95 ol ot 0z -iX o Toug'” CLLZT  ST02 e
Surpey 3LTIS *p1/58S ¥S ot ot oc Lt ov 10119 Llzt gt ™
2r/c"sEs <9 ol Ot 0z 81 (pr)Ov TOLIS  wizl 9102 '
- 21/c°¢ 2§ T o1 62 8l (pr\0v  TOI19  ¥l2T 9102
: vT-c1/5% L€ ot o1 02 T2 (priOr  ICTI9  ClZT 9102
uﬁsdﬁ + OL/9mS 149 ot o1 02 5°1z (pryor  TOI19  olel  STOR
t OL/5°SES 05 ot ot w® o, MQWQ 0119 Slet 9te2
Nv\m S49 6€ ot ot ¢z 02 (grjor  IOLI9  SL2T 9102 .
ered Ar3udtTis ‘v1/cug 94 o1 ot 02 0 ()0 10119 9RT  9IcT
Burpey ySTI® “vT/5¥S 89 ol o1 VAR NmCo? 10119 9%RT 9102
v1/S¥9 095 ot o1 0z o2 Ct9 4521 9108
Fumwe g z\m ¥°S g€ ot ot oz . % 9 S T0T9 12T IR
t v1/589 P ot ot ® ® oF  TOIT9  IFII 9102
$opsy UdYyy ‘pood hﬂaﬁg *a €-2 “m—- . —— s 5 e omacSAS 21-%2/y  28l1
Juims(g oz (TT) $O8TP 4 01/5°5uS°2 or & ot 0z .02 ov 6IL 22T T2 i
w.ﬁ-ﬁ Futpes 4 01/5°Su€ LS ot ot 0z o2 ov 6l mﬁma évie !
*0es «hvo& maonuz €os¥mn oscoang Foroy  eig 3 . aooq .
:I!&u& pae Jo10p id (“om P »ang) uoy3Ieodmoy q& tﬂ =e308 |
?ﬂﬁ&.-f..ﬁ!&oaﬁ..« 03 sdngonJag nu Loy TRYS 2& »553:8 %ltu n! .5583«3!8
v: 3 ) sgial J »
vy 0 T * E o0% o
, ,x.d. %.W :




!;h;h.l'. Bt

+ or/t \Nm
t 21/¢.89
Jood Loueng}siad ‘JTBJ aunyoA .cﬁ\mmm

eOURUIOJ J6 pue JOTO)

&y c1 o1 o2 I oy

56 - oot e Lt 0s
LE - Mcﬂvou o vl or
oes S(Y0a) fuo Fn CogVir ewosang €oron o
d (*3& £q s3J3c) woT3TMOCHOD

(Pi3m09) 2 3483 » TIEY]

938 TNSOTY] Wiuowmry 41
©33TeX) WnFLOWEY T

y3sey 8I9TINI G
"0,57 38 edwiogs Syjuow ¢ pUs [ Je3Je pejsey °C
suesotey 3y yex E o% Y3ta pepuerq @Ap “pY

000T < 110 xweoTsr yZ1aa fq ¢'p Yape pepuelq ofp °€I
o.aﬁa-sz-o:..o%:ﬁ&- thygeu-g 21

L CLH

PozTieATndoIOT ‘01

10119
10119
10119

elq

- 22 =

ugroey ‘Lt

‘g e30§ 65 °*I1

€221 e
oL gtez
2ot gtoe
‘o  Yoog
*qdxy  -e30y
-



noomdq *€2

€3 W=107 wWnyuoumty °2g
oapmp $Tys UT sjuemTJIedxs Jeyjo U pesn aJnssetd SmIITIS POl pueg o000z *12
Honunahcq»amno:*.nonguwv.n:nvaom ‘o2

2
o13d ¢4 or/Su’ 99 ot (€2) (074 Lt oy 20119 T1¥1 91C2
| Jayusy 021 0t (o1 vm\mﬁ 2 Lt o ze119  LlEfr 9tce
,wﬁsf - ot \mwvm\mﬁ o2 It ey 2ZCIT9 SSET IIOR »
apey aumtes pr/ous v9 % Al o1 02 91 2ol BYEL 91 @
ayeg emmyaa ‘eyw ‘ZT/SuS 0 0) 04 (V4 St oy 2oT19 WAL 9r02 |
"pood A1y amios .A\m.nym 09 ot ol (4 L1 o 20T15  T6ET 9102
sansgoad .
*qr 000§ “3ut Fou 4 oV ey o) ¢ ot o2 a o 2019 SBEl  STme
*eanssoaxd °ql Q0 5& e ot 94 974 5t oy 20119 98€1 9102
| '3sead *qr 0005 mnﬁﬁ- A 74 9 o ot 2 it oy zotty  pLET gt
12)
¢ sangsoxd TITTIS ‘Al C00S .nﬁhﬁﬂ
jJo 3sanq euo Juypey ous FT/PSC LS 0} 4 et V4 Lt or 2CULy  LYET  gtoe
1T8J eunyop
« ¥ 21/5uS €S ot cl 074 Lt oy 20113 el atce
poo3 ?cﬂﬂa& S\m S SE 9} ) ¢ 0z Lt oy 20119 €2€T 9gto2
¥ Juipvg oa\@rm 5% e - o2 R (G(gg)20TlY  LPETL  ST02
80U JIOJAE ] U8 JO0T0) *oes € NE :
1@ (Yon)bw osta esoxong. -\ £010d alg - ‘o  3o0q
*(aa £q s3ded) uwoyzyeodmoy ofg *3dxg -e30%

(pi3uoo) 2 348y ¢ T14V1




v IR i 3 e e S,

£
=
oy
-
¢
®

DRT—
L RS S
i

|
l §
¢ yse wpos 3y3tes Aq %0 WY Ta pepuelq edp °GZ
i 1OQUC BU~-536Q-02 =0T 08 TUN=Z~JOT O~y *pZ !
; S
|}
: + /¢ Sul 9€ a1 4 02 09  loosy el 910
Jupmeyy ‘2r/98l 95 (L)t ot oz o2 o ‘Locéy V-LSel g1ce
SWNnYT oA
pood ‘Suppu; emos ‘p1/:v) ol (Lr)el o1 @ Z o lecgg  teEl SRR
rA VAR 23 2 (L1)C1 o1 0z 02 oy lecss  6TET gReR
/6t sustl ot ot ot oC 0T (GO 1005y 444 G- (¢4
21/5° sul 134 ot o1 oz @ "oy locsy _ 2TEXL 9102
Iaypeg qulTTs ‘YT/NL L9 1 o1 0z 0 (gryor  Lools VeswT o 912
pU/¢ Sl o5 . 9] ot o2 ® (gryov Loowy v-9921 9o
Futwety “21/4 UL o —— —— (077 0z 09 leeds L2t TR
Juyuwey ‘Jutpegy ‘OT/Gu §G . s ——— ce oz 8?3880 rEl TR
oouMnICIIS] PU® JOTOD *0o8 e :
¥ . 1 thomvnro €y f onenusnﬁu,ﬂOﬁuw oic ‘o  Xo0q

(“an ma eg.iud) woIyeoduoy oAy *3dxm  -e30g

(penutgjauoo) z 3dud ¥ TIEVI

e




K s Wiiia P

snoxpfiyue Jeing

)
dmep JeSng 6
egodyxe( - ¢ °Q
VZOT-1ET1-94T uotgeotgyoeds Sid * (vl ‘TToUs Teotweyp woyjoefwm osed i GOT 40F) ZH ‘peloro) “exoug ‘Jeystumy °f
YOI SUIOD 9L YGTa pezTJeAaTndoloTw ‘egorong -5 ‘g
0ZE-TIT~GET "o Woysor Toeds gip) ‘ep-7 *Jud oes ‘o.nssead JUTITIS [¥39% S
PozTieATNdOISYY ‘v
PO3U0 [PUT o8Taley30 #seTUm OTH €
AWINgRLTH [WOTUUOSL “e8030%w] —T °Z
pey 1wuldils - ofg °1
Sutwery
4RO TUI0JUT ‘usAeun *sTud JOTOP ‘JuTXTW poo3 06 ace oz . 09 Zgy-lz/1 FA%A
FuTem Ly
3U0} MLOLUT ‘oTud JOT0O ‘LUTXTW ju0TOTFInsuT $6 (01)3% oz 09 vg9-lz/1  zf21
Poos Joroo ‘IUTWBL] 008 (7 062 anom o2 09 g9=l2/t ze2t
Surwsyy peq o1t ace 62 05 S5-12/1  zZf21
proto sutd L13udTis (€) _
‘oo usY} 008 $§ 3841J POLmIJ ‘PITOP POTILS 501 562 802 o4 09 er€fU/1  zEI
‘008 Cp 39wl HTUST] peq sot sL! S02 02 09 2r=€1/1 454 !
prno1o 3ITIq juereoxo sot ol (9)S% 002 09 gE~fr/t 221
a1 Ut {1 i 9 -
63 TUiL 6UOS ‘DPROYO ped poos ‘oMl3 3JIOUS ¥ powwelJ gL <9 (p) 10 o2 09 S-8/r  Sgu1
suoutrbsayze ourwe [AYg&m-T
Y314 equdediioo 30u 33k 5seq ‘Jupwery ou gIA L5 (v) 102 (974 09 €-l/y  SBlT
peztasarndodotu xyu ‘exouws pood 061 102 oz () rer°d u
PozTJorndodofu X “pwol peep *ql OCTI slt T2 ()% 09 gg*d .
(e PeOT PESP *ql O0ET ot2 102 & 09 sg*d -
Jumrey erardrriiou ‘ondlié poo3 ‘pessedd puwy o€z 102 02 09 Sprd u
Zcod fouegstesed ‘puod 10708 ‘[IBWE SUNTOA 0se 102 cZ 09 glL*d -
pPes @ 03T J0709 ‘sunfoa Jood ‘pewwy] o2 102 (074 09 gl*d  €got
Sunaely yonm 003 *pood Jogod 002 102 oz 09 sl+d €301
2o T3Fsodwodep awog ‘J0T00 pedt ATej ‘pews(g ST e (z)102 02 (1)%9 SLed €801
d uols *o08
SOUWRIOFI0] W JOT0) ¢y =TUM Id Judng Crex okg *of  3ooq

(*9m £q s3awed) uoyyysodwo) *3dxy  -e30f

TenJ 8@ JB3N8 -~ ©3BIOTYD UMTSSu}0d JUTUTBLUCO SUOTSIBOCWO)

-

S TIAVL

-~ 25 -
© o e AR R NN DDA AT T el ARG A




T BT PR

%8 = S Tstuequil erquigtuodusu ‘yly - €p spYOV £3385 ‘Y0S - [y SPIOV UISey

7P

RO T3 T80dwod or Mz {xosdde JUTMOTTOJ 913 sey *Axjgsnpuy dynd earyIne U3 Jo 39npo3d-Sq 8 ‘1IN TIBl ‘vl
808 Tp S038aQss Aq Apoq epwuedd jJo SpuUS WO PGLEINSU] JUTITIJ evows °(T

—
e

AL
R e

B _ NE0 geTdwRC 170 -~ ofg 2T
- €£2-TT1-961 "o wopmwoyroeds quo *(6TL *1T0US [WwRTmel) Woy3osfy eseg *ult G| 103) ZI ‘pesvrup ‘oxoug *JeysTued °I1
*des Cg Je3ge puq ‘e{ud J0100 (p) 130 T St
‘oeg Gz Je3 8 pwq ‘ered Jo[oo sot 2 ﬁuﬁvmm r=L/v  2elt
;. FTWETJ 30U Ueym pool JOTO0 anJres o2 .
*908 (9 pound(j *po3ldeAlNdodo T XTW crl 3L €02 9ol St *d €501
o _ ToeR of 384T J93y% Inging vy
s 7 *088 0 pewsTy ‘I0700 poi ‘pestssAindodoyE XTm oA 19°9 g*é61 63 sot *d  €got
_ myIng 2
Jutuang yjoows ‘exous Pool *pez(ilATNdCJOTE XTW C12 161 &1 09  Per *d £gotl
eTqurdsa guq ‘pood 10709 <81 (o1)761 1 29 2W-T/2  zfen
Supwery ou ‘efquiiua Joro ¢ %mc so8Tp (1374 s T0€ Ty CT-OL/TT  25ST
3utwery puq ‘PIISS pelIW (L) sot o £*ee s°ee a8 ls-zz/1 zfel
pood oq utey ‘eygqeldea JO070> ‘Juilans gLt . a22 44 ] 66 *d  €gor-
_ -*0e8 COT. 3
Je3JB POWBTJ “381T; 38 DPOOF JOT® ‘pool emIToA i 0StT - 181 24 09. &Gl d €got
pnoto pood ‘Jurjuuzs woTs Qcm. Sg SH1 o2 99  61-v/1 rASAN
peq oste ‘peziiearndoroim 30u efp gt - aoe o 09 agg-lz/t  2cer
puq £184 JOTOO ‘pezjicAaTndoSopm XTH rAR 3 aoz “02 09 oy9-lz/t 2ot
OUBMIOF IO PP ._o..noo uory - ‘oes < dedng mon,ou efg e Jooq
4 : et ol RN (*34 £q s3aed) uomgisodmoy  °j3dxy  -ej0%
Lo (pwwopaios) £ g1EVL : ,

SIS




- L g ket s e b S o AR

* : i {3180 STNOSOTTTS jO PUIX ® °/T
038a3 TN eulpIUeN; ‘g
2564 93d0Us $0382Q8Y ST TAUW SUUOP *CT

\mﬁw 81045 C°Z
w maz g G*9 .
| 3: 24, :
! Sutmeyy peq [0 ¢4 Sﬁﬁaa A 4 102 . 0z 9°€C a@z-gz/y Spu |
ToU3udeN-¢ ¢°9 A
w Yos?(Yim) 2L :
i pood Joroo ‘Sumasyy FIUITTS ) €4 eutJyxeq z°€T 02 0z G°€EE wz-ge/fr Sgrv :
1! ﬁoﬂm%z.m 2 m
’ (Yax) z°ct :
i | e oa J00d ‘ATpsq peuvyy oo€ oh.sx,». 9°6 102 2 o€ t-l2k S
b vosC (Vi) "L
Suymely veq slt eutsixer €1 102 02 or TéEZ/y  Spt |
| Surpwy feTwd Joroo g SE 0% ot §52 2 o o-21/9 gtz M
| ¢ ored A(3uiT1e o100 ‘puoroe Jyey - 09€ s3mITTY WodI §2 151 s Sy ly-lz/1  zeet ‘
| & oy - .
| -9Z]J01000p peq ‘*des (2 38Ty JIWeLY gL SS ()WY S &2 52 (zr)sr 1oLy zalt
. exoms ped ou Ayjworjewsd ‘Jurwery puq - Woo.o-:m ot 6T gt 98 1-9/6 SBIL .
Atpeq pauwy - (g0 &l 151 0 ? 1-5/5 SEIT o~
eous o3 TuA Qonm oS a OF 12 2 (21 v £51/s st
. .xas 93 Tya A7380W ‘Jummulr peq oS ST ¢ 151 074 M V z=a1/5 .oy
A1peq paxery (774 x O 02 9 (21)0¢ /9 s
37 4y e3Tm
qonm 003 ‘@ous ped jO emyoa eJiwy 09 otz *Yosus o1 102 @ (z1)05  €-¥1/S ¢TIt
pnoto ped juetreoxe ‘Summuyy YIS 09y oz *¥osso ot 102 o2 Mﬁwom g o (O
: Jurpsy jnq ‘Summely ou 3 Yosw ¢l 02 3 &38 v=21/S  Su
| ejous o3y vora ‘A1puq pewsy 06 0035t 01 02 02 ()0 §2/S  SBll
| ¢ UOT3VSITJIOTO0OD puq *SuTWely ou &R v ¢ n 5 s&e ST a1 vnq Z-cL/y 2l
40od o Jysy JOTOO 8] e 47 00:d ST ss2 5T > c-lz/v  2gl
ey L .
ejous e37ya yonu ‘Iutusyy om ‘surdung ) 54 e s 6 152 02 (zr)% TI-OL/T1  23ST :
i e(ud 10709 ( SmoH o1t N S6T gt 05 19=5¢/1  2fen
! *008 0f 1034% 0413 FuInwo ooz € oRenCT 9 v . 05 44 gt
SoUBWIOJI8d PpU®B J070)H ety ‘o0 107009 hdwzm ﬂo.nou. Dhﬁ ‘o Jooq .
M -funy 1g (*3a Aq s3asd) uoy3TIOGWOD *qdxg  -e30n i

(ponupauoe) ¢ FIGVL

GRS 7 —




e TN g et .

. e

e

:ﬁ. foqnioBaBg ‘pineas fyendis  *p1

Sutpey ‘owd ‘IIrp * 40100 8T 96 sed) C1 s&e ST oy 01-6/9 g1
3utpey gyitys ‘oged o100 gl Sot s (2 §02 T4 39 c=6/9  910Z
eqTus I poalury &

A7auS¥1s ejoms po. Jo TOA pool o€t €ost(timt) & 1€2 €2 <y -/ SKU
10709 pood 59 v Cos(¥ay) 2 g2 @ ¢ lz°d 6T Tfet

Jupwey] 30U USya efous € 2 a
pood “*oes (g J07 IUTWSTS Peq :owc -- os¢(Yan) 2 SC2 (¢4 gc sze€ €1/t gLt
*oes 187000 auidng noﬁou e/ *ox 3009
SoUMIOF I3 PUS JOTOD oYy Fung 13 (*3# 4q s3xed) woT3TROIWAD *3dxg  -830{

(peuuizuo®) G MUVI




n b

; nnoos_ 5
m Juyd JOoToo ‘GuOs peww[J q6 QOLeN 02 ¥°g 9°1C FA 4
¢ FuTupyr
£ JUSTT8 *UOTIBVITIOTO0OP ORI0P oLt » 144 4 A § SR VA °1 A4
" E : w013 Fsoduooep :
\ . orqeTosadde ‘sgued ut Lyuo pood (141 w02 v R i (€)%
I i uo 137 80dwo09p
“ eATpURgX® *sqods UT pood X070 . S v = 3z 5%6 s Amvwm
- T § opwusLS egTys 3Jut A
. -uang Je3sy ‘3EIyy 3¢ 10700 pood 06 FER 26 - Q'RE (9)¥E
{ W Fe .
i ~ Jurpey psu .mn.h mqm ou v Tt ] u Z 6 €2 oy
\ Jutweyy ov ‘isyUTd JOT00 S o 26 u 154 vr'e 9°12 (47
j § 389l L8 SuTweyy
w B8 *suTd 00g JOT0D ST 26 - - v°g  9'12 (47
% | Fumety
- ou ‘o3 Tym 003 ‘yafxuid Joyo9 otz % ve v°8 9°12 (474
w Jupeyy ou ‘ysIxurd J0700 ole @ 82 v'E g°12 4 4
e Bunrers
ou fe31ud 003 fITBJ JOTOO ole “ 82 vy 9°12 (\e¥
£ - Suixwis 5
4 I e ‘uecasun L73udyTs
©  Ruyuang fJIoyoo Juid ‘paore pood ove - 82 v°g g'te 2y
. U op3 Tsoduooep o8 #0700 Jutd <631 5 g2 v°s 9°1e onmw
poTiwLy
feumToA pool *JoTco ysyquid -- a ot ¥y 9°12 (67
oTpwious 3uruang (9
‘ e vdsweag ‘fuid 0700 ove i 4 9°L v 41 pr4
243838 39 peuv]J ‘4OT00 pood o1f - a2 L 121 ¢ 44
, 3897 38 JUTWeLF SU-TIS ST Ccce c.8 82 g°< 1 8741 A
. (577 camor - foomun gz S YW L (2P
R{oatsuc:, X8 DALY - - ot o2 ¢ oL
: : L e A
“ i e G .‘.'b NomN ”mV\W
Jutueyy snoxodta 9tx - e 2’11 g°we Anvow
SO0UWLIOJ IS pUB I0T0) uoy3 *099 AT 000 3441 mo.nom Xy
-y . WL Amvswﬁsu Aﬁvhm (*34 Aq ®3a%d) 1 L3 % €-TeTer{e 4

180y s® InjIng gz - moaum %zl JO eanyxim v SUTU B3RO0 SUOTRTRO4EOY

g ZIavl




g PIUG T

i

-

89361000 [TosUNY

: 6LL GV - eo4g

. TE~TTIT-G6T o UOT3BOL TOeds gD ‘gl ‘pedolo) ‘ejoug ‘epsusip
PojuUOTPUT OST1JIey30 seoTun ‘NJO 3014¥0g (10 - ehg

€ por Teusig - efg

PO3BOTPUT O8T.LI0U30 88OTUN ‘[H-TTT-GAT "0 UWOTIIBOTITOSUS SMD QTN “PodoTop ‘esjcug ‘epeueln

etiyy Sutwang
$8030%7] ¢
xutd J0T® “Sutmeyy ou oLt moomwz 62 v'8 912 v v-€/5  SgIl
- o 2
pafifaoro0ep ATrwjiand ‘peusty (674 § Coomex oz v*g 9°12 v g-12/L 2ezt
QOUWMLILT 4] PUB J0T0) wct3 *008 10700) S no.noa efg ‘on 00q
A (2)" ™™ (r)iE (*3s £q s3uuvd) woy3ysodwop *3exg  -ejo0f

(pormigauvue) 9 TIEWL

~

30

N MNP e~




838 m 20386q89 Y3 Apoq epvuesd Jo spue woLJ voﬁ;:wnﬂ 3ur1iis S0WS ‘i
£22-T11-96T "0k ToTavorstoeds 0 *(611 16U TwoTMowp usj30els owwy -im <L 403) i ‘PasoT0p ‘eyoms ‘Iesyaw) °£] | 3
: pozz Vo *oil Hupmudq *pA0 ‘gl ‘TTeMs 193IGU N 9 7T I &

R S PPN A R e e e

Q26-TTT1-961 *oil uoT3wol T0eds §il ‘ep-U °Jud 068 ‘oqus®edc JuTTIL) T¥303 °TI1
GOT-TET=96T "0l ‘uoj3eeyyToeds gul ‘wmerodjed ‘110 3ysTea fq ¢p JuiuTe3uoe *Qf _
\ POZTJISATRCOIDTA °4 m '
~ v poy Texdtg - ofg °g : |
14 i =
_ eYOus 09 TiA Yomm 003 ! 3
g Juprety 3ysyre ‘ (pr)®09TP (o) el . O€ v°g8  9°12 05 1111 2851 i &
g poweyJ ‘sumyoA pue JO[O0 pood . « 02 '8 9°IR of Ll *d  €got ! 3
{  wpows pex pood *iujusyy 3ydrrs 121 . A v°g  9°12 08 - 12809 mw: w
'3 aqoms o3Iy ITQBJIOPSIOD
i ‘8TquIdeA JOTOO ‘JUTWRIJ OX (€1)™ sl 12 o B2 ¥y 912 FA4 S-8/6 Nmm.n 1
‘F 30100 200d (z1) 6l 5e1 w 92 '8 92 v Evl/5  efen
i § b lovh 5% ¢ _ ,
m ou ‘e1quTJBA 3ng pood Joyoo gk 09y - ow B2 v'g  9°te 2y Z-¢/1t 2851
H oTqETIBA 3nq ‘J0T02
4 vSm £330ad *Juraeyy ﬁmﬁm gTH LE P ¥'3. 9°12 2V S-8/6 2851
3 - pooa’
g ' om .Qc PeOT pPwed °ql 0CO¥ 8S n 82 v'g 912 v 2Z-oU/6 Smﬁ '
: pessaad |
; ,puwq ‘puq Jopoo ‘Bupmeyy puq 00T : R - v’ 912 zv  1-01/6 uwma
uo..o.& puw “irey Jopod Sy A F v'8 STz (g v-oU/6  zest | |
pesseld ; 2
puw “pnoto pa-eFusdo pood S s 92 8 9°12 2y 2-I1/6  -28ST
Supaary ou ‘pnoyd pea pwd S€1 (6) w 82 v'g 512 Fa 4 €-1/9  2f2t
g0k 38eq ‘0100 peu : : o ,
~eJuwio ‘Sutpey 30 Jupuery ow o1 w 0E g S ¥ .l-¢fH  SgI
" Juwer; JyITIE g ARG :
*OORUN ' T4 WY 103369 JOTO0 S eoet Syt L g v°g  9°12 2 £-§/9 Spun
~ @a1y gineo S AR, o g°L  2°02 wir 8L *d  fgot
axaug pood ‘IuRNIF ou \ Sl % . 9°L w6t - zee 9-5/9 SN
¢ ﬂ.ﬁ x : ¢ ¢ : = 3
, 3- A T ™ L
| swoup G3pus e, yutd
: miequy ‘powsyy .oﬁ..nob Jood L~
/o eumanzaed vaw so10n L% d
/ ; RPN P i q 832 |




S

R e e

ored £x-r ‘Sumwelg peq
is8g
ounyca ‘3utwsyy ‘oo® £ *Or/9u€

ButureTy qufTTe ‘0700 pood
TOT383 [JOT 000D pUs JUTUNTF
pamsTg

ejous

93 TyYa Yorm 003 ‘3Iutwel] ou
waAe 2uiuang ¢ esjous

., ©3TUm OU ‘JOT0D POI-93uLJ0
pooS ‘exmyoa pood ‘Jutwely ou

Supmeyy °@1quJobprsucd ‘uotos pooud

W[3e3LIOT0%0p puz ZuTue(] JUITIe
SuTmuTy ou *pool jou J0709

QUi OA

pood ‘eTal J0T00 ‘lutuuiy emos
@oits pax Jo

UOT3NTOA® pood *lutile]] ouwos

9] Tis

J ped ITv] JOT0d ‘Iutwell ou
uoj3est

~J207006p 93e87duod *Jutuwe(] ou

80 .smIOZIe CUB JOTID

g 1974
futm €1

o1t

TR &

gL €L

0zt
<61

0]
06

1t
gz
gT 58

uorg ‘208
=Tun hA24

CURFIN R o 4319
*uomay /°12
83TITNG
swowury 2z
8381 BX)
wsdl (2
Yo2sey ¢
Eoor g2
8853097 4°F
0952 of
98030% &
€00 G2
€017 ot
y 91

Gy
1
€0y of

u ot

w G
w
€oon: g2

1871000

(ponugzua) 9 FILVL

¥°'8 G°12 Z
R $°12 44
¥°8 g 12 4
o'y 1°02 g
7°g 3°12 o
¥ Sl 4 v
- < I A
i 1 4 3*42 Z
g°6 z2*'<2 og
o 4 o C ﬂ
v m N 1N Amv\nv
4 €2 ov
S €2 oy
<

) ¢+) | o/

{(*3m £q sqawl) @oy3ysodwol

9679
L=5/¢<
L~L/1
5-L1/9
-81/9

S-11/11

m ) m\w
2-61/9

1-51/%
vv/5

S-v/9
LL *c
v.wmxv
1-8/1

'OD—M
*aixg

9102
ZBlt
€21
€21
ze2t

FA%3 ¢

wm

1t

21

N

221
199 4

SpUT
154 ¢
AR
Z8Lt

Jooq
-e30

32 e

e g

M.
!
{
!



*968 ()9 JI83J% e ouS 93Tk [T®
exyous
93TYM JO $307 8y3 ‘ped O133FI

SOWT] 38 IT8Y ‘4OTOD WY 33T

pouciy
exous o37yw Agsom

4 eous o3t LI3sou
FUTG HYSL] ‘seuTy 38 JAFuF L0700
Jotoo duid FYITYT

< *ous
CfY de3ge Jutmely “eoue pood
Bupiurdeq 3% JWIWLY

. ‘UOT3NTOAe JuTnIeJd| ‘exoug pool

POWLT, S

SUTWRL]

*go8 $Y J03J¥ Juglesys ‘eyows Jo
UOTINTOAS POOS ‘IO W pad pood
At POUSTS Jng 20700 pal poo3
UOTFTICAWOOBY

Jf18 *JOT00 peJ-1STIUTd pool

QOUWLIO0; IO DUS JOTOD

Injine 8s60x9 puw .moﬁou Jo JuT3sSTSLOD eJnjX[W [oay ¥ JUIUTEIUOO 81O0T3[BOGWOD

€61
081
S61

SgE
ase
SE€
‘um 36

0
v

QL
Lt

e

L

gk ove

uoly  ‘oes
- g " ~>ir
(2) Tun;, ALY

w. 0F

i R
e
copirell 0€
e3uuBIINg
lgsh—n‘_ﬂ' .H o@
mBmﬁ 1°9

aoE
a - GE
o Rk

n

) 2c
u OH

w oL
w Ol

€ooment 42

Je10vg

l TVl

PO3BOIPUT 98} JOY30 SEOTUN GT{ eq 03 peunssy ‘2

L e
g1
oA
st

5T
L* ot

L4

vl
9°€1
S°vt
LA
v°St

LAY
Lt

Lzt

S

("3 £q g34wl) worjIsodwor

\.H.

£ rAY 1t *¢ -
vz <€ Lt *d -
9° 12 vE gt *d ™
s°c2 o€ qr “d »
g°a2 2°1¢ gt “d .
€12 ok lt °d "
g4 of lt *¢ .

o K2 g€ a1 *a "
6°L1 oY r *d &
vl1 Ly {1 *d "
5°8t 4 €1 ¢ "
g6t G 9t °d u
g*é1 S5 €1 °c u
3° 61 o 21 *d i
€© o< 11 %% .
‘£t (027 19 SR 1T
moﬂ.w (Vg4 *oy 00q
*qaxg  =230%

epwuesy (3uwoang) 6LL QY - ofg °T




-

et RN

TR T Vet -
\\ - - o
) ,
Submi tted: Suggrvtud: mmved:

¥. P. NUNRO J. C. DRISKELL
Oaptlin. cws c‘yt‘in’ cws
Chief, Smokes Branch
/c,/,ww
/i, H. GUION *
Captain, CWS * Author
[ it
ST
RESTRICTED
Notebook No. 988 1232
1083 1582
1185 1782
1231 2016
2149

Distpidbution:

Copies 1-7 Technical Library

. 8 Technical Division, OCCWS Wash. D.C.
Technical Cammand file
Muni tions Division

v "]
. 10

C. B. DRENNON, JR.7

Lt. Colonel, CWS
Chief, Pyrotechnics Division




