Stabilization and Treatment
of Exterior Wooden Trim—

Windows and Shutters

Introduction

In 1993 architectural conservator John Lee undertook the conservation
of several of the window sash and shutters in the model drop area. His
methodology drew on both his own expertise and recommendations
from architectural conservator Morgan Phillips. The Treatment Report
for window 105 gives a sample of a complete sequence of steps for
wood conservation. These reports and sketches were translated in the
office of preservation architect Charles Phillips into the step-by-step
illustrated guide to window conservation that follows.

While this methodology was used in our model drop area,
when we undertook the full treatment, we did not remove each
piece of glass. There were several reasons. Time and economy fac-
tored into the decision but more to the point was caution about pos-
sible breakage of glass. Between the time we began work on the drop
area and the commencement of the full-scale project we became
more aware of the significance of the survival of much of the early
window glass. Not only is it several hundred years old but it was also
probably made at the family’s Wistarburgh Glassworks. In addition
we reminded ourselves that our goal was to maintain age value and
preserve original fabric. While the fully conserved sash looked won-
derful—crisp muntins and renewed molding detail on the shutters—
we were taking the wooden trim back to the period when it was first
made and painted. This seemed a bit out of step with our overall
philosophy. So we decided that the glass would remain in place. By

the time we moved to the north facade of the house we had even
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decided not to strip the paint down to bare wood on the shutters

but rather to remove the peeling paint, undertake any necessary

consolidation or repairs, and then repaint. It is all a matter of philos-

ophy and goals. The descriptions in this chapter are very sound

conservation practice—they are just not for every site.

—by John M. Groff

Treatment Record

Treatment

Window 105
Date Hours
4/6/93 8
4/7/193 8

Initial examination with Charles Phillips,
Morgan Philips, Jeff Groff, and Dan Butler.
Paint samples taken for analysis (Photo 1). Paint
removal from the exterior face of the right shut-
ter was begun with the prototype high-tempera-
ture steam unit. It heats the surface and softens
the paint rapidly, even on a cool surface in early
morning. The softened paint was easily removed
by pushing a 1 /2>-inch medium flex putty knife
diagonally across the surface of the wood. Best
results were obtained when the steam jet heated
the blade of the knife and the paint directly

in front of it. With steam as a heat source the
tendency to burn the wood is reduced owing to
the lack of oxygen. The small capacity of this
unit is a drawback. A larger nozzle and more
steam generation would allow the operator to
heat a larger area more evenly, speeding the
work and reducing spot areas of overheating

and surface darkening.

Paint removal continued throughout the day
using the steam gun, a Black and Decker hot air
gun (temperature 500 and 1100° F) and 4-by-
7-inch flat plate heating element. In general the
most useful hand tools were a 1 /»-inch putty

knife and a Red Devil three-sided draw scraper



4/8/93

8
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(flat, convex, concave). For panel sticking,
moldings, and rabbeted edges, a combination of
dental instruments, small knives, and chisels

worked well.

The paint was carefully removed leaving the
thinnest possible glazing of old paint embedded
in the surface of the wood. Heat-assisted paint
removal was not effective on the iron hinges
and other hardware. Various chemical paint
removers were tested. Several based on methy-
lene chloride worked well, and a product called
5F5 worked best (methylene chloride, tuluol,
methanol). Tests with chemical strippers will

continue.

The shutter bolt was removed. The screws
appear to be recent replacements, set in earlier
larger diameter holes. A powdery layer of gray-
ish paint was found under the plate. Samples

were taken.

Paint removal on the jamb revealed remaining
ends of a cut-off door header. the fragile end
grain blocks are still held in place by wooden
pins and the sill has an applied edge held in by
common wire nails. Circular scratches show ear-

lier leveling method.

The sill, jambs, and shutters are in excellent
condition. Some areas show weathering and
minor surface deterioration. The rabbet on
the closing edge of the left shutter was hollow
from insect tunnels. Various putties and fillers
were removed from these areas. A dilute
epoxy resin was flowed into the tunnels

and surrounding softened wood. Missing
sections were squared off, leveled, and wood
dutchman installed.
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4/9/93

5/11/93

8

10

Training session with Jim Derstine on paint
removal techniques and surface preparation.
Stripped surfaces were lightly hand sanded with
120 grit, dusted, and wiped down with mineral
spirits. Kyanoil (alkyd resin, driers, and thin-
ners) was brushed on, repeating until the sur-
face was loaded and then toweled off.

The upper and lower sash were examined. Each
pane of glass numbered starting with upper sash
left to right, one to twenty-four. The type of
glass and its condition recorded. The sash
exhibited a moderate amount of cracked and
flaking paint and glazing putty. There was no
obvious deterioration of wood joints at muntin
intersections or where the rail and stile meet.
Both sash were carefully removed. A temporary
window was fabricated from Plexiglas sheet and
1-by-2-inch stock. This two-part window was
fitted into the sash tracks along the jamb, head-
er, and sill and secured with screws. Jim
Derstine assisted in this work as a continuation

of his training.

Much of the glazing compound was quite hard,
requiring heat to soften it for removal. A heat
shield for the glass was made from two sheets of
galvanized steel crimped around a sheet of
asbestos cloth. The shield was placed on the
glass, a sheet of galvanized steel was clamped
over the edge of the muntin, and a heating ele-
ment on a wire stand was set close to the glaz-

ing putty (Drawing 1).

As a section of glazing putty softened, the heat-
ing element was advanced, allowing loosening
and removal of the putty and glazing points.
The process is simple, but each type of window

and putty requires some experimentation to
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find exactly the right combination of tools,
techniques, and proper heat range. Too little
heat and the putty requires so much pressure on
the tool that there is a risk of gouging the wood
or cracking the glass. The remaining putty will
require reheating to remove. There is a risk of
burning the exposed wood or overheating the
glass. Each time the putty or, for that matter,
paint is reheated it looses some elasticity and
eventually becomes hard set and requires chip-

ping to remove.

A /:-inch wood chisel gently pushed along the
muntin edge was used to remove the bulk of the
putty. The points were removed with needle-
nosed pliers, and the remaining putty along the
edge of the glass was pulled out with a dental

scraper after being sliced with a veneer saw.

Jim Derstine worked for several hours removing
glass. Even with all of the putty removed many
pieces of glass would not release. I discovered
that the panes of glass had not been back put-
tied as is typical. Without the bedding layer of
putty behind the glass an irregular gap was visi-
ble when the sash was viewed from the inside.
On many panes this gap had been filled with a
thickened adhesive (looks like polyester or

epoxy resin) (see Drawing 2).

The bond was broken by repeated scoring from
the inside along the adhesive-filled gap with a
sharp knife point and along the edge of the glass

on the exterior with a hooked dental scraper.

The glass was removed, cleaned, and set aside.
All paint, putty, and adhesive were removed
from the exterior of the sash. The sash was

lightly sanded and a coat of Kyanoil was
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5/14/93

10

brushed on the exterior and along the glass rab-
bet. The wood on the exterior of the sash was in
good condition with all coped joints tight.
There were no signs of rot or softened wood.
The grooves for the weight cord were hand
planed with a bull nose plane. The muntins,
rails and stiles were formed with several planes
on a bench. there are slight variations in the
width of the glass rabbet on the muntins, indi-
cating the offset of the blade in the tool. All
joints are mortise and tenon with locking
through pegs even where the muntins are
tenoned into the stiles and rails. One unusual
feature of the sash is that the meeting rail on
the upper sash runs the full width of the sash
with the stiles tenoned into it. The sash exhibits

first-class workmanship.

Work on the sash in preparation for glazing was
completed. The glass were carefully examined.

Three types of glass were found:

1. Highly irregular, thin upper edge with a
thicker bottom edge. Bluish in tint usually
held in place by unevenly cut pieces of
sheet metal and glazed with a very hard
brownish-yellow oil putty.

2. Slight imperfections, more even in thick-
ness. Greenish tint, held in place by a
combination of uneven sheet metal points
and ungalvanized wire brads set in a medi-
um-hard white putty.

3. Distortion-free modern glass. Greenish-yel-
low tint held in place by Red Devil type
galvanized points and bedded in a soft
crumbly white putty.

All glass had a plastic ultraviolet film adhered to
the inside surface. This film had been cut to fit
the glass tight against the muntin and had over-



5/15/93 4

Total Hours
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lapped paint drips and adhesive along the edges.
The film needed to be removed in order to fully
clean the glass prior to reglazing. The film
resisted attempts to remove it with readily avail-
able solvents, for example, toluene, isopropyl
and methyl alcohol, and acetone. The glass was
too fragile out of the frame to remove the film
by scraping. The film was scored with a razor
blade 7s-inch along each edge and then peeled
off. The adhesive came off by scrubbing the area
lightly with a fine 3M pad soaked in acetone.

The intact pieces of the earliest glass were
returned to their place in the sash and puttied
(see Drawing 3). Standard DAP 33 glazing
compound was used. The remainder of the glass
will be set in a new acrylic-silicone compound
and a bedding compound developed by Morgan
Philips. New glass was temporarily tacked in
place until repairs to broken panes could take
place and a supply of replicated glass was found.
The ultraviolet film, although a nuisance, has
held the broken pieces of glass together. Test
repairs were carried out on several pieces of
glass. Hextal (Eponex 1510 and T403) was
worked into the cracks using the film on the
other side to align them. The joint line partially
disappeared upon curing. Part of the problem
may be air that is trapped in the back of the
joint by the film. Work will continue on

improving the appearance of the repairs.

The reglazing was completed and the temporary
window was removed and both sash were

returned to the jamb.

66

115



FULS LHDIA 40 anz

“LNO NN N3SSIT OL TS0gvD HLIMm GINIAHDIHL 3€ NYD 3INTD
‘SHOVAD ONILLIA ATH0O0d 3Dy 1 304 "Aadd TILNN dWVT1D 3n719D
NIS3d AXOd3I LDAMNI d0 ¥NO4d 'HSNaE 'S1ag3a IAOWIA ~ HOvad

Tiva 40 Hollod [ ENT

SLITaS ANV SXD3HD —

RELEN
ANVS ANV 'IdvAOS 'SNVId "Aad NIHM  3INTD AXOd3 HLim IDVTd NI
asnio ‘Lid OL LND aoom 20 didls 'S3DA3 IAVNOS HLIM LHOIVALS

NOILDISHALNI LNIOM LV 10¥ MOEE‘I\

SANDINHOFL FAOW JO INO 1LOd FHL 40 INILXI IHL NO DNIANILIA
“Lavdy qoom 3H1 A3 INITHS A0 Lad LON Od 1ng A90dyd 1O JHL 40
H1d3ad IHL ININAFLIT OL LNVLIHOJdHI LSOW Sl LI "TOO0L F1viadodddy

IHL Sl 22Id IO A0 THINA JavHS d3avIg-TIVUHS ¥ NOILYAOIILIA

IHL 40 LNILX3 3HL INIWEL3IA OL a31s3L Ig aINOHS ANNOSNN
a3v3ddy LvHL SYIAY Ha0MAOOM ANV WOdd AIAOWIN Gl LNIVD 3T Ldy

HLOOWS IXAVYW OL 'INVId L3gdva v HLIM d3aNvId 'vIaY Naom
[ENNERT]

‘INYAITOSNOD NIS3Y

ONISSIM ATTVILAYd 0
AXOd3 d3aITddy_Henad N3LLOA 3DA3 Wollod |
A9 SNOILIONOD HLOE Lw¥w3dl 1406 TIva 40 FOV4aNS 'L

S s

T "ONISSIL NONIL

20 ‘aaLvavd3s
36007 NONIL

HO/ANY ISILAFOW 7

‘aasn 349 AviW

HSVS d3mOT 40
aNd 1Y 3711 aoom
L17dS JO/ANY ONILLOY 7§

‘NOILOIGAFAN] LNIOr LY
aoom NIL1LOd a0 1408 b

LI XENT]
IHAAT SSVID
MO TTH0ad NILNNKW
azaos3 L1vilavd
A0 ONILLOY 1408 ¢
‘NIUHDLNA Aoom QALLd L1InN433vD A9 dadivdas 39 dInOHS
IDAIT SSVTID THL A0 ITZO0dd NILNNK THL 40 SvIay ONISSIN 33Day] /
. ‘0ava 3Idos 40 39DA3 ‘36N WO ITLS 20
DONIA2A NIHL NI 1I7dS N0 XOvad 'z IOA3 OLNI LND TANNVHD I

d3LdY QIAdVHS ANV 237714 316vd AXOJI ANV NISTS AXOdI HLIM
NOILYAIMOSNOD w34y GaTTI4ANI 39 NVYD SIDVLENS d3A0AT LATTviLavd

ONILYOD AdNALS A0 LSSV TD ¥ AIOAY 'SS3DX3 440 IAdIm ‘a31van
—L¥S _ATIN4 NIHM  "INIATOS AIANIHHODIE SHIFNLDVLANNYIW HLIM Advy
NISIH AXOLE 40 NOILVIITddyY NO HGNag
LI N3QAYH TIONVYAS IHL 137 - NOILY
—dORAFLAA IOVHANS FONIW 04 - AQILNIVL 3G OL Momaoom 304

-GSI0IN dI ATLHDITS IANTa
AGN G007 §0 L40S AdMIA 4l

‘FOVH4ANS IHL NO

[N ENT| V43" HGVYS MOANIm



‘NON3L Lid OL 73SIHD HLiIm IdVHS ANy

L13MD0d FGILAOKW THOLGIA AT NFHM  FLS 40
WOLLO"E OL dSILa0W 40 dOL WOodd4 XD078 3nio
ANV L4 V32V JSIL40W DNRVNDS 'M¥S aNvd
HLIM 1ND INNILNOD "ATLHODIL NON3IL Aa1oH

Ol 379V LON a0 a=aDAVINT Gl FSGILAOU dI

(AINDITVY NOILODFAIA NIVAAD J330) AD079 INTD
ANV L4 '63dIS 131Tvavd MYS ANvE - N3O
2O DNISSIW FSILMOW 1V JTLS 40 WoLlodg

dHVTD ANy 301D 'Aoom 40 ADId IZISHAIAO
Li4 213 "TISIHD "ANVY IS HLIM T3IAIE SO
NY3TD 1389va IV HINJOD IOV IdIa OL

YVddY A3LvAlmoOSNOD

S3AND LNVAITOSNOD NISEa AXOdT a3 14V

Aua oL
MOTIY ANV 'NISTF S530X3 2440 IdIM 'TAOKIY 'AILVANLYS AT1INd NIHM

(NOILLDIS LXIN IHL NI SIHL 1LnOgy FSOW) NIvaD

IHL SSOADY GITOH 40 S3 36 dIAIDOVIS v T17I8a OL Advssd
-23N 38 A¥W 1l doom 40 $303ld IHOS §04 'NISId HLIm d3IAavol

Sl VIAY A3IDVHVA IALNT IHL TILND Savimdn WITD ANy ‘aoom
NFL1LOd IHL FIVINIVE Ol NISId IHL MOTTY "vIdV AI110d IAHL
40 €/ OL1L T/1 1L6V3T 1V d3IA0D Ol NIS3Ia HONONI 39 ATNOHS IagHL

INYAITOSNOD NiS3a
AXOda 40 HANIVINOD ¥ NI SNILNNW ANV 'S3TILS ‘STIvy 40 SANIF
NIL1Od IHL ANVLIS "Lavdy IUvVEd 3HL dYL 0L Sl HOVOdddyY 1539

SWITEO™d LOJHN0D OlL
ANZIDIH4NG LON LNVAIMOSNOD NISHA AXOd3 40 NOILYDITddY 3Dv4aNs

3TLS LHDI 40 AN3

Tiva 40 Wollo9

(Qooa ONISSIL

dAO A3LLOo¥ ATAVIH

7% ANV S8 SWIL|

"HDNI-

NY 40 HLHOIZ INO LS¥37 LY 'SS¥1D FHL 40 JFOVHANS IHL OLNO.
mo74 OL LNIVd IHL MOTTY ‘SS¥T1D aHL S1d3ald ALLNd IHL I==HM
35Q3 IHL DONOTV ATIN43¥vD LNIVd IHL NI LND OL AdlL LON Od

[ORIFLXI 0L 1vOD
JUING LS¥Id ATddY AV NIHM "FdND OL 3AISY L3S ANyl ANV
LHDIVELS 'NVITD GaNIT ALLnd 71V HLIM 'A3ZvTD SI HSVS IHL NIHM

‘F2INA ALLnd FHL 3AIND OL
DIr ¥ GV LI 36N ANV_d3dIAId DNOTY
IDAF LHDIVAELS ¥V _IDv1d "2¥INDIa
¥ J0 Naom SI (#3AIAId 80 3DA3T
SSV1D) NILNNW 40 3D3d3 JOolE3LX3 4l

3DA3 LHDIVALS TvLiad

‘THINM HLIM ANNOJUOD DNIZVTD AlddV

NILNNW 40 30d3 Woxd
LCE/) LGVET LY ADvE INIT ANNOJWOD dTOoH

"INIOr HLOOWS '‘ANNOJHOD SS3D X3 Uil

‘SANIOd DNIZV D
HLIM 32aNDFS  "ONINIJO OLNI SSVTD SS3ad

4

139g9va 6SvT1D Ol ANNOJ4UWOD DNIZVTD AddV

TONIZY D3N 304 AQvId S HSVS IHL D13 'NIvaD
a3aSIva ‘SdUNg IAOWTA OL (513dgva SSVYT1D 1d43DXT)_530v4ans 11V
ANVYS ATLHDIT “ANA OL MOT1I¥Y  (HORIFLX3 ANV JOINILND $IDVHns
T 0L HalEd WO TNONVAY 40 LVOD Alddy 440 16NA  "HOld3 L X3

ANY dOIEIINI ANYS ATLHDIT 'A3LAT4HOD NIIG IAVH Saivdad NIHM

Salvdda LNO AaavD
'HOVS ¥ WONd AIAOWIY NIZE GVYH LNI¥d ANV "ALLNd 'GSVYTD 11V NIHM



AFTUL TLSVA AXOd

DONIONYS A9
QITIATT ‘FTADVLS AORFLXI

r& FREHING QLAY HOELXE LSl
AIHEL AANTY ANODIS

SGINIAINN IOVIANS AONIW A0 dIT4 ITADVIS

ILS¥1 OL 11 103dX3 ANV
oom dILVHEOINILIA A0 140% OL 374 LY d AXO0d3 LlddY LON 0od

L SFAND INVAIIOSNOD NIGId AXOdT FHL §3.LAY

AVSSIADIAN 4l A0 "FWIL SIHL LY ddiTddyY 39 NVD 2337714 663D X3
440 1078 A0 AdiM "'d3L¥aANlyS Jay Gaddid IHL ILNN A7031v3dda
A1ddy (%0D A¥VSSEDIN 41 ATLHDMS NIHL YAV dIaNIAvIAM OL
AINOIT NIS3d AX0d3 JdaXId ATHDNOAOHL 'HSNAE A9 ATddv  IvIdILlvyW
1NO IdvaiDdS TON OQd 'NILLOd ¥0 1406 S d3T4 39 OL vINY IHL 4l

aoom aNnos
goom aaLvarnosNod

LNYAIMOSNOD
ADVLANS (NISTA QANTY) TIONV AN

aoom aNnos

ONITHId OL dORd NISTa
AXOd3 HLIM G31lv3AL
‘AQOM NILLOA ¥O L0

R-INa=El

40 v3day IHL DNOTV &0 aNnoay
FOV4aNS IHL NO 23774 40 Sa3AV]
NIHL DNIAVYIT AIOAV  "d14ISIA 5] LINdS
A0 ADYAD 40 ANITLNO TILNN "¥FTTL
SGIDX3 IAOUT OL FdVADS A0 ANVS

R SIDUS QIWIHLVEL

SOVHANG LY S3D03
w QIAIHLYES ONILVIND AIOAY aoom aNnos

@ S370H ANV SHOVAD

va_U(mU Wo¥d
OLNI 313MO¥L A3 SI¥E3a ANV LSNad IAOUIS

/ ONITTIE
DONIJVEDS_¥O -¥IAQ LHOI1S 'IIOH

DONIONVS Lg a373A3T A37714

440 TTv4 aInom
SIHONVAE G1] '¥3711d LSV AXOJLT 40 IAVUH S¥M IIJL V 4l — JIGNIU

-3 HOOd d0 MOANIM ¥V 40 HINJBOD DONISSIW THL §0 'dNLs ¥V 40
AN3 3HL Sv HONS 'S33gaNaN Tvanldnals LTavindiLavd 'S303ld ITOHM

"ONILYIADTIA
¥04 LON ONITTE d04 a3sn Sl LI "dIDvWvYa d0 LSOT 'D.3 '$37140ud
NILNNW “ONIAEVD TVINIWVYNAO 40 GV LIA IADvLANs DN ing3a ANy

‘SHOVAD 'GIDNOD 'GITOH TV ONITIHL 204 A3SN 49 Nv¥D 1LONA0ad SiHL

TONIXIW 204 SNOILDFAIA S.3AdNLOVENNYH MOTT704

AFTT4 LGV AXOd3

‘A0vdaEnG IHL 4O
440 §630X3 IdIM 'SdO1LS NOILJAOSEY TLNN SITOH IHL ONITI4 A7A3
~Lv3ad3a "ONIHGNAG A0 DNRNO4 A9 LNYAITOSNOD NISIY AXO0d3 Liddv

NIYaD AN3 IHL I50dX3
Ol 1X3N IHL WOxd4 A3a3DOVLIS 38 ATNOHS S3ITOH 40 MOd HOv3

‘aoom ANnOS LiH 0L HONONI
d330d ga1IA S2FT10H AIAIADOVLS .8/

S3TOH aoom aNnos

NOILYAIZ NY1d

SANDINHDZL DNIMOTT04
IHL JFAISNOD ‘d433Aa ANV J™NIAZS Gl LOod FIHL 41 "1od 40 LN3ILX3T
dvl OL Sv3av 390dd Hid3d NI d31vID d30 +/1 - LO™ 4334 D

"LNVAITOSNOD NISEa AXOd3 NI NOISag
“HWI &0 HSNAE A8 ATddY "HLdaad W&/ OL .8/1 - Lod IDV4ans g

(FOv4ans azazaHLvIm
TIONV LA = NOILVAITOSNOD IDVHANG AONIW A2AFA 7Y

‘SEOVARNG AOOM L¥4 11V 204 FNAl S ONIMOTTO02 IHL
Ls Wall

Jiva OLNI LOTTS MvS aNvd

-] /] <« vat 20 woLioa

‘SSILA0ON Lid OL
Javd ‘30vId NI INTD ANV
L3SNI 2INVYI NONIL LND

‘F03Id :
MaN INTDO ANV Lid h
NON3L NO FOV4 LNO——=

va 40 30v4

vIdY d3aLvalmosSNOD

(AINNILNOD) 7# ANV G9# SUWILI



ONIANYS ®O DNIdVEDS A9 dIAOWHY 3G9 1SNl ANV
‘ALIDILSYTIE Sl 3SOT T7M LNIVd FHL "SONILYIH 3a0W 20 ITdHL A3 14V

‘a3dinodal 39 T77M ONILYIHIAE ANV 440

JUOD OL Sa3AVT d3d4dHN JHL ATINO MOTTV 7M. ONILVIH LNIIDIH4HANGNI
‘SSVd INO NI LI IAOWIY ANV 'dOOMm FHL OL HONOJAHL AvMm IHL

TV "ATINIAT vIaVY NV Lv3IH OL S TVAOUIA UINIVd LvIH NI AD&L 3HL

ONINENG WOdd WIHL LD31L08d T17IM SV Iy #3dvOoad
IHL NO LNIVd ONINIVWZd FHL  '1oald $3663D3a IHL NI LNIve IAOHIA

W) )

LNIVd FHL SAOUIA

syasv \
QNY 'LGaId SvaaY SeaHL LyaH

DNIAONNOAANS FHL JIALS NIHL

‘AOOm AHL 40 NOILDIAIA NIVAD IHL SSOaDV SaavMdn ANV TVNODOVIA
LHDITS v LY 34INA FHL HSNd  "LNQwd NI SIHONI TvVAIAZS LNIvd

40 v3av IHL ANV 3AvIg IHL NO ATIVILavd d310381d Gl ol LOH
IHL L¥HL OS NND IHL ATOH "F4INX ALLNd .2 — .Z/1 | FHL DNISN NIHM

ATADIND. AHOW 0D TYAONIN

INIVd ONISVYUW 'SA0EY LNIVd JHL NILJ0S-TIdd TUM LY3IH DONISIa IHL
WOLLOE IHL WOdd Lav1ls NOA 4l "HA0GY oom Idvd IHL AvHD
TTM LY3H ONISlY IHL NMOd Mdom ANV 401 IFHL WOdd LdvLis NOA 4l
‘dn HEom ANy HOL109 IHL 1V TVACOWIN LNIVd 1avi§ '3DV4ans
TvIILAIA ANV NO "dOOM IHL NI DONINIVWIA 3andisda 10 J31vEAH dHL
Ol 3N ANDDO AVU ONINZHAVA IOVLANS ATIVYNOISYIDO HONOHLTY
‘Aoom IHL DNIHAYHD NvAEW LON S300 LvaH HLIM LNIVd ONIddRLS

"ATADIND 0D
TTM (GWUWTd ON) 3DANOS LvaAH ¥V DONISN TVYAOWIA LNIVd '3DILOVad HLim

“INAIASN OGSV S1 ANAWATI DONILY3IH
JLVId 1¥74 ¥ (3Am LOO4 INO NVHL F20W) SvIAY AILNIVd 3DV 304

(FAVIONOD "XIANOD '1Ly7d) d34VvADG Q3AIS € IdAL TIAIA d34T

(34 Vv HLIm AIANNOA
ATLHDITS SaINA0D) T-4INA ALLNd F7GIX3AT4-1IHIS T =~ WT/ 1

THY ST00L IN436N LSOW omL 3IHL
‘STISIHD AOOM ANV 'SINIWNALSNI

TYLNIA 'SHOId 'S¥34VYHEDE 'SIAINY AllNd 4O NOILDITIS v ANV (DL3
HINODVM WLV NND LVIH dIY d3DA04 v 38N LO3rodd SIHL 04

IYACOHTE A3TI4 ANV "ALLNd "LNIvd

'SATILS ANV 'STIIVa 'SNILNNW WO¥d LNIVd IAOWIN ('8
‘A3AOHTY Fav ALLINd ANY SSVYID T1v TANN 3NNILNOD (L

NILNNW

ru: Bl s

W\_I_ -
‘I3
ONOTY MYS AIINIA 6O FAINN
‘JAISNI

IHL NO NLLNNW ANV SSVTD FHL 40 NOILDIGHI NI IHL DNOTY
dil 34INY FHL 34178 OL AdvSS3IDaN 3d AvUW L1 "d3dd GHWOD
LETULND SAdvMdn SSYTD IHL 40 IDVHANS JAISNI IHL Jd¥L ATLINID (9

‘aNNoOgE AFDNOT ON Sl SV 1D

AHL TILND S8V 1D IHL 40 3DAF IHL LY ALLlnNd DNIZV1D a3da3gl3
IHL DNOTY MVS AFIANIA V A0 F4INM JdAaVHS v 40 dIL JHL Nhd (8
‘SadlTd A38ON 3T1A33aAN HLIM SLINIOE DNIZVTID FHL 1Ind (F

'S30VLaNG 3GIHL

WOdd Alind IHL ONILVYAVEIS 'SV TD FHL 40 IOVL4Ns IaHL ONOTY

ATINID ANV ‘3003 doom FHL ANV ALLiNd FHL NIFIMLIE DNOTY LI
3AITS "F4INY ALlnd ¥ 40 3Av1d IHL A0 TISIHD OOm .Z/1 ¥ ONISN (¢
‘NOILDIG AFHLONY OL DNOTY LN3IH3ITE ONILYIH 3IHL IAQOW (T

140G TLNN ALLINd DNIZVTD 40 NOILDAS VvV LvaH (1

NILNNW

_\Imm(._.u

ALLnd

13318 AIZINVATYD 713315 QIZINVATYD

40 §3031d OML NIIMLIE_QIHOIMANYS
HLOTD ONIG¥§O0SaY L¥YIH '37alLsngloD
~NON HOdd 3AVH ‘AQLOILOdd SSVYID \\

ANV.LS

ANIUITI ONILVYIH

HSVS MOANIM WOod4 TVAOWIA A1llnd ANV LNIVd



3004 LNIvd

Allnd

SSYTD NO LINIvd

F4INS FTADVLS .4

3Iavg d0ozZva

LNIOP Nv3T10

‘AoHL13N
DNIMOT104 AHL A9 LNIVd JHL JAOWNIA “LLind IHL LSNIVOY
IAVIE H0Zva ¥ HLIM SSVID IHL DNIdVEDS AEG LNIvd FACUIAN LON 0a

(HOId3LXd ANV SOI§3 LN
"AMANNYW IUVS IHL NI INIVL 40 S1VOD aFHLO HLim INNILNOD

‘SGVYTID OLNO m w
ANV ALlNd SA3AO0D ‘FUdd 40 LvOD LSl

NILNNW 40 3003 WO
LE/1 LSVET LY ADVE AN ANNOSWOD dToH



