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PREFACE

This is the second Semi-Annual Report for the work being performed on
contract number DAAK80-82-C-0085, "Field Expedient Repair of Fiber Optic
Cables". The funding for the development of the repair system is provided by
the U.S. Army Communications - Electronics Command (CECOM). Techmical direction
and coordination is provided by Claire E. Loscoe, the cognizant engineer at CECOM.
The development work perfoimed to date represents the efforts of:
Dr. Malcolm H. Hodge, Manager, Fiber Optic Development; Joseph F. Larkin,
Senior Mechanical Engineer; Henry D'Amico, Design Engineer; Jeffrey Ogilvie,Jr.
Designer; and John G. Woods, Program Manager. All are members of the TRW

Electronic Components Group, Research and Development Labs. in Philadelphia.
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1.0 INTRODUCTION

o This program is directed toward developing hardware and procedures for

field repair of tactical fiber optic communications cable.
When twin metallic coaxial cable is damaged, connectorized sections are

® replaced in the field. Fiber optic cable will be deployed in lengths of one
kilometer or more, making it attractive to consider rapid, temporary field
repairs for rapid restoration of service.

® This report is the second semi-annual progress and status review of an
exploratory development program to obtain a field expedient repair technique,
and tool kit, for fiber optic cable. The concept being developed involves the

use of four-rod glass alignment guides to provide precise fiber alignment. The

¢ guldes described in an earlier report (1), are enclosed in a splice housing to
give the repair the mechanical strength and protection to maintain the communication
link. The tools for stripping and preparing the fiber ends will be built into

. one assembly for ease of operation in the field.

Throughout the report, the complete cable repair is referred to as a "repair"

or as a "cable splice", and includes the alignment guides, cable retention means

ot and splice housing, or enclosure. A tool zssembly, designated as a "splicer", is
used to strip the cable jackets, crimp cable and fiber retention sleeves and prepare
the fibers for connection.
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2.0 TECHNICAL DISCUSSION

The basic approach to the development of the field expedient repair system
continues to be to have all the tools in one module, with all prepared cable and
fiber lengths determined by pre-set tool and fixture positions. The field operator
will not have to perform any precise manipulations of the fibers or tools in pre-
paring the cable splice.

In the past six months, several major tasks have been performed, which are
discussed under the following headings:

2.1 Phase I Brassboard Splicer Evaluation

2.2 Phase II Splicer Design

2.3 Prototype Splice Housing

2.3.1 First cable splice design
2.3.2 Second cable splice design

2.1 Phase I Brassboard Splicer Evaluation

The previous Interim Report described the concept and operation of the splicer.
A full size wooden prototype of the splicer had been constructed to check and demon-
strate the concepts to be used. In this reporting period a complete working brass-
board of the splicer has been constructed, and preliminary design modifications
and adjustments have been made.

Photographs of the experimental splicer are shown in Figures 1 through 16.
In Figure 1 the cable is in position for stripping the outer cable jacket, with
the cutting blades closed by the lever-operated cam in the upper right hand corner
of the splicer platform. By pulling the cable to the right, the outer jacket is
stripped off exposing the Kevlar strength member strands (Figure 2). The inner
jacket is stripped, in a like manner, using a second set of stripping blades

operated by the same lever as was used for the outer jacket. See Figures 3 and 4.
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Figure 1. Stripping Outer Jacket

Figure 2. Outer Jacket Removed
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Figure 3. Stripping Inner Jacket

Figure 4. Inner Jacket Removed
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Figures 5 and 6 show the operations involved in locating the strain/retain
ring and crimping sleeve in place on the cable and crimping to retain the Kevlar
strands. Locating sleeves are then crimped on the fiber jackets as shown in
Figures 7 and 8.

The two fiber jackets are stripped to expose the fiber to a specific length,
as shown in Figures 9 and 10. In this brassboard model, the fibers are scribed
and cleaved individually with the scribing tool, which is on the same sliding
carriage as is the fiber stripper. Figures 11 and 12 show the fiber being
scribed, and after cleaving,respectively.

In the final assembly, the fibers and crimped sleeves are placed in the splice
hoﬁsing (Figure 13) while simultaneously feeding the two fibers into the glass
alignment guides in the center of the housing. The splice housing is closed
(Figure 14) and rotated 180° (Figure 15). The other cable end to be spliced is
prepared in the same manner as was described in the preceding paragraphs. The
splice housing is reopened, the second cable end inserted and the housing closed
and latched, shown in Figure 16.

It is estimated that,based on brassboard function,the entire cable repair

can be accomplished in less than 15 minutes under benign conditionms.

Several minor modifications and adjustments have been made in the brass-
board splicer to improve the stripping and crimping tools. The splicer now works
well with the ITT #T-2001-06 cable. The brassboard tool will continue to be used
for preparation of interim repair and test samples, as well as for a tryout
vehicle to test tooling modifications for the future Field Expedient model.

2.2 Phase II Splicer Design

An improved splicer design is underway, using the principles of the brass-
board model, with modifications to make the operations easier to perform and to

decrease total weight (now calculated to be less than 10 lbs., compared to 19 1lbs.
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Figure 5.

Figure 6.

Strain/Retain Ring on Cable

Crimping Sleeve over Kevlar
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Figure 7. First Fiber Crimping
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Figure 8. Second Fiber Crimning
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e
PRI W' et

Stripping Fiber Jacket

Fiber Jacket Stripped
11

WS A

A




A= A S N
g T & e arit r' A Pt NECA AR
PCNCIOA SOOI NC VIR CNIL M O SN ORI

Figure 11. Scribing Fiber

Figure 12. Fiber Cleaved
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Figure 13. Prepared Cable in Splice Housing

Figure 14. Solice Housing Closed
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Figure 15.

Splice Housing Rotated

Figure 16.

Completed Svlice on Fixture
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for the Phase I Splicer).

Figure 17 shows the preliminary layout of the splicer. Some of the stations
have been moved from their original positions on the brassboard, to make the
operations easier to perform. Toggle clamps have been substituted for the lever
operated cam to close the cable jacket stripping blades. This was done to pro-
vide positive actuation of the blades during both opening and closing. In the
brassboard model, a spring return was used to open the blades which may not be
reliable when dust or dirt gets into the mechanism.

The crimping tools have been separated to make it easier to operate them
individually and to facilitate crimping the Kevlar sleeve before stripping off
the inner jacket. This order of operations makes it easier to assemble the sleeve
to the cable, without having to thread the separated fibers through the sleeve.

‘ Extensive modifications were made to the design to reduce weight and cost,

| including the use of off-the-shelf toggle clamps, a cable length gauge made of
aluminum sheet and a thinner, smaller base plate.

" The four positions of the cable for processing, prior to assembly into the
splice housing sled, are shown in Figure 17. Position (1) is the station where
the outer cable jacket is stripped, the strain/retain ring being slipped on before

® placing the cable in the toggle operated stripping blades. Stripping is
accomplished by pulling the cable to the right. At position (2), the cable crimp-
ing sleeve is slipped over the cable and Kevlar strands, and then crimped in the

o mounted crimping tool. The cable is moved to position (3), where the inner cable
jacket is stripped with the second set of stripping blades. The remaining fiber
preparation operations are performed in position (4): The two locating sleeves

@ are‘crimped in a single action over the fiber jackets; the fiber jackets are
simultaneously stripped from the two working fibers by two stripping tools mounted

in tandem. The operation is accomplished by actuating a toggle which denresses

15
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the handles of the strippers, and then by moving the lever to the left, ro-

tating the tools about the bearing axis in the upper left hand corner of the

platform. After fiber jacket removal, the scriber is mgved into working position,

as shown on the drawing. The two fibers are then scribed and cleaved in single

motion. This completes the preparation of the cable and fibers for one cable end.

The prepared cable is lifted from position (4) and placed in the sled

at the lower left side of the platform. The crimped sleeves and the slots in

the sled locate the fibers in the correct position to permit automatic insertion

of the fibers in the fiber alignment guides. (See the cable splice design

discussion below). As before, the same procedure is used to prepare the other

cable end and the splice is completed.

Among the major improvements of the splicer design just described compared

® with the brassboard tool, are those involving the positioning and preparation of
the fibers. Insertion of the fibers into the s;ripping tools will be facilitated
by conical "lead-ins", or funnels, to lead the fibers into the strippers. Several

® operations are performed on both fibers simultaneously: crimping of the fiber
sleeves; stripping of the fibers; scribing and cleaving the fibers. The fine
manipulation and skill required for handling of fibers has been virtually eliminated

® by the tool improvements and splice housing revisions. As was the procedure in
the design of the Phase I splicer, a full scale wooden model has been constructed,
and is being used for three-dimensional visualization of tool placement and

® optimization.

2.3 Prototype Splice Housing

During the past period, the first splice housing was built and evaluated.
The basic principles are sound, but it became apparent that the use of a separate
insert, or sled, would substantially aid in the assembly of the fibers into the

alignment guides. The second cable splice design incorporates this approach.

17
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2.3.1 First Cable Splice Design

A model of the initial cable splice housing has been constructed and
was used in the evaluation of the Phase I brassboard splicer. This is the
housing that is shown on the splicer platform in Figures 11 through 16. Figure
18 is a line drawing, showing the completed cable splice in more detail than
can be seen in the photograpsh. The drawing shows the crimped cable retainer,
which captures the Kevlar strength members. The crimped aluminum sleeves
(with rubber liners) on the fiber jackets serve to prevent any motion of the
fibers in the alignment éuides, as well as to provide the precision location
of the fibers necessary to insure mutual contact of strain-relieved fibers in
the four-rod alignment guides. The rubber liners, which protrude from the
proximal end of the aluminum sleeves cause the sleeve to locate at the rear end
of the housing cavity. The principle of the guides was described in the first
Interim Report (1).

Assembly of the prepared cable in the housing is simple: the two cleaved
fibers are fed into the chamfered slots; the crimped sleeves are placed in a
housing cavity; and the crimped cable retainer is placed in its cavity. After
assembly of both cable ends in this manner, the housing is simply closed and
latched.

2.3.2 Second Cable Splice Design

The concept of the first splice housing was found to be basically
adequate for the field splice. However, it was realized that feeding the fibers
into the slots léading to the alignment guides would be difficult under field
conditions. Accordingly, the design was revised to make it possible to assemble
the two prepared fibers, of one cable end, into the guides simultaneously.

An assembly drawing of the new housing is shown in Figure 19. After pre-

paring a cable end as described in Section 2.2, the fibers, crimped fiber sleeves

18
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and cable retainer are pressed down into prepared slots in one of the sleds
which is temporarily mounted on the Phase II splicer. The sled is then nosed
® into the large housing cavity with the fiber ends toward the aligmment guides.
~ The dimensions and tolerances are such that the fibers must enter the plastic |
i
funnel-like openings which direct the fiber ends into the guides. 1‘
°® Other improvements to the clam shell splice housing design include a
plano hinge, and simplified latches. A closed pore urethane gasket helps to
prevent dirt and water from entering the assembled cable splice. As before,
® the alignment guides are pre-filled, with silicone fluid which precludes the
entrance of dust and moisture in the area of the fiber ends and provides low
loss index-matched optical coupling.
2.4 Project Status and Future Work
¢ The Phase I brassboard splicer has been constructed and will be maintained |
for assembly of the interim and test repair samples. ]
The Phase II splicer is in the wooden prototype phase, and is being used for “
® evaluating areas of tool interference, work flow, etc. The resulting design will
be the basis for the deliverable splice kits at the end of the program.
A second model of the splice housing has been fabricated with the insertion
o sled feature. A sample repair will be made for evaluation and then the housings
for the interim repair samples will be ordered in November. The results of
orocessing and testing the interim repairs will be used in designing the pro-
L duction model of the splice housing, which is expected to include die cast, molded
and stamped parts.
[
@ 21




®
o
3.0 CONCLUSIONS
e
The development of the field splice system is proceeding close to schedule.
The brassboard splicer will be used to prepare the interim repairs in the next
® reporting period. The new splice housing design will be used for these interim
samples.
The operation of the splice repair equipment is being simplified, and the
splicer is being reduced in weight at every step in the development. Both the
L J
splicer and splice housings are being designed for future manufacturing pro-
ducibility and low cost.
° There are no perceived unresolvable problems apparent at the present stage of
development.
|
o
9
()
{ 22



—— w A L4 -t Ca w b IR uii B o - &, -
AR I OO A e A U SN T T T L e .
- . - S

OO I i i S PP T - . - . - - - -
A At T e ATl e e eatim T Ve laTa e A et e et T A e e e T b e T T 0 ea D A e Tl Tl T e ST et et e e

REFERENCES

1. Field Expedient Repair of Fiber Optic Cables, CECOM-81-C-0085-1,

1 October 1981 -~ 30 April 1982.

ia

©

ke

L’ 23




-
Y

AIren i
&’

.

S001Z aW ‘punoa bHutaolg udIPIAQY

sqe] buradauthug uecuny Awiy sn

10302314

01€0Z 2d ‘uojfuyysey
(dwerapadp *@ "4 " 3Q/d4UV-VWVaA) DOOH

1€L10 Vi ‘pI03PPE
93y woasucy 9 7§
(1¥g) asa on

IPPET AN °G4AVY SSTJJTIYH
(G11L) Azeaqu sjuawndog :MLLY
I33ud) JudwdodAdq aTy dwoyd

06€0Z Da ‘uolbugysem

MN ‘Onuday s$333snyoesseqd [OFP

716 @2p0) ‘Aieaqyl teoTUYDIY

. PUPHNO) SUOTILITUNUAIOIITI]L, [PAELN

PE12Z VA ‘od13ueny

pwo) onp3 9 Juaudoiaaag sdio) auyviey
03U u:oeno-u>mo

>ao SUOCTILVOTUNUIOD T [OIIUD) ‘puruyo)

GLEDZ DA 'uoirhurysem
(29T 2p0D NLLV
A103v10q07 Y1095y [CACLN
1010031Q

Tt s e e
sz 0 o0 wmn .o i" ., . - eu .

Tgo sl YN TTIER

L R

b

€19G8 2V ‘eonyseng 310,

ATU DDUBIDJOY [OOTUYNOYL LIV
eonyoenil 11o4 O

Jopuecumo)

GOBSE IV ‘TRUDSIV DUOYIS[|'OY
UoY OIS JudWN0Q ‘JOIY) HLLY
A3JUID OJUI DTJTIUDINS LUOISHIY
. WOOIW ‘*dad

09416 VI ‘ov.ton
86t x0g Od
uoIINDSs 3N

1dog 31o0ddng 3 huriscuifuz 43919

L1222 ¥A ‘uurbuyay
et aro)
yoI1e3asay [eaey JO 321330

G0£0Z Dqg ‘uvoifuyysepm

(teofol v °d) S0Z 2pod
Ja3ud) faeaqrl [eoTuyday,
founby suotredTUNUUIO) DSUDJDQ

060CZ VA ‘u0l1s3dy

NUIAY DTYDIM 0981

a3y babuz wwo) asuajag voq
L1eaqyr yoay ‘gziv apod

SSLUT  CWH *apedy *9 dbauny Jao4
‘JdL NLILY

Jouaby Ajranoag truoraey
1030311Q

(sa1dod Zy)
VI€ZZ VA ‘erapuexayy
(¢ bulpiing) uoijelxs uocidwc)

Va1-J311@ LY
JA33U3d) OJU] LILUYIA] 5uI J)

_SRO0-D-15-OBNYVT <4/ yo01ju2)

.. \dexakkkkmhw Ay F W ¥ 4

RIS 0 A T I L L A S

4 eme o a A mm alm e




v v

- . o

10ZEP HO ‘snqumio)

anuday Hhury S0S

23INITISUI TerIOoWdH DT1,IIe
J3LIVL

#T00T AN ‘%I0X MON
3921235 XOTIPA 102

(823se]) @ dnoxn bBuyyaom ‘A03s :NLLVY

8903A9Q U023D3T3 U0 dnoan AI0STAPY

tT00T AN °%I0X MON
J00Td YI6 ‘3232315 YITIvA 102
$307A9Q UO23ID313 U0 dnoi1g KiosSyApV

60LLT DU ’Yavg ot1bueriy yoieasay
11221 xog Od

d1-08X4Q :NLLV

9971330. Yo1edsay Auay sn ‘uqQd

€OLLO CH ‘Yanowuocy] 103
(Paeyd31ad °ag) 3IsS-il :NJLV

£€H86 uojbupysem °siMa] 3404

(stAeq VW) 230I-SLLIH-HZ4Y :NLLY
SIM37 °34 3 UOJSIALQ Aujuelsu] Y16 ‘OH
: J49pueuaLo)

f0LLO [N ‘UInouuOoN IJ0J
(UdD ND0Q YO¥I) AV-LL :NLLY
(O¥1-18J) 921330 wuo) Jutor
. I03DdATG

L2099 V) ‘Yla0Mu3ARd] 3404
(vuhY L4I)VI-IVI-TZ4Y  :NLLV
~ A33Ud) suuy paviquo)
Japueuaro)

21222 VA ‘'uvorhurjay

uogielxs [i1n; uojzburyay

OV-MS1730  HNLLV

quy 21ejaem sjeuhts Away SN ‘NQD

SUFL10) W 1959 :NLIY _

 #E12Z WA ‘0djjuenh T/

~uospAlg €3 0
saugiey sn

-

€EETT VA ‘elapuexdly
INUIAY IIMOYUISTI T00S
3agoNa L1y

WOJ¥Va ‘adpueunto)

01€02 D0 ‘uo3lbutysepm
(@%4) Auiy 295 3ISTISSY ‘397330
Abotjouyoss] 3 9ouains 103 Ajndag

01€0Z Oa ‘uojbugyscym
(3DL-01Vva) vadu

SEOE6 VI ‘PIIATA 333304

JIJUIJ YOITISIY SI3WY VSVl

$-L0Z HPIA ‘3395809 1l  NLIV

qel a%d AITTIqON Aty Zuiy sn ‘Itq

€1958 2¥ ‘eanydenpy 104
1-dGI-0W1 LY

INIUAD UOTIENTEAY ¥ ASDL YSYHN
3P UV

£1968 2Zv ‘Eanyoenyy 3J04

LH-JHNLS THLLY
puUnol1y hulanig do1uU0130aly Away sn
IpPUCcH))

®
°
®
°
°
®
°
°
°
®
[ . -

| e95er




¢ b cogm W

KX LY

oueyb6e) *r *aW :NLLY

#6120 VW °‘sIybyay weypaan
WS Y U

UOTSTAYA Wa3IsA5 SUOTIRDTUNUMIO)
*oujl eyauelds aio

—— . ___ th¥Sh HO ‘uoldeq
. (uospny anyiay) IW3-2S30 :NLLV
423ud) Addng $O1u0U3I3|3 Asuasag

d*x)&‘saiﬂx —LewsSluadlys—gd—2i1g- :NLLY
ol1L0 rn ‘AojaInN

Peoy IIATH Té6b
UOTSTAJQ SUOTILDTUNUIO) dSUdJAQ LLl

piesoTnog SOpCy

Jueld $0573d0 aaqrg
9SNOYOPIS ‘Y "IW  SNLLV
106Z€ 14 ‘3uInoqiaun

' Lg xog 0Od
UOTSTATQ swIISLS $OTUOIIDITI STaIeH

13%ed9 ¥ O AW INLLY
136L0 N ‘Aueddyyy

peoy Aueddiyy

sayIojlrxoqe auoydatal, 1124

o»

09/0C aw ‘birqsaayiten
—&=4 9A44Q duuen] 965 [
*duy ‘u0d2103do

Laardol cp 3 NV

*E109 11 ‘raduay

aNUIAY L TARIC 'S Q00T

¢ 233U8] YDIUISOY I TUYDD,
unijciodinny uapjay

X004 *Ad "AW  :NLJVY

yELS8  ZV ‘uosony,

009 wooy ‘708 xo0g Od

adaq bhabu3l swaysis uosony,
votierodio) 3Ijexdsyv saybny

..~ dequng y'¢ :NuY
8ELL0 N ‘3j04duiT
poey poonydsag oy
pajeaodaodul yiN

S060t V9 ‘uopaog a0y
31-09-HS1V :NLIV
P4ROg $24U04393(3 SuojIedjunuwo) Juapysalg

L1880 (N ‘uos{p3

3NUAAY 3IS3LIPL3L4 091

T JA9Zud) | ‘ul “zhh<m
uotieicdio) arqed teasusn

0CZL6 O ‘butuuay
32odaty tedyotuny
AT1Q SIjuauoduo) 0213
*0) yos3IN3g

€00 1 ‘uayoqoH

uotjels Julod ajise)
ZILMOYSAIY (9 40 :NLLY
ABojouyda) jo 3InJiIsu] Su3AS

uend ‘4 :NLQV

PERTT AN ‘Huruae)

34O PULT UOTILHTUNEAIID DL
syH0n sty hutuan)

M S VU VN S SR S

S S L LA SN S S Y S S

2

YA )




=

e

N
= B,

'
a

~v-w-"—n-

. y ¢
"t

LR
el

T
DSOIALIACIN

e e
Lala®a

S a1 e

P e P e e

TYPEL AN 84y SS133149
(e1nay *7°1) JV¥GY/J0VY :NLLY
Jajua) syskieuy K31 14qet1ay

dnoag bujujop apynb3ybyq ¢ ap ‘uosaaqy °y sawep INLLV

o

1008 V9 €SS0.4040\
Aemssaadx3 *3°N 0002

saj4ojbdoqe] ({28

25126 v) ‘0b63jg ues

PALY tugeIe) /2

GLI8 3P0 *4( °Isey paemoy NIV
4 A3JUd) SWAISAS URIDI() (eAey

S082¢ 14 ‘opuelsQ
€-dW [£8S X08 0d
UOySLALQ OpuR(4Q

uouueq *7°9 °4Q :NLLY
ddedsouay 1340y UlILey

0SL10 WW *p403P3g

' 802 X08 0d
abuaey 3300  :NLLV

U0§3040d40) 3434 YL

868SE TV °[eudsay Ju0IsSpay
(113404 °¥) QOY-INSYQ :NLIV
puewso) g%y dLISSIW Audy SO Jdpuerao)

{0116 V) ‘eudpesed

392435 peadjs|eHd YIJON 00E
SPHINd *3°Y 4 SNLLY
Swa)sAg (©213d0-04323|3 X043X

$2LL0 CH *sileg uojuyy

. ANUIAY LaNQSmIIYS 97/
SIULIRHIQ Q"9 :NLLY

uo3 | jwey pue ud||y-zo00g

£2220 AX ‘ll°qduwe) 3404
(saA32y rWW) 0S-9Z4v :NLIV
(17SVV) uUoiSIALQ dua0qajy ISTOL
JIpueusso)

€EL80 N ‘3Issnyaye
»832_ Jey °C) 4130 SNLLV
1ALy 3531 YD} 14 WOIAVYI
Japucuno)

25126 v) ‘0b3ig ues

PALS eufRIR) T/2

125 9p0) ‘UaMO) ¥AAIIS  :NIQV
J33Ud) uRISAS URIIQ ‘|eAR)N

jueaessey “9°W NLLV
£0982 N *Aa0%dIH
019 xog 0d

aqe) [e343dp/40031S

43b3es Yy °4Q :NLLY

99510 WW ‘abpLaqumys

peoy [(®H
uogjea0da0) uedj ddg

d2juied “H°Y N1V

1062€ 14 ‘duanoqiay

00026 x08 0d

UO}SHALQ WRISAS SUOLIRD LUNULIOTY) JUIMNIIBA0Y
uojies0da0) staaey

SULYLIM "9 :NLLV

PEL96 tlemey ‘enpiey
333435 fewery S021
Kaojeaoqe §Lemey

J33Ud) SwWRISAS uead( Leaey

PR VP U G U Sl W SN Char LIV




-
-
P P AN S

-,
= Y4

ale% et

2 g

GG SICNARRICA R N S W E TR

e T T LR

. Na Al

Ry S A -

o

0E€02  JQ ‘vobujysen
1S0¥/3vsn *OH
uassren qog rvd

ueuobue) g -aq@ :NLLV
$9206 VO ‘nqryrey

peoy uolue) nqyten 110¢
Kaojeaoqe] yoavasay saybny

{emaebby *Q°1 ‘4@ NLLV
£€8ST0 VW ‘uvoisthog 3sopM

39335 {{3M340H 66
uoyIesodio) dajzrea

LUt ATH epeur) ‘erello
d uoyjels ‘1is¢' xog Od
Yoaeadgay uiayjzzop 11°9

26¥90 1) ‘plojbugprey

MOUJLd °Q 40 :NLLV ‘InuIAY (LeH 8SE
*ou] ‘uwo) 49q14 sowy)

E0LLO CN ‘Yanowuoy 33304
-VYVAVQ :NILY

HOJAVYIAY

qe7 sdotuotTav Away sn ‘¥ad

YUY g AW INLLY

PGEIT Vd ‘OLLiAsmyy

62 X08 2¢ Q¥

uojIe4ddp S3Inpoad 40393uU0)

. *u] ‘ejueAjds 319

~ (sajdod> g )

(203507 *9) T-Wy¥-WOI-135Y0
, SHLLY
£0LLO0 N ‘YInouwuon 1oy
W023DVSN
J3pucuann)

9¢ AMy 3saM 001
J93Ud) Abajeays Ys’3)

A6o{ouyla] uogjedjunumoy) -
T U] * | L1amL3uoy

E0LLO fN ‘YInowuoy Iiog
(zanbse(ap °p “uW) pi-DIV-WaO¥A  NLLV
SOVIV ‘a9heucy 109loag

0vZ1Z aW ‘(SL8 x0d 0d
3zodayy 13ul uojbutysen/ai0wr3 (vg
A£331171004 OjJuUr YO3IL 3 DTJTIUITOS VSWN

[S9€2 VA ‘Doaucy 3104

KL-QJLY LW

puewwo) dujaioncg v Hhutuiviay Away g5
13pucensn)

1€9€2Z VA ‘Hoauryy 10

Rl be TATANER N I KM AY

puerawod autra3noq ¢ Eutuleay Jway «<q
h.i.—,_.-.cn.:.u..-

09022 VA *410A(23g8 14
(X2L4®y Y P) JIX-3W0¥0 :NilY
WOdaYY3x Away Sn

Japuelsso?)

EIISS Vg *ned 35~




w

GO0TZ UKW *punox) Buraoid uUa9pIaQY
(sd1ayd°y¥) 00-3FHX¥dA :u3IIV
£103e10qe] Sutaseurluly uewny Away sn
Awiy ay3l jo juswiiedaq

8179y NI *stiodeuerpul
Yy3uys 1rqyng Uy
393135 ISTZ 3ISed 009
I93U3d) mUﬂEOM>< Hm>mz

JOJUNH “M PARL{LM Ul :NLLV
€09%T AN ‘423153yd0y

anuaAy 3se3l 2p

UOLSEALQ SWIISAS pue Sjuduwnasu]
quo pue yasneg

P1ajbadg *4°Y ‘uN :NLLV
60¥16 VY9I ‘SAnN uep
anuaay £A3|pooM 0008
SuR)sSAS ejeq uoj3L]

ANy Yy UamQ °“a  SNLLV
v2186 VM ‘3llreas

666€ X089 0d
adedsouay bupaog

jnsa0g *7 AW :NLLV
80£26 VI ‘M3iA ujejunoy
0v08 xog 0d

uouue) 111

8pl-LET uoLIIS (1oy
BYI|aM 3ueng ‘ay  NLIV
86925 ©MO] “spidey 4epa)
*3°N 33343§ Y3ISE 558
AlQ $IONPOAd UOLIRDLUNMIODD 3]
oipey su}{(0)




