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During the course of this project we studied an extensive range of

research materials covering significant research in each technology

9	 area as reported for the past ten years. 	 It should also be noted

that considerable input and knowledge was obtained from discussions

with people engaged in relevant fields of research and development.

_	 In keeping with the spirit of the ATDH orientation toward emerging

technology, and in order to assess the pertinence of various appli-

cations for inclusion in the project, it was necessary to contact

f	 key people and agencies for up-to-the-minute estimates of engineering

development potential.

The bibliographic section lists information sources used in generating

concepts for the ATDH.	 Copies of all listed items are maintained

in the project files.

The most useful resource for the project was the extensive microfiche

library maintained by NIAC which contains most of the technical reports

on file in the NASA computer data base. A representative listing of

microfiche documents reviewed for the ATDH project is included in

this bibliography.
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Energy and Environme.it Division Annual Report 1978, LBL-9576, EES-79-5

12.1.6 DOC/NBS, July 1973, Technical Options for Energy Conservation in
Buildings, NBS Technical Note 789 (NES-IN-789)

12.1.7 DOE/LBL, June 1979, The Energy Performance Analysis of Roof Ponds.
LBL-9292

12.2 Roofing

12.1.1 AEP Co., San Plego, CA, 1979. Perma Seam Roof and Fascii Systems
12.1.2 Follansbee Steel Corp., Follansbee, WV, Feb 1976, Catalog
12.1.3 NASA, Spinoff, 1978, Apollo Space Suits, A Roof for the Lion's House(Detroit)

12.3 Walls, Claddings, and Finishes
t.
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	 12.3.1 US Gypsum, Chicago, IL, 1980. Textone Vinyl-Faced Gypsum Panels, Brochure
12.3.2 NASA Spinoff, 1978, Aluminized M^ylar, Wall Coverings
12.3.3 Tremco, Cleveland, OH, 1980, Weatherproofing Systems Brochure

r
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12.4 Internal Structural Sumort Members

12.4.1 Owens-Corning Fiberglass, Toledo, OH, Structural SMC, 1979, Materials,
Process, and Performance Review, brochure

12,4.2 DOT/HUD, 1979, Structural Plastics Design Manual, Phase 1: Chapters 1-4
FHWA-TS-79-203

12.4.3 NASA, Technology Utilization, 1967, Structural Design Concepts
12.4.4 DOC/NBS, Building Science-Series 51, April 1974, Structural Evaluation

of Steel-Faced Sandwich Panels
12.4.5 DOC/NBS, April 1973, Structural Tests on Housing Components of Glas

Fibre Reinforced Polyester Laminate, NBSIR-73-188

12.5 Foundations(Fixed and Movable)

12.5.1 NASA, Spinoff, 1978, Rolair Systems Inc., Convertable Stadium (Hawaii)
12.5.2 Space Structures International, Plainview, NY, 1979, Triaspan Spaceframe

System, brochure

12.6 Insulati on

12.6.1 Grefco/Permalite, Los Angeles, CA, Jan 1980, Roof Insulations, brochure
12.6.2 Johns-Manville, Denver, CO, 1980, Insulation for Aerospace and Other

High-Technology Applications, brochure
12.6.3 NASA, Spinoff, 1977, Insulation, Spray on Polyurethane Foam
12.6.4 DOE, June 1978, An Assessment of Thermal Insulation Materials for Building

Applications, BNL-50862
12.6.5 NASA, Spinoff, 1979, LI-9000, Thermal Tile
12,6.6 Johns-lanville, Insulation Systems, 1979, Total Insulation Capability

brocures (2)
12.6.7 Mobay, Pittsburg, PA, Sept 1978, General Referenoe Manual, Urethane

Board Roof Insulation
12.6.8 Gaz Transport-McDonnel Douglas Corp. Astronautics, April 1978, LNG

Containment System, CIP-M-1.3, Revised June 1978
12.6.9 GT-MDC, Feb 1977, Why 3-D Reinforced Insulation for LNG Containment,

MDC-G6727, CIP-E-1.11

12.7 Window and Doors

12.7.1 Anderson, Bayport, Minn., 1980 Windows and Gliding Doors, brochures
12.7.2 DOE/LLL, Jan 1979, Windows for Energy Efficient Buildings
12.7.3 DOE/LLL, Dec 1978, Thermal Performance of Insulating Window Systems,

LBL-8835, EEB-W-79-07
12.7.4 NASA, Spinoff, 1979, Nunsun, Window Insulation
12.7.5 NASA, Spinoff, 1979, Aluminized Mylar, Coughlin Solar Screen

12.8 Locks, Hardware

12.9 Subsurface Space Treatments

12.10 Panels (Eq. Honeycomb and Composites)

12. 7 0.1 Hexcel, Dublin, CA, 1977, Technical Science Bulletin, Honeycomb and

Prepeg in Sandwich Construction
12.10.2 Hexcel, Dublin, CA, Nov 1979, HRH-10, Aramid Fibre/Phenolic Resin Honeycomb

.1
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13. Interior Furnishings

13.1 Floor Coverings and Treatments

'	 13.1.1 Sherwin Williams Chemicals, Cleveland, OH, 1979, 1,3-BAC and MXDA
!	 Curing Agents for Epoxy Resins for Coatings, Tech. Bulletin 159
i

13.2 Wall Coverings and Treatments

4	 13.2.1 B.F. Goodrich, 1979-1980, Building Products News and Vinyl Building
Products Newsletter

13.2.2 B.F. Goodrich, May 1978, Chemical Division, Vinyl Building Products:
A Case Study

13.3 Ceiling Coverings and Treatments

`T	 13.4 Fabrics and Materials

13.5 Furniture

13.5.1 NASA, Spinoff, 1979, Temper Foam, Springback Foam

13.6 Variable Space Partitioning

13.7 Internal Doors, Windows

13.8 Internal Locks, Hardware

13.9 Styling and Decorative Options

13.9.1 LA Times, Jan 1980, Home Magazine, Energy Wise and Stylish Houses

13.10 Instrument Paint Applications

13.10.1 NASA, Spinoff, 1977, Space Shuttle, Intumescent Material

14. Transportation and Materials Handling

14.1 Storage and Servicing Facilities

14.1.1 NASA, Spinoff, 1978, Nickel-Zinc Battery, Electric Vehicles

14.2 Fueling/Charging Outlets

15. Residential Systems

15.1 ATH Protect

15.1.1 NIAC, Univ. So. Calif., March 14, 1980, Project Plans and Concept
Development

x	 15.1.2 NIAC, Univ. So. Calif., Jan 11, 1980, Preliminary Design Concept for
Water and Sewer Systems

a



15.1.3 NIAC, Univ. So. Calif., ATH, Jan 11, 1980, Preliminary HVAC load
Calculations

15.1.4 NIAC, Univ. So. Calif., ATH, March 21, 1980, Concepts for On-Site
Waste Disposal

15.1.5 NIAC, Univ. So. Calif., ATH, May 2, 1.480. Preliminary Estimate of PV
Array and Redox Sizes

15.1.6 NIAC, Univ. So. Calif., ATH, May 12, 1980, ATH Concept Development
for Water System

15.2 Others(Tech House, Ahwatukee, etc.)

15.2.1 Everything Designers Need Magazine, June 20, 1980, uP Controlled House
of the Future

15.2.2 Motorola Semiconductor, 1980, House of the Future
15.2.3 The Ahwatukee House, 1980 Brochure
15.2.4 Heating, Piping, and Air Conditioning, Oct '.980, Sun-Tronic House,

CDA Project Showcases Energy Saving Options
15.2.5 ASHRAE Journal, Updated, Previously Nov 1975, The Energy House 	 j

at Quechee Lake
15.2.6 ERDA, WED, Minimum Energy Dwelling, brochure
15.2.7 NASA, Spinoff, 1977, Tech House, The House that NASA Built
15.2.8 NASA, TSP for Tech Brief, June 1976, NASA Technology Utilization

House, LAR-12134
15.2.9 NASA, 1976, Tech House, An Early Evaluation (Technology Utilization Office)
15.2.10 NASA, SP-442, 1980, Lessons of the NASA Tech House 	 ti

15.3 Attitudes to Conservation

i

3



l «i «! O^
Osip ^O
	 L•^SCSOON .- La - ..	 -	 °	 •C-«—	 gt.

L •• C n	 1. V 4 q YI	 a.- 111 q	 a Y •^Q	 V	 W L L ^! tMw Q o O ••> 0W	 «+	 TOp07 III -	 0 U E>	 00•• 0	 a h th S'^ \« •^ r	 JQ	 a^[	 EaL	 r	 CCq•^OOppOC^QQ££ M •► O V •V 0
^as

<	 OW	 CL^	 •► 	 ••LCLOs	 >ocm°««g%«cc°Oi• - °o «o= as	
^^«1qN

M y Tpp h	 tq -
in	 cm 6-

CPA-•-C
--000

M	 < \ Us 0-	 g UaL0-CCV	 a	 000a	 >	 u.+_Yid•+OUL-0 4a 	'^••0C•• c
O q -OLL-^ >-4A	 ZGCP11Atl► W «ZV •\ q	 •1A

L O W	 Iu-	 L	 n C auaLOC«^ "
l •,

•• 70a O • 4031 OW	 wuar •+
^^a- dLm7>•0@_ Jw	 CO ;:-0-	 0<	 \a1w	 0-0	 0N—«•LOO—a•CtL

O7 C^mJ4z \0—•• — z	 Z40 — OaC -E mwppCO•oa--1t•• cQL
CO	 0z

W -uJU
^—•u0

u t•gra	 cud
cawa- O^-	 uc q -a 	 L	 -	 10	 « QW	 -•• 0«•[!	 7a•pcga	

62,0 
•7/i

—	 O••p 4	 - 0- -o M	 Q a EE^^ r	 r ACL«	 PLC	 0	 2wC460—L
LOL4 uv Z r J••i DC IA	 <	 0	 OC-0	 Cw L O O•-a3	 p
7O ►•! • Wzo 1•	 • <7 3 <	 Q \«L aC ->	 C«o -	 L VOLS

L	 S rHWW a-.0 s =	 0- vi 	 «M	 al	 30ca. 0 - -00OC	 0- 4: o-- W c 0 •	 Jtu•+	 YILC	 LT	 UwLU>	 M
O-L C
a	 C - T

tVW41.
011-	 n.. O

C4 • 2
u • 0aL« 11

\	 -W	 J 00- C C• , t	 w	 •
YnrtLC •sC-*.,a-q- J«TL-4LCE

LO\it_^ 4N•1/l _O	 a	 -_ OC W2	 Y0	 C	 tq1^ t	 ••Y Y 	O	 O	 0
>MY 5 O 09	 2.2 •; 1A U W q C! OazfA0«0'tEIn 6 aa0 •• CL4	 L	 a
O	 L L

wW10O 400 J UJ•+	 V
O.J DO

CU^
n•P-t)>	 00 • sr	 Dr	 ]t0	 332-TI	 -lQ	 OA	 LE	 a

00 1	 C
&=WjZU

0az •.W Oa 0	 W
;4-.JOCtr••04

WrOL-^.^► C	 -O	 >	 OO-	 •
C	 CVo0 -04	 M 03000 4+ • Cdn•• 	U	 0•+7.w-O C^	 C>T>O
rC • -+ O •a1 O\P 0 \rz	 070Q	 a	 OaaCr•	 C-C00 0gO OyO q —^w0 w am0a0 za1.00•.010000«0—DLMY0wO ga~
a00E W02env1w7 OOSc w ^ — M4W4W05=1.-0LLC	 0a	 EOYOOO
O	 C	 w-00L0 DODO	 WoL ••w-•^AV. C-- •cP- 71L600111$6-.Jzaq	 auanac^W a-	 L C I C«m I, 	 ,111Cc C 	uq•o^^i^g• 9
—C	 O 1	 to 41 >NOOW C00 — Z^• It VAI- .^Y--	 CL V—	 0•—NEM•L
Q	 « C[
1iL1^0U 04uaanYAa^ C-L t	 q o - 0 (^ Cw	 ^••	 10C	 L	 0•-q••OVO.•c	 OC•L Ip(^w ^•ts\	 nw q aO^NC	 q	 .• 7gqOC•+ 7
7-s- Zduwp040 M O pg OdWz\	 gEa•+g000uL00 - EC•••On1	 Y • 4••	 LCU -4 0 - 01A\C7 C	 U	 CUa	 •-•-LOL••COw

C	 v p • W ► Y- M • 00-0 o «10_J	 r	 00^« p ^0«-	 n00	 •c
- 0000 17Y12219m>•t,

_
COdrh-z -wO	 C	 -C!C	 .00 0 0	 c

LO	 LS a14WWOW 0UA C0-COLU441UGL L	 00070	 O	 LCCLO6 U •+2r2-» • 0 x 10V^r\ W14OU c	 00 • tC	 - L- L 0 O- p ot O
Ow>0 0	 440pc4 LC^OL CON ►- aWau p«ate««_ q0«OCp>u_0••^

C-t70 - tan -OOa •O Pd- a g n C& i tj	 70	 0 02.•.7••7
••14 00 .•+ C-00 zv1	 •\- 00 OOUaO •► OCpp LOLLU--^- EE •	 LppCOfs

t_2>j^1► 344m0z2z001A \Q L0.	 40\10uoo..	 •wwwq•.w°aw.-Ml00L•C.
J Z a Yl	 (A
6-6- a 7	 z	 < t11
0 Q V Z	 ?c	 `•K

4

a
O
A

iWrM

r

W
ga

	

IL	 ID
•• w	 i	 •	 •
tt W )►	 \	 M L
d< 0 O	 LO• M	 0 -LO
at a.	 <	 W	 C2.M e0 V ILIL

	

Ou u	 U	 0	 OCO- C a.0!«
V •	 I	 <	 E 0C- O•+ gg aC eq'	 L	 a: a	 • C--O3	 CM

h	 •• W 1A	 O— wC2000L0
pp ``	 `` ••

2. O L i < O	 s a w- v O t- 4. L E
CC	 W Z W•• O O L	 0-9O-	 M	 • z	 C q > :P. 0 7 C• U
W\ 00	 M t -0LID 0 C w 3C0 E
U	 E a ^- s \	 O q a L >• L

0 Z J W OLggOa---Ol—
40 -	 a W •+0!—> 2 C4A It

WI M q J Z	 0p COOQp	 3'.
owie 0- .9 a a 	°o1 tog- L9'fic
494"	 66 `	 s2. wC4a L 10UOPIO.C+
wfta••	 \ Zr C-t 0LC- OOV0t7 in Tn	 Q 4•+ -LOO0000! o ••
oz :^	 .W-< a8o 

L• — L•
°>!C>.°vg:oy r 	 4 Z 0 >	 _ -- •

• .• 
31

\^ l L-L00C OpO4U•
wt`2 u «^ W 0a: E0ic COU 2.000

z W-	 J	 W 0.• UOl U - ^+ L L
Wum	 m	 H a- a —•.	 •+p M•``p

1A 	 7a- O Y s " e C a EÔQ U L La
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^O"1^d p^a••e t
Oti.O. ^ O U^bbyy r0`-̀ •O+•e+d	 O

0,
6,kk• r\	 b[1`1 A^ - O L •OMb+R

q a^^ap^q ^ ►- ^o$EcD 7d^o	
h0-► .^, vG O^	 Y OC VUD	 OCt ^q0`	 b	 CY OVI	 ^aq`-»[bi0-ON rpY AOL^► t C	 - O^+	 tl>	 QC q - q ^► q a »4

	

O	 YtY!••+0	 WP1

I" 0• N ~ A	 ^ N M V o+ A] a- t	 i	 p N> Q^	 !	 p	 C [p

	

P - t ua]	 C	 c q	 v	 ACS•>p^acM!Oawo	 SriQ« NC^ P .t ]b	 OCgq•- 'te	 4p	
a^ `^a	 t - • 3 C_bN^O»p @ 3

	

c •t - L•L	
•,

a--t>«CC AU 	NV	 D e	 3 -	 qOC q - O- C] ° bib o Q• M - MC	 01O H AC •r	 V- >j;6z!	 ^ 3 ..L	 O^ C-	 WA Y v--\	 ` - ^-	 p	 u	
O

]a	 » buCtM r"we t è•t-.
pp_

. g	 0	 n^t n•^ tip j::qb O N ^NfO;ib-a,c- ,o 'N 	 •"Y^n° ►̂ 	 b 3 OZ	 q O•
E

ac•-u ^ ` L°D	 _	 N • W Ua~va q 3ko g U^ ^ 7 •^..=°«av•b. 
aM 

^OC - rim	 qF	 M a	 ^.^	 wa 3 	

OO a	 •3 eo► - ee -t YP 3 -e to	 y>..r qc	 C	 V\I^ •`+-wNC^ t	 3 t- b	 OC t -
p 
e•!• q`` N [ e u t` t	

[ p O	
! p g M C i i=	 » e-	 O

N L
r-	 N C w- t Y^uSCtY^QN~CCr CM	 •e`w.	 ^. ►-b••t O«+	 •.b M••r M

7 	^~ NMM	 rai g` . •vl!a. ^t o D 	 - u
3 $	 a4y uo 	

••c7^ 3 au 3 ^-
	

Ci e.
	 Ob•.	 •ack.04 b 40CLO U V•. ^-	 mv:t^̀pc	 acv	 p 3 t YeYYq«t	 ^ -C ^ 	^t^• c -t	 «tc-ug ..u••^.v- -Qp	 ẑv^]_e ((EE q	 ••o<	 cb-+c--,>—a>e.,.,°OgO Y N O .► t a V e	 N• ^► q q n	
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0	 ••	 W Z J N L	 ••(► 	 W	 «••C 3 •y{I 	 40CC NZ•M-	 ^•WOpp •WY	 p\	 ŷ I tY	 cull 	 - oh	 q4 2 12C CN•	 •q] V--«	 i	 C«	 ^N•+ 	 a 4' OtC4 .2s
_ E	 N• 40 L• L 40« C w l u« M• a Q q O	 t	 r J «	 q	 O O• •••• n NW	 - N • D O C r O O N g t C•- C	 ! - p	 J s p •► M r p	 C» ^ 0 40 --.c	 ^ D• « C N	 h	 $.. ; u<W 8 0a	 •	 - -

oc	 Oq •-»o 4 - 0	 •
4w N - • > «NI i 	ZcS• N . u 2c^	 o -$N	 _g3I	 h	 •^-_O_400> !.-w	 «L	 VVWut. @

4 C 
O 

L\^-• 
1	

Cppp{r̂ 	 OJN	 N N
WZ L034A 00•N] w r4N °]^Or W I► DC 7 ~ 2t< L'•U0a W!{W'l0	 ^^W	 40o CCN ]M•C ••M •r-	 O •••CO^C<•+z•+J _•-M • 	 ^•<C4	 AU yg -«] « •C•O>•LOOC N- 1n < - OU Z W >O	 «	 N - nU a..w	 qC	 4qL«yyr--• a	 N\N «>LI► pSZN LS •- g 4	 N\ L•	 LJ	 •+t	 <	 • `pw N`r	 C r>>cq	 •+-< q q • •.-W	 LUgC	 •+-	 3k rIr	 p\•+	 OCOrtN•C - - C	 p	 OJ^n •^ha \ ^DN « ••	 Oi% UL Y^	 Yf6- O	 C

	

-Ow- « C - ••M-O	 V-- NOVZYI m 3 	 C ^I •h L Y> CCMMM	 InZ 3 -N•O• VZ _C L NL L	 ^• ••	 <W O• r	 Ewt DO G-O q	 llpOgq•ac<z \<W 	 q •ww aRh L« W	 tiz\ u.2McBO.0h • -+ - r - 00• ho •-- otJnz w >	 -p0	 OW	 40-9E.0--	 N 0 a	 q•.-•.2	 - O S YO«taVZYIW	 p - M p ^1110pOM -41	 Z O	 L•N - Ntm•tYrCr	 N6-	 L•0	 41 «C «NC	 tfler\`a « q	 a^•+ %A•L^•0 0 -] O^ GOOD	 4921AL •O-• 40 580 C - YC• -	 P)1.-	 •LL•^	 1yJ	 OO - U •CE •ULVO ^•-	 \Wq q •+.•W	 •M • 3 	 \O^r
IL§8 0 OOLonZ OL LL o] i` °[C OIL a1u'43 `Moo^DC '̂ ^^ OZ► uu H. =ALU06- Dim e N 6-a rw anwNNYn- Ow C+x W U 0 0 CL \nOOG •- nC 4`IA<nNOOO

<M	 C 7Z <N	 of	 N
SO	 h o<	 om	 h	 o	 s<a	 O V i z t<	 ^	 V	 Wh

MV

• C•	 _ w	 • p• 	 • • CZ	 ~ 44 ow v 02
	1110	 L	 UAa 	 hl+l •	 (^

	 MOO C- O^C {̂^ OfC IC E •••	 6-W	 +	 W	 W
_• 0 6 1; 	 0	 ^	 •Z \ 0 40• YN c0 3 •- V L*0&.	 afi _	 W>-400	 > h 0L ••D- ]UCU Oft-m-L	 «	 w	 4s	 n•«--	 p C	 p 9 ^+ Lp O ^ L• r•0 - 0 • wOC 	 N04	

mo	 Y

•̂CI ^a t po- V\	 ..< J N aU O-a •OwOLC-M40 N-	 r< N•	 W h
EOOI~A`	 trtV C	 N O W t•^U g t p ••CDOC« •.+O M	 fJ_	 - o	 Z n O^	 « O EO 3 - - u U L g G L D•	 V Z N	 e^ WCO	 >\ -	 UI	 s .. Y--•Cn 4-LLN • s- q 	>	 Y1> M < O iN -es	 ar- 40	 N	 u n CO;b*c 	 OgNO••► .► p L ^	 oc	 M z VsL 10- ]	 OP n VN W	 -u2 ]EO LY:a0AS' 0 - 0--06Gr-O^	 • WOC- •0 - O t9	 L	 .r 6-N\	 «r - UOU -=  	 S	 02 a \ W qw

r

C NI> h	 s >41 J E O• - - •n V90aQo LDN	 6-N C	 C9ONp••	 • <t► O	 (96-W «]M•n	 •L •]]E ••C>+	 <W	 • QZW	 JC D NL	 V1% <	 NJ ZVO Nrt•. xQC• 3 a	 • Y>OM	 U0 O	 O 4a	 <• «CC n	 on	 C« WW	 a. • q •C UC M CO• « L - O	 < ^m _D Zh<\	 Zq -	 n	 - < ZJ8 0low	 a «]2Y*.2 L a -o	 s	 W<mh	 «.q	 •	 ^> W J	 •	 M g M	 N C	 sg O 40a ^	 -4r1 ^ N-<	 of o	
M

3 ^$^D^DQ =D N 	 M40 o^c•-	 olm ^L ^oJyE<^i1C r	 0 6- 0 O \ V < C_
Uq

> 6- C U• • N N• r-	 n m q « h	 W3 C	 40
- 00	 • • Zr	 {^	 h V	 ]q tq •Q •40 O	 - •D M 31,	 <	 wn q •+OCa	 hU400	 NW U =Z 	 C	 •q	 IOw L ]MM O•@O	 O	 uI.Z;-aa'

ow w >. 3 	 t,91D0e	 40 W j6- 04QO W COM C-Ep-G- OCVCL - Y	 two	 •'ia[-i dotw^C M <H	 1L	 >^0 _«• C r 4u- U N30 C-wr Y<	 <\ C« UI dINJw q n•	 n • O 4LWa ••NW	 0	 r• C	 - Mw w0	 IL	 - L	 O • hL q -	 > U O O 7 • s D D- w L• w•► 	 C• • 3 >.	 O	 C<\ Z•• NO0L	 W	 o • J p\6- CC OCO W"ImseOq t Lw	 \ pp 8p« L/NWt-M L w O rO \	 W Z< O LG• -• 3•^	 L• L••• O C	 m O• V• J z z0 09	 a••W G m> p	 Oz u DM-!E	 [COL 3 C > O	 4tH tJL•̂I •s
-u CO -•-	 Whr«p	 O Z6-\ _L•• CMN] -

	

 00• •-r	 W	 ] Z Qr0LaA	 Z) z« -••^- .»nW	 -.2 u«	 LsV- •L> •	 O	 g^-on..Q.,w -	 0 NNVNO40 r Za4J w-r	 CE«-•	 M4r0 rL	 46cq <-0 <Z >Oc !; c`	 4n 44.4 0 y0^4 _	 C C••L•-40 CÒ - w O-•	 N\ p 3 >&W0-AZs4
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