MONTGOMERY COUNTY HISTORIC PRESERVATION COMMISSION
STAFF REPORT

Address: 310 Market St., Brookeville Meeting Date: ~ 5/10/17

Resource: Outstanding Resource Report Date: 5/3/17
Brookville Historic District

Applicant: Brent Cotton Public Notice:  4/26/17

Review: HAWP Tax Credit: N/A

Case Number: 23/65-17B Staff: Dan Bruechert

Proposal: Solar Panel Installation

STAFE RECOMMENDATION
Staff recommends that the HPC approve the HAWP application.

PROJECT DESCRIPTION

SIGNIFICANCE:  Outstanding Resource in the Brookeville Historic District
STYLE: Gothic Revival

DATE: c. 1865

310 Market Street is a 1 ¥ story side-gable, gothic revival style structure with large front and
rear facing gable dormers, a central front porch with plain square columns, and a shed roof.
There is an arched nine-over-four window in front-facing gable dormer and a decorative
bargeboard in the eaves. The roof is covered in asphalt shingles.

The non-historic accessory structure was constructed as a two-car garage with a front gable,
board and batten siding, and a 5-V metal roof. In 2005, the HPC approved modifications to the
garage including the installation of the windows, doors, and re-siding the exterior to its current
appearance.

PROPOSAL

The applicant is proposing to install 41 (forty-one) photovoltaic solar panels on to the house and
non-contributing accessory structure. There will be 15 panels installed in three arrays on the rear
of the historic house and 26 panels on the accessory structure.

APPLICABLE GUIDELINES

When reviewing alterations and new construction to a property located within a Master Plan
historic district several documents are to be utilized as guidelines to assist the Commission in
developing their decision. These documents include Montgomery County Code chapter 24A
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(Chapter 24A) and the Secretary of the Interior’s Standards for Rehabilitation (Standards). The
pertinent information in these documents is outlined below.

Montgomery County Code, Chapter 244
(b) The commission shall instruct the director to issue a permit, or issue a permit subject

to such conditions as are found to be necessary to insure conformity with the purposes
and requirements of this chapter, if it finds that:

(1) The proposal will not substantially alter the exterior features of an historic site or
historic resource within an historic district; or

(2) The proposal is compatible in character and nature with the historical, archeological,
architectural or cultural features of the historic site or the historic district in which an
historic resource is located and would not be detrimental thereto or to the
achievement of the purposes of this chapter;

Secretary of the Interior’s Standards for Rehabilitation:

2. The historic character of a property will be retained and preserved. The removal of
distinctive materials or alteration of features, space and spatial relationships that
characterize a property will be avoided.

5. Distinctive materials, features, finishes and construction techniques or examples of
craftsmanship that characterize a property will be preserved.

9. New additions, exterior alterations, or related new construction will not destroy historic
materials, features, and spatial relationships that characterize the property. The new work
shall be differentiated from the old and will be compatible with the historic materials,
features, size, scale and proportions, and massing to protect the integrity of the property
and its environment.

10. New additions and adjacent or related new construction will be undertaken in such a
manner that, if removed in the future, the essential form and integrity of the historic
property and its environment would be unimpaired

STAFF DISCUSSION

The applicant’s proposal to install forty-one (41) photovoltaic panels on the property will have a
minimal impact on the historic building or the surrounding district. The panels will be divided
between the rear of the historic house and the non-historic accessory structure.

A total of 15 (fifteen) panels will be installed on the historic house. Those panels will be
installed in three arrays placed at the rear of the house. Two sets of four panels will be installed
on the rear, south-facing, slope of the roof, while another seven panels will be installed on the
rear gable dormer facing west. These panels are proposed for a secondary elevation, in a
location that is not visible from the public-right-of-way so as not to have a detrimental impact on
the surrounding district (24A-b(2)). Additionally, this proposal will not destroy any historic
material and is a reversible treatment (Standards 9 & 10).

The remaining 26 solar panels are proposed for almost total coverage to the non-historic
accessory structure. The structure is a non-contributing, front gable building placed at the rear of
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the lot, accessed by the driveway to the right of the historic house. Only the front gable of the
structure is visible from the public right-of-way. The solar panels will be highly visible from the
side of the structure; however, those facades are only visible from the rear of 310 and 312
Market St., not from the public right-of-way in the surrounding district.

While it is preferable to place the solar panels on the accessory structure or elsewhere on the site,
because of the fortuitous siting of the house, the south facing panels on the historic house will
not be visible from the surrounding district. The minimal visibility of the proposed solar panels
complies with Chapter 24A and the Secretary for the Interior’s Standards for Rehabilitation and
should be approved.

STAFF RECOMMENDATION
Staff recommends the HPC approve the HAWP application;

and with the general condition applicable to all Historic Area Work Permits that the applicant
will present 3 permit sets of drawings to HPC staff for review and stamping prior to
submission for permits (if applicable). After issuance of the Montgomery County Department
of Permitting Services (DPS) permit, the applicant will arrange for a field inspection by calling
the DPS Field Services Office at 240-777-6370 prior to commencement of work and not more
than two weeks following completion of work.



HISTORIC PRESERVATION COMMISSION
301/563-3400

APPLICATION FOR
HISTORIC AREA WORK PERMIT
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THE FOLLOWING ITEMS MUST BE COMPLETED AND THE
REQUIRED DOCUMENTS MUST ACCOMPANY THIS APPLICATION.

1. WRITTEN DESCRIPTION OF PROJECT
8. Descriotion of existing structurs{s) snd environmental setting, including their historical featunes and significance:

=N l A | . A}
Sisale famiy dUemj cnd o cetuched Shed

b. Genmral description of project and its affect on the historic resor ], the environmantal satting, and, whers applicable, the historic district:

inStelt Yt roof mponigSelor pv PanelsS.
I~ _wveriec 6o apg fosed ne oige dap, (.43 kW

@) &\)F’D\m() C)FJ%UF b ang e

2. SITEPLAN
Site and enviranmental setting, drawn to scale, You may use yaur plat. Your site pian must includa;
& the scale, north arraw, and date;
b. dimansions of all existing and propesed structures; and

¢ site faatures such as walkways, driveways, fances, ponds, streams, trash dumpsters, mechanicat equipment, and landscaping.

i P AND ATION
You t submit 7 coplas of plaps and elevations in a figrmat no larger than 11" x [7". Plans ga B 1/2" % 11° I

& Schematic construction plans, with marked dimansiane, indicating location, size and general type of walls, window and daot openings, and other
fixed features of buth the existing 1 fs) and the preoosed work.

t. Elevations (facades), with marked dimansions; clearty indicating propossd work i refation to existing construction and, whan Approprists, contaxt
Alf materisit and fixtures propasad for the exterior must be nated on the elevations drawings. An existing and 2 praposed elevation drawlngy of each
facads affacted by the proposed work is required.

4, MA CAT}

General description of materials and manutectured items praposed for incarparation in the wark of the project. This informatien may be included on your
design drawmgs.

5. PHOTOGRAPHS

2. Clearly labaled photographic prints of each facade of existing resource, including details of the affected portions. Al labels should ba pleced on the
front of photographs.

b. Cisarly labsl phatographic pritts of the resource as viewed from the public right-of-way and of the sdjoining properties. Al labels should ba placed on
the front of photographs,

5. TREE SURVEY

it you are proposing construction adjacent ta or within the deipline of any tree §* or larger in diameter [at approximetaty.4 feet above the ground), you
mus? file an accurate e survey identifying the size, facatian, and species of each tres of at least that dimension.

1. ADDR OF AD.t

Far ALL projects, provide an accurata list of adjscsnt and confranting property ownars [rot tenants), including nameas, addresses, ang zip codes. This list
should include the owners of all lots or parceis which adjoin the paccal in question, a3 well a3 the owner{s} of lot{s} or parcel{s} which e diractly scross
the street/highway from the parce! in questian.

PLEASE PRINT {IN BLUE OR BLACK INK) OR TYPE THIS INFORMATION ON THE FOLLOWING PAGE.
PLEASE STAY WITHIN THE GUIDES OF THE TEMPLATE, AS THIS WiLL BE PROTOCOPIED DIRECTLY ONTO MAILING LABELS.




HAWP APPLICATION: MAILING ADDRESSES FOR NOTIFING

[Owner, Ovwner’s Agent, Adjacent and Confronting Property Owners]

Owner’s mailing address
Blo Mockel of.
BeosleVille, M 209322

Owner’s Agent’s mailing address

569) Main 54
Emﬁoge,,mo 21075

Adjacent and confronting Property Owners mailing addresses

M"\f‘ef Oe«g+(‘8flct
206 Malkhet S+
RooKe e, Mb 0933

Jwnne ¥ersrr

DT Mafl et 5f
@ (ooveVige, mD 20427
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. PRODUCTS POWER RANGE
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ELECTRICAL DATA (STC)
Peok Power Waits-Paax {Wp)* 270 275 280 285 290 295

Medule Efficiency nm (%) 16.5 168 171 17.4 17.7 8.0

STC: Imadiance 1000 W/me, Celi Temperaiure 25°C. Air Mass AMLS.
*Test iclerance: £3%.

ELECTRICAL DATA {NOCT)

Maximum Power Courrent-|

Shert Circuit Current-ise (A) 7.41 7.48 B A1 © 763 1 767 77

HOCT: irradiance of 800 W/m? Ambient Temperature 20°C, Wind Speed 1 my/t,

MECHANICAL DATA

Salar Cells Monocrystolline 156 x 156 mm [6'Inchés)

Moedule Dimensions 1650 ¥ §92 x 35 mm (5.0 x 39.1 x 1.38 Inches)

Photovoltaic Technology Cable 4‘0ﬁ1m‘ {0.004 .Inches’].
1000 mm (3%.4 inches) :

el

e T
Fire Type ‘type lorType 2
TEMPERATURE RATINGS MAXIMUM RATINGS
Nominal Operafing Cell a4e o Operational Temperature : -40~+85°C
Temperature (NOCT) padciezec)

Temperaiure Coefficient of Voo | -0.29%/°C

WARRANTY i
10 year Product Workmanship Waranty

i SR

lPlease refer to product wanmanty fer dejaily

PACKAGING CONFIGURATION

Modules per box; 30 pieces

TSM_EN_2016_D

Trinasolor

Smart Energy Together

CAUTION: READ SAFETY AND INSTALLATION INSTRUCTIONS BEFORE USING THE PRODUCT.

© 2015 Trina Selar Limied, Allrights reserved. Specifications included in this datesheet are subjest to change withoul notice.



Mono Multi Solutions

THE

“As & leading global manifaciurer of

‘nexf generationphojovoltaic products,
“we - believe’. close .cooperation . with
‘our pariners is crifical to success. With
local presence diound fhe globe, Trina
is.able fo provide exceptional service
1o gach custemer in gach marke! and

‘supplement | ouriinnovative, reliable
products’ with the bdcking ‘of Tiina
as a strong, bankable partner. "'We -

are committed {o building strategic,
mutually benelicial collaboration with
installers; developers, distributors and
other poriners as the backbone of our
shared success in driving Smarf Energy
Tagether.

Trina Solar Limited
www_trinasolar.com

LINEAR PERFORMANCE WARRANTY

OLUS
MODULE

Maximize limited space with top-end efficiency

» Up o 180 W/m? power density

+ Low thermal coefficients for greater energy production at high
operaiing iemperatures

16 Year Product Warranty - 25 Year Linear Power Warranty

Ipparznieed Fowet

e i
B Trnslnen wimasry [ standand Step Waiminiy

g e wner

Trinasolar

- Smart Energy Together

Highly reliable due to stringent quality control
+ Over 30 in-house fests (UV, TC, HF, and many morg}

» In-house testing goes well beyond ceriification requirements
» 100% EL double inspection

Certified to withstand challenging environmental

conditions

» 2400 Po wind load

« 5400 Pa snow load

+ 35 mm hait stones ot ¢7 km/h

Comprehensive products and system certificates

« IEC 41215/ IEC 61730/ UL 1703/ I1EC &1701/{EC 62714

+ 15O 9001: Quality Management System

+ {50 14001: Environmental Management System

« 1SO 140464; Greenhouse Gases Emissions Verification

+ OHSAS 18001: Occupation Health and Safety Mancgemeant System

: & £,
SO K T E PV CYCLE
e h

rmr
e 2




Single Phase Inverters for North America
SE3000A-US / SE3800A-US / SEG000A-US / SEBOOBA-US /
SE7600A-US / SE106000A-US / SE11400A-US

| SE3000A-US | SE3B00A-US | SE5000A-US | SE6000A-US | SE7600A-US | SE10000A- US | SE11400A-US |

OUTPUT
) 9980 @ 208v
 Nominal AC Power Output ol 00 ] o 0 TP ammo@peoy | M0 ] Mo
5400 @ 208v 10800 @ 208V
AL TN IO B0l B0 mspezany | 500 4 B0 assomaagu . B0 ) ol
AC Output Voltage Min.-Nom.-Max. ) ; v ) A v )
ABB-208:229Vac e e e e
AC Output Voitage Min.-Nom.-Max.i
211 - 240 - 264 Vac v s v v 7 s v

Utility Monitoring, islanding Protection, Country Configurable Thresholds Yes . Yes
INPUT

... 500ka Sensitivit

Nighttime Power Consumption

ADDITIONAL FEATURES
.Supported Communication Interfaces | ] R3485, Rs232, Ethernet, Zigee (optional) e,
RevenueradeData, ANSICI2.1 | OBt e e
Rapid Shutdown ~ NEC 2014 6900.12 Yes
STANDARD COMPLIANCE

Emissions
INSTALLATION SPECIFICATIONS
(ACoutput conduit size /AWG range | L 34 minimum [I6EAWS L3/ minmum /83 AWG |
BC input conduit size / # of strings / e X 3/4” minimum / -3 strings /
AWG range 3/4” minimum / 1-2 strings / 16-6 AWG 14-6 AWG

Matural

convection
Cooling Nataral Convection and internal Fans {user replaceable)
fan {user

gy ather regional settings please contact SolarEdge support,

@ 4 higher current source may be used; the inverter will imit its input current e the values stated.
B Revenue grade inverter F/N: SExtotA-USO0ONNRA {for 7600W inverter:SEP600A-LUSC02MNR2).

M -40 version P/N: SExxocA-USA0ONNLIA (for 7600W inverter:SE7600A-USOD2NNUA),

© SolarEdge ?echnulugues, Ine. ﬂ;ll righ:s resierved, SOLAREDGE. the SolarBdge Togo, OPTIMIZED BY SOLAREDGE
are trademezks or registered trademarks of SolarEdge echnologies, Inz. All other irademarks mentioned herein
" ‘are trademarks of their respective owners. Date; 01/2016. V02, Subject to change without notice,




SolarEdge Single Phase Inverters
For North America

SE3000A-US / SE3800A-US / SE5000A-US / SEB000A-US /
SE7600A-US / SE10000A-US / SE11400A-US

USA - GERMANY - ITALY - FRANCE - JAPAN - CHINA -~ AUSTRALIA - THE NETHERLANDS - UK - ISRAEL

www,solaredge.us
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™ SM STANDARD RAIL
= SM LIGHT RAIL

Whrench Size Recommended

Torque {fi-lbs}
1/4" Hardware one 7/i6" ‘10
3/B" Hardware & 9/16" ‘30
#12 Hardware ® 516" 10

“wAnti-Seize.

Torques ar¢ not designed for use with wood fonnectors

STANDARD SYSTEM COMPONENTS

[RSTALLATIGN GUIDE | PAGE

P 2 process
called gatling. To sigaificantly reduce its likelihood:
1. Apply minimat lubricant to bolts, preferably
Anti-Seize commonty found at auto parts stores
2. Shade hardware prior to installation, and
3. Avoid spinning stainless nuts onto bolts at high
speed.

QRAIL: Supports PV modules. Use at least two per
row of medutes. Atuminum extrusion, avaitable in
mill, clear anodized, or dark anodized.
©RAILSPLICE: Non structural splice joins, aligns,and
electrically bonds rail sections into single length of
rail. Forms either a rigid or thermal expansion joint,
4 inches tong, pre-drilled {see page P). Anodized
aluminum extrusion available in clear or dark.
©5ELF-DRILLING SCREW: (No. 12 x %) - Use 4
pes rigid splice or 2 per expansion joint. Stafnless
steel. Supplied with splice. In combination with rigid
splice, provides rail to rail bond.

OL-FOOT: Use te secure rails through roofing
material to building structure. Refer to loading tables
or U-Builder for spacing.

©L-FOOT T BOLT: (/8" x %) - Use one per L-foot
to secure rail to L-foot. Stainless steel. Supplied with
L-foot. In combination with flange nut, provides
etectrical bond between rai} and L-foot,
OSERRATED FLANGE NUT {3/8*): Use one per
L-foot to secure and bond rail to L-foot, Stainless
steel. Supptled with L fout

©MODULE ENDCLAMP: Provides baiid from Fail to
endclamp. Pre-assembled aluminum clamp available
in clear or dark finish. Supplied washer keeps clamp
and bolt upright for ease of assembly.

OMODULE MIDCLAMP: Pre-assembled clamp
provides module to module and modute to rail bond.
Stainless steel ctamp and T-bolt. Available in clear
oF dark finish.
©MICROINVERTER MOUNTING BOLT: Pre-assembled
bolt and nut attaches and bonds microinverter to
rail. Washer at base keeps bolt upright for ease of
assembly,

NOTE - POSITION {INDICATOR: T-belts have a slot in
the hardvare end corresponding to the direction of
the T-Head.



SOLAR MODULE EGMPATIBIUTY

 IRSTALLATION GUIDE

ESIZE f=.

: . ENDCLAMP :

: DSIZE K SiZE . 7 :

e . . ENDCLAMP : ENDCLAMP : . = :

B SIZE N = - : : : :
ENDCLAMP : : . . . . . Module Thickness «
' . . . . Module Thickness i‘;’;m:" iio'g’" .

. . 0 . . SN Lo L .

: .o Module Thickness . Mogule Thickness . A5mm to 47mm | "

: Module Thickness = 38mm to 40mm - F9mm to 41mm | +7%into 1.85in » .

Haodule Thickness I3mm e 36mm ° . £.50into 1.57in . 1.54in to 1.61in » . '
30mm to 3Zmm - 130161420+ . . . . :

1.18in te 1.26in . . : . . : '

EF SIZE
HIDCLAMP
2.5in Long T-bolt

DK SiZE
MIDCLAMP
2.251n Long T-bolt

BC SIZE
MIDCIAMP
2in Long T-bolt

et rarrrrrrar e e nnH
sk e e Ak be et et rrr ey =

I I LI I T T T T T T T T
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HOUNT

PLANNING YOUR SOLARMOUNT INSTALLATIONS

The installation can be [aid cut with rails parallel to the rafters or perpendicular
to the rafters. Note that SOLARMOUNT rails make excellent straight edges for
doing layouts.

Center the installation area over the structural members as much as possible.

leave encugh room to safely move around the array during installation.

Some building codes and fire codes require minimum clearances around such
installations, and the installer should check tocat building code requirements for
compliance.

The tength of the installation area is equat to:

+ the total width of the modules,

+  plus %" inch for each space between modules {for mid- clamp),
« plus approximately 3 inches (1% inches for each Endctamp)

SYSTEM LAYOUT

[KSTALLATION GUIDE

LAYING OUT L-FEET FOR TOP CLAMPS

L-feet, in conjunction with proper flashing equipment and techniques, can be
used for attachment through existing roofing material, such as asphalt shingles,
sheathing or sheet metal to the building structure.

Locate and mark the pesition of the -feet lag screw holes within the fnstallation
area as shown betow. Follow manufacturer module guide for rail spacing based
oh appropriate mounting lecations,

If multipte rows are to be installed adjacent to one another, it is not likely that
each row will be centered above the rafters. Adjust as needed, following the
guidelines below as closely as possibte.

Refer to Unirac Solarmount D&E Guide & U-Builder for allowable spans and
cantilevers.

RAILS MAY BE PLACED PARALLEL OR PERPENDICULAR TO RAFTERS
Sy pedk(Ridgel
L : )

LOW PROFILE
MODE

i1
HIGH PROFILE |+ 1.
MODE S

" ..Eave..
.. Eave

LAYOUT WiTH RAILS PERPENDICULAR TO RAFTERS (RECOMMENDED)
(' Pv [hang 'ZS‘XEL-mhx P

A S I H IR

Foatspa:sng{ 1 g
(- RaﬂSpan L" : -)

cor Y ,
Lower RoofFdge - - - S i
¥ :

¢ T

q- bt P
i ) H ° "~ ;xi?ruln'[nrumppfswhzlui .
s o o

1
v

T T T
Note: Mo'dules must be centered 'symnietricaily on thé rails {+/-2%, |
1 R WA U TN SRR S NI SR I N N I N




SOLAR
WMOBNT
SYSTEM LEVEL FIRE CLASSIFICATION

The system fire class rating requires installation in the manner specified in the SOLARMOUNT Installation Guide. S0LARMOUNT has been classified to the system
level fire portion of UL 1703, This UL 1703 classification has been incorporated into our UL 2703 product certification. SOLARMOUNT has achieved system level
performance for steep sloped roofs. System level fire performance is inherent in the SOLARMOUNT design, and no additional mitigation measures are required. The

fire classification rating is only valid on roof pitches greater than 2:12 (slopes # 2 inches per foot, or 9.5 degrees). There is no required minimum or maximum height
limitation above the roof deck to maintain the system fire rating for SOLARMOUNT. Module Types & Systemn Level Fire Ratings are listed below:

CODE COMPLIANGE NOTES

IRSTALLATION GUIBE

Razil Type Module Type System Level Fire Rating Rail Direction Module Mitigation
Orientation Required
Standard Rail Type 1,Type 2, Type 3 & Type 10 | Class A, Class B & Class C | East-West Landscape OR Portrait None Required
North-South Landscape OR Portrait MNone Required
Light Rail Type 1 & Type 2 Class A,Class B & Class € { East-West Landscape OR Portrait None Required
’| Nerth-South Landscape OR Portrait None Reguired

UL2703 CERTIFICATION MARKING LABEL
Unirac SOLARMOUNT is kisted to UL 2703. Marking Labels are shipped with the Midclamps. After the racking system is fully assembled, a single Marking Label should
be applied to the SOLARMOUNT rail at the edge of the amay. Note: The sticker label should be placed such that it is visibte, but not outward facing.

i e P i D g o e
e P e G e b

TP Y Kt T g ot betvhoroe
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SM LIGHT RAIL




ROOF PREPARATION: Layout and
install flashing at rafter locations

determined  per  Design  and

Engineering Guide.

AR

DRILL PILOT HOLES: Center the roof
attachment over the rafter and drill 2
pilot hole(s) for the lag bolt{s).

NOTE: Petermine tag bolt size and embedment
depth,

Guick Tip: Pre-drill the pilot hole through the flat
fiashing tag boll location for easier Installation

ROOF ATTACHMENT & L-FEET

FLAT FLASHING INSTALLATION: Insert
the Flat Flashing so the top part is
under the next row of shingles and the
hole lines up with the pitot hole.

IRSTRLLATION GUIBE

INSTALL LAG BOLYS & L-FOOT:

Insert the lag bolt through the L-Foot
in the order shown in the illustration,
Verify proper orientation before
tightening lag bolts.

See Unirac Flat Flashing Manual for
Additionat Details,

2 PIECE ALUMINUM STANDOFF WITH FLASHING & L-FOOT;
*  If necessary cut an opening in the roofing material over a rafter to accommodate the

flashing riser.

= Instalt the standoff, ensuring that both lag bolts are screwed into the rafter.

+ Insert the flashing under the shingle above and over the shaft of the standoff,
{No-Calk™ collar does not require sealing of the flashing and stzndoff shaft)

*  Add L-Foot to top with bolt that secures the EPDM washer to the top of the standoff,

See Standoffs & Flashings Installation Marual 907.2 for Additionat Details.

TOP MOUNT TILE HOOK & L-FOOT;

Remove or slide up the roof tiie, position the roof hook above the roof rafier

Place Tile Hook in the middle of the underlying interlocking tite's valley. Drill 3/16
inch pilot holes through the underlayment into the canter of the rafters. Securely
fasten each tile hook to the rafters with two 5/16” x 315" lag screws. Slide down or
re-insert the tile.

Attach L Foot to tile roof hook.

See Tile Hook Universal Mount Installation Manual for Additional Information.



SPLICE & THERMAL BREAK :

IHSTALEATION GUIBE 1 PAGE

SPLICE INSTALLATION {IF REQUIRED PER SYSTEM DESIGN)

If your installation uses SOLARMOUNT splice bars,attach the rails together before
mounting to the E-feet / footings. Use splice bars only with flush installations or
those that use low-profile tilt legs. A rail should always be supported by more
than one footing on both sides of the splice. There shoutd be 2 gap between rails,
up 1o 3716 at the splice connections. T-bolts should not be placed less than 2
distance of 1* from the end of the rail regardless of 2 splice.

TORQUE VALUE {See Note on PG. A)
Hex head socket size 5/16” - Do not exceed 10 fi-lbs. Do not use Anti-Seize.
Mazx length of spliced rail it 40 ft. An expansion joint is required > 40 fi.

EXPANSION JOINT USED AS THERMAL BREAK

Expansion jaints prevent buckling of rails due to thermal expansion. Splice bars
may be used for thermal expansion joints. To create a thermal expansion joint,
slide the splice bar into the footing slots of both rail lengths. Leave approxi-
mately 14" between the rail segments. Secure the splice bar with two screws on
one side only. Footings {such as L-feet or standoffs) should be secured normaily
on both sides of the splice. No PY module or mounting hardware component
should straddie the expansion joint. Modules must clearly end before the joint
with mounting hardware (top mount Endclamps) terminating on that rail, T-bolts
should not be placed less than a distance of 1" from the end of the rail regard-
less of a splice. The next set of modules would then start after the splice with
mounting hardware beginning on the next rail A thermal break is reguired every
40 feet of continuously connected rail. For additional concemns on thermal breaks
i your specific project, please consult a licensed structural engineer. Runs of
rait less than 40 feet in tength, with more than two pairs spliced together, are an
acceptable installation for the SOLARMOUNT systems.

Bonding connection for splice used as a thermal break. Option shown uses two
lisco lugs (Model No. GBL-4DET P/ GBL-4DBT - see product data sheet for mere
details} and solid copper wire.




¢

PLACE T-BOLT INTO RAIL & SECURE
BOLT: Insert 3/8" T-bolt into rail at
L-foot locations. Apply Anti-Seize to
bott. Rotate T-bolt into position,

ALIGN RAILS: Align one pair of rail
ends to the edge of the installation
area. The opposite pair of rail ends
will overhang installation area. Do not
Trim them off until the installation is
complete, If the rails are perpendicu-
{ar to the rafters, either end of the rails
can be aligned, but the first module
must be installed at the aligned end.

if the raits are parallel to the rafters,
the aligned end of the rails must face
the lower edge of the roof. Securely
tighten atl hardware after alignment
is complete.

Mount medules to the rails s soon as
possible. Large temperature changes
may bow the rails within a few hours if
module placement is delayed.

SECURE T-BOLT: Apply Anti-Seize to
bolt. Rotate T-bolt inte position.

Nate:

Allowable i-foot stot
tocations for SM
Standard & Light
Rail,

ATTACH RAIL TO L-FEET

[RSTALLATION GUIDE  PAGE

SM STANDARD RAIL: Use
either slot to connect
the L-foot to the rail to
obtain the desired height
and alignment when
using SM Standard rail,

b SM LIGHT RATL

SM LIGHT RAIL: For 2 lower profile array when using
SM Light rail, rotate the L-foot to orient the side with
only one (1} slot against the rail. Only use the slot
location closet to the rail to connect the lag bolt to
the flashing / roof on the side with two (2) slots.
NOTE: Use only the top slot to connect the L-foot to
the rail to obtain the desired height and alignment
when using SM Light rail.

ALIGN POSITION INDICATOR: Hand
tighten nut until rail alignment is
complete. Verify that position indicator
on bolt is vertical (perpendicular to
rail)

TORQUE VALUE (See Hote on PG. A)
3/8" nut to 30 ft-ibs




MICROINVERTER MOUNTING :

HSTALLATION GUBE

INSTALL MICROINVERTER MOUNT  INSTALL MICROINVERTER: Install  INSTALLMICROINVERTER: ALIGN POSITION INDICATOR: Verify
T-BOLT: Apply Anti-Seize and install  microinverter on to rail. Engage with that position indicator on bolt is
pre-assembled %" dia. bonding T-bolts  bolt. I?E.Qlif tw‘;‘g Eﬁflsb.ee [jfetsg P.G' A perpendicular to rail

inte top %" rail slot at microinverter nutio s W/RRt-Seize
tocations. Rotate bolts into position.




MICROINVERTER SYSTEM GROUNDING

ISTALLATIEH GUIDE

SM EQUIPMENT GROUNDING THROUGH ENPHASE MICROINVERTERS

The Enphase M215 and M250 microinverters have integrated grounding
capabilities built in. In this case, the DC circuit is isolated from the AC circuit, and
the AC equipment gmundmg eonductor (EGC) is built into the Enphase Engage
integrated grounding {IG} cabling.

in order to ground the SOLARMOUNT racking system through the Enphase
microinverter and Engage cable assembly, there must be a minimum of three
PV modules connected to the same trunk cable within a continttous row.
Continuous row is defined as a grouping of modules installed and bonded per
the reguirements of this installation guide sharing the same two rails. The
micreinverters are bonded to the SOLARMOUNT rait via the mounting hardware.
Complete equipment grounding is achieved through the Enphase Engage cabling
with integrated grounding {IG). No additional EGC grounding cables are required,
as all fault current is carried to ground throtgh the Engage cable.




SOLAR
HOUNT

ELECTRICAL GROUNDING W/
ENPHASE MICROINVERTER FOR

SPLICE & THERMAL BREAK

HESTALLATION GEIDE

Enphase Microinverter (Mi) Requirements
{Modei No. M215 & M250}

Enphase Micrainverter (Ml) Requirements
{Model No.M215 & M250)

Enphase Microinverter (Mi} Requirements
{Model No. M215 & M250)

3 Microinverters sharing sarme trunk cable & rails

3 or more Microinverters sharing same trunk cable & sails

Min. 3 Micreinverters on each side of thermal break

apme trunk cable & relis ool

i
: o

Min 3 mitrolvertarssharing | 1 . o
!
}
1

o)
Min. 3 mi

same trk oable & rzlls

T m;mwlum LAYaUT REQ].HPEMENTS

-7

e T A

P 2 R
Szmmmicmmmurxmnng T
sz tmk esble & reils ‘-

f
Mm.! m[mkmmzrs
on C‘Idi udlof_thmn!lbiruk

Lexs than 3 micralnverters ‘
oh ﬂch side ofﬁmmal hruk

K f__‘_..‘._..._i_lm.ls.tm.lr;s__.}

ACfEPTABLE

ELECTRICAL BONDING SPLICE

EXPANSION JOINT USED AS THERMAL BREAK W/
GROUNDING LUGS & COPPER JUMPER

EXPANSION JOINT USED AS THERMAL BREAK W/0
EL ECTRICAL BONDING CONNECTION

NOTE: THE ABOVE IMAGES ARE SAMPLE CONFIGURATIONS TO ILLUSTRATE THE REQUIREMENTS FOR SM SYSTEM GROUNDING THROUGH ENPHASE MICROINVERTERS DESCRIBED ON PAGE I-2



STANDARD SYSTEM GROUNDING :

INSTALLATICK GUIDE ; PAGE

ONLY ONE LUG PER ROW OF MODULES: / “

Only one lug per row of modules is required, =i ¥
- See Page F for additional lugs required for * !
,  expansion joints.

GROUNDING LUG MOUNTING DETAILS:

Details are provided for both the WEEB and Ilsco preducts. The WEEBLug has a
grounding symbo! located on the lug assembly. The fsco lug has a green colored
set crew for grounding indication purposes, Installation must be in accordance
with NFPA NEC 70, however the electrical designer of record should refer to the
latest revision of NEC for actual grounding conductor cable size.

Required if not using epproved integrated grounding microinveters

GROUND LUG BOLT SIZE DRILL SiZE
WEEBLug 1/4" N/A - Place ia Top SM Rail Slot
I1SCO-Lug #10-32 /32"

+« Torgue value depends on conductor size.
+ See product data sheet for torque value,

WEEBLUG @
Single Use Only

TERMINAL TORQUE,
Instatk Conductey and
tesque to the following:
6-14 AWG: 5fi-lbs

WEEBLUG CONDUCTOR - UNIRAC P/N 008002S:
Apply Anti Seize and insert a bolt in the aluminum rail and through the clearance
hole in the stainless steel flat washer. Place the stainiess steel flat washer on the bolt,
oriented so the dimples will contact the aluminum rail Place the lug portion on the
bolt and stainless steel flat washer, Install stzinless steel fiat washer, iock washer and
nut. Tighten the nut until the dimples are completely embedded inte the rzil and lug.
TORQUE VALUE 10 ft lbs_ ({See Hote on PG. A}

See product datz sheet for more details, Model No. WEEB-LUG-6.7

Star Washer is
Single Use Onl

TERMINAL TORQUE,
Install Conductor and
torgue to 1he following:
4-5 AWG: 3Fin-1bs

B AWG: 25 in-lbs

30-24 AWG: 20 in-fhs

ILSCO LAY-IN LUG CONDUCTOR - UNIRAC P/N 008009P: Alternate Grounding Lug
- Drilk, deburr hole and bolt thru both rail walls per table.

TGROUE VALUE 5 ft tbe. (See Note on PG, A)

See ILSCO product data sheet for more details, Model No. GRL-4DBT.

NOTE: {SOLATE COPPER FROM ALUMINUM CONTACT TO PREVENT CORROSION
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ENDCLANP, FIRST MU%QLE &TRIM

TALLATIBN GUILE

INSTALL MODULE ENDCLAMPS: The Endclamp is
supptied as an assemblywith a T-bolt, serrated flange
nut, and washer. The washer retains the clamp at the
top of the assembly. This will enable the clamp tc
rermain upright for module installation.

INSTALL FIRST MODULE: Install the first end module
onto rails. Engage module frame with Endclamps.
Verify that the position indicator & T-bolt shaft are
angled in the correct position.

TORQUE VALUE {See Note on PG. A} 1/4" nuts to 10
ft-lbs. w/Anti Seize

INSERT ENDCLAMP T-BOLT: Insert 1/4" T-bolt into
rail.

POSITION INDICATOR - SERRATED T-BOLT: Verify the
T-belt position indicator is perpendicular to the rail.

ROTATE ENDCLAMP T-BOLT: Rotate T-bolt into
position. Verify that the position indicator & T-bolt
shaft are angled in the correct position.

End clamps are positioned on rails prior to the first
end module and instalied after the last end module.

TRIM INSTALLATION INSTRUCTIONS

TRIM ENDCLAMPS: Install Endclamps on Trim in like
manner to module endetamps per install instructions
above.

TORQUE VALUE {See Note on PG, 1)
1/4" nuts to 10 ft-lbs w/ Anti Seize



INSTALL MIDCLAMPS: Midclamp is supplied as an
assembly with a T-bolt for module installation.
Clamp assemblies may be positioned in rail near
point of use prior to modute placement.

PGOSITION INDICATOR - SERRATED T-BOLT: Verify the
T-bolt position indicator is perpendicular to the rail.

BONDING MIDCLAMP & TRIM

INSERT MIDCLAMP T-BOLT: Apply Anti-Seize and
fnsert 1/4"F-balt into rail

TRIM INSTALLATION INSTRUCTIONS

TRIM MIDCLAMPS: Ensure Trim lip is in contact with
module face and verify alignment marks on T-bolts
are in proper position, tighten midclamp on Trim,
repeat at each gap between moduies,

TORQUE VALUE (See Note on PG, 1}
1/4" nuis te 10 fi-lbs w/ Anti Seize

[HSTALLATICR GUIDL

T = s im omm

ROTATE MIDCLAMP T-BOLT: Rotate bolt into position
and slide until bolt and clamp are against module
frame. Do not tighten nut until next module is in
position. Verify that the position indicator & T-bolt
shaft are angled in the correct position.




INSTALL REMAINING MID-CLAMPS:

Proceed with module installation.
Engage each module with previously
positioned Midclamp assemblies.

NOTE: Apply Anti-Seize to each Mid
Clamp prior to installation,

L
4

INSTALL ENDCLAMPS: Apply Anti-Seize
and install final Endclamps in same
manne; as first Endclamps. Slide
clamps against module.

TORQUE VALUE (See Note on PG, A)
1/4" nuts to 10 ft-lbs. w/Anti Selze

REMAINING MODULES & TRIM :

INSTALLATIGH GUILE

POSITION T-BOLT ALIGNMENT MARKS:
Verify that the pesition indicator(s}
& T-bolt shaft(s) are angled in the
cerrect position.

TORQUE VALUE (See Note on PG.A)
1/47 nuts to 10 fe-lbs, w/AN Seize

POSITION T-BOLT ALIGNMENT MARKS
& CUT RAIL: Verify that the position
indicator(s) & T-bolt shaft(s} are
angled in the correct position. Trim
off any excess rail, being careful not
to cut into the roof. Allow 4" between
the Endclamp and the end of the rail

FINISH MODULE INSTALLATION: Proceed with module instatlation. Engage each
madute with the previously positioned clamp assembly:

+ Install second module

+ Install remaining Midclamps & modules & position alignment marks

+ Install Endclamps & position alignment marks

«  {Qut rail to desired length

TRIM iNSTALI.ATIDN iNSTRUCT IONS

FINISH TRIM INSTAULATION, INSTALL
ENDCLAMP & CUT EXCESS RAlL:
Install final endclamp & Cut away
excess Trim at end of array or where
required for proper cantilevers. See
D&E Guide or U-Builder for allowable
cantilevars.

TORQUE VALUE (See Note on PG. 1)
174" nuts to 10 ft-ths w/ Anti Seize




BONDING MIDCLAMP ASSEMBLY

@
a
3

Stainless steel Midelamp points, 2 per module,
pierce module frame anodization to bond
module to module through clamp.

te stainless steel T-bolt

ENDCLAMP ASSEMBLY

Serrated flange nut bonds sluminum Endclamp

Serratag T-bolt head penetrates rall anodization

Semated flange nut bonds stainless steel clamp @ to bond T-bolt, nut, and Endclamp 10 grounded

to stainless steel T-bolt

Serrated T-bolt head penatrates rail snodization
to bond T-bak, nur, clamp, and medules to
grounded SM rait.

5M mil

Nete: End elamp does not bond te medule frame,

BONDING MICROINVERTER BOKDING RAIL
MOUNT SPLICEEAR
Option 1:
> Ground Through
e Enphase Trunk Cable
&
<
g
& BONDING MIDELAMP
.
1
1

b, Cption 2: Ground Lug w/
Bare Copper Wire

BONDING RAIL SPLICE BAR

Staintess sieel self diiliing screws difl{ and tap
inte spilce bar and rzll creating bong between
splice bar and each rait section

Aluminum splice bar spans across rall gap to
tredte rail to rail bond, Rait on at least ane side
of splice will be grounded.

Hote:  Splice bar apd bolted tonnection are

non-siructural. The splice bar function s rall
atignment and bonding.

BONDING MICROINVERTER MOUNT

e

Hex nut with captive lock washer bends metal
micreinverter flange to stalnless steel T-bolt
Serrated T-bolt head penetrates 1ait ancdlzation
%0 bond T-bolt,nut,ard L-foct to grounded SMirait
System greund including racking and mpdules may
e achieved through the trunk mble of appraved
mitroinverter systems. See page | for details

&
2

RAILTO L-FOOT w/BONDING T-BOLT

Serrated flange nut removes Lfoot anodiration
1e bond L-Foot to stainless steel T-balt

Serrated T-bolt head penetrates rait aoodization
to bond T-belt. nut, and 1-foot to grounded SM
rail

RACK SYSTEM GROUND

1]
2

WEEB washer dimples pierce anadized rall o
creats bond between ralt and lug

Solid copper wire cennected te lug is reuted to
previde finat system ground connection.

HOTE; lisce lug can also be used wien secured ko
the side of the r2it, See page I-3 for detalls



MEUNY

SULAL EBNDING CONNECTION GROUND PATHS

IS TRLLATION GUIBE

)
PAGE

TEMPORARY BONDING CONNECTION DURING ARRAY MAINTENANCE

When removing modules for replacement or system maintenance, any medule left in place that is secured
with a bonding Midclamp will be praperly grounded. If a module adjacent to the end module of a row is
removed or if any other maintenance condition leaves a module without a bonding mid clamp, a temporary
bonding connection must be instalted as shown

= Attach Ilsco SGB4 to wall of rail

»  Attach lisco SGB4 to module frame

» Install solid copper wire jumper to iisco lugs

ELECTRICAL CONSIDERATIONS

SOLARMOUNT js intended to be used with PV
modules that have a system voltage less than or
equal to 1000 VDC, For standard system grounding
a minimum  10AWG, 105°C copper grounding
conductor should be used to ground a 1000 VDC
system, according to the National Electric Code
{NEC}. It is the installer’s responsibility to check local
codes, which may vary. See below for interconnection
information.

INTERCONNECTION INFORMATION

There is no size limit on how many SOLARMOUNT
& PY modules can be mechanically interconnected
for any given configuration, provided that the
installation meets the requirements of applicable
building and fire codes.

GROUNDING NOTES

The installation must be conducted in accerdance
with the National Electric Code {NEC) and the
authority having jurisdiction. Please refer to these
resources in your location for required grounding (ug
quantities specific to your project.

The grounding / bonding components may overhang
parts of the array so care must be made when
walking around the array to avoid damage.

Conductor fastener torque values depend on
conductor size. See product data sheets for correct
torque values.




PREPARATION: At front edge of array,
ensure at least 3.25 inches of space
between modules and reof surface
and that modules are aligned to within
3/8% Plan for Trim length so that
Endclamps can be properly installed.

INSERT MIDCEAMPS:

Insert T-bolt
into slot and slide clamp (rotating
Trim) into position between modules
ang leave loose. Continue to work
down array, inserting Midclarmps and
positioning in gaps between maodules.

TRIM RETROFIT INSTALLATIUN

[RSTALLATION GUIDE

-

PAGE

15T MIDCLAMP: Position Trim in frant
of array. insert Midclamp into the Trim
slot, aligned with the gap between the
1st two modules at either end of array.

NOTE: Apply Anti-Seize to Each Mid-
Clamp prior to instaitation

FASTEN MIDCLAMPS: Return to each
inserted Midclamp. Ensuring Trim tip
is in contact with module face and
verifying alignment marks on T-bolts
are in proper pesition, tighten clamp.

TORQUE VALUE {See Note on PG. 1}
1/47 nurts to 10 ft-lbs w/ Anti Seize

MOUNT TRIM: Position Trim beneath
modules by stiding T-bolt into gap between
modules and tighten. Middamp should stay
in position and support Trim. Taghten snugly
enough so that Trim is held firmly in place.

TORQUE VALUE: Po not exceed
specified torque value (§0 ft-lbs)

ENDCLAMPS:

Install Endclamps per
previous Endclamp install instructions

TGRQUE VALUE {See Note on PG. 1)
1/4” nuis to 10 ft-Ibs w/ Anti Seize

CLEAR T-BOLT, SILOT: Rotate
unattached end of Trim out and away
from array so T-bolt slot (at next T-bolt
insertion point) is clear of modules.
This may require force to deflect the
Trim slightly, Deflect only enough to
insert T-bolt.

CUT EXCESS TRIM: Mark excess Trim
and cut at end of array or where
required for proper cantilevers.




Q3LONSY

h—ow.mmu_.mm

100V

vs3
'

MLl

EEBOZ QW "elinesionlg
1S 1eMBl 0LE

sy UBAGS

bt o b et

"6 "9 HIBNAMONALYA NOLLYHDA "L ECRE OH
G GHVLAHYIT 30 ZLYLS SHL 20 SMYV) SHL E3RIN YIZHM0NI
TYHOISSIA0M CRSHEON AT ¥ KY | LYHL ONY 31 A8 GINGHddY
B0 GTEYdTHd TN ELNTHANON F5FHL LYHL AKLYID AGZHIHI,

dsrdba54E93404

:Kg pauBignosog

Wawdnbe BT oS isedinn

Wy pouE fhumo oemg UGN
W3 pHoM ABisud sopeg o Suadosd an np Bumesp SEL

s

CETE-L6F (BRg)
S201Z W ‘eBpidig
Rang Wer 1895
" PHoM ABieud Jeog

Aepra) ABIAUY 5MOu0IN)

pHOpMABIBLIIRIOS

srjoy ooy

HOULYDOT AVHHY Ad 0350204

el ]

LNOAYT 13NV YV10S

¢ 0121

4

s

e Wil = i e 4 v

SALON WHOWCGOY OMY O3HMWA SNOIZD3S HOJ OHMVHD TWHNLINHLS OL ¥393¥ 'y

FAONS J00H OHOTY Juv (o) GINYYW SHOISNINW T

"CUZT WNHYA NOUYTIVISHI OYHIND HLW 3INYOHO0DY NI OITWISHI 38 TIM ¥ IHNORSYICS Tveinn -z

[(454zEZ = Y01 QvAQ 13Nvd) SET 'Ly ONIHOEM ONY () 8L *x (WL1'6T * (1) 059 :SNOISHIMIO)
STagn (NPCVSO0089Z-HSL BI0S YL E1] J0MTOM THHS MALSAS 3HL

TSAION

i

| PR

<

9

7\

65T

=t 1S~

e\

. JE@-0t

6-01




Q3LONSY

L O O m: Lor ez

vs3
i

AEYLE

£EBOZ QN "OlAeo0Ig
12 19BN OLE

Liay LaARIg

e pee aa et

SIN tejpag

L1023 MISHEBAGH 3LV NOLLYRIX3 'LIEez O
FSHINT iYLV 40 IV SHL 20 RMVISHI Y30HN M5HONT
TYHOISS 0% GISNIINT AT Y WY E LYHL Ok "3 A8 Q2A0YAIY
YO 3HYATHd SHTM ELNERTIOQ SSSHL AVHE AJ1HTD ATTYRHI

Q%bP41654€93304
e

JAq peubisnoog

R
o Geys w ‘wopsruBin TIVWERR M SRENG Lo
ol pracpmp a9 jou out U CPUCM Adueeg seps o (s
BES WA o) SOEM B (OUR POUCGD M3y Lo{buityn
Bup I plag ABsbul soiog 10 Lurdord 1 5 Buimorp ema

sy

EEZE-26F{RY8)
51012 OW 'eBppa
iBRLS U[BRT LB9E
971 ppow Adeus Jejog

ABp0] ADIALT 5 MOHOWID),

pllopABistizieog

oY PitEg

NY1d NOILYOOT INIWLIND3

HIYIAM

HIMS ID3HNODSID AL
”_ A1D3INNQJSIT DY YYI0S Nivr

ﬁ mﬁﬁz JOVHE INNIATY 0350404
313N ONUSIXT

TNYd TYOHLIINT GHUSIT

NOUNTIVISHI 30 3nIL 3HL 1y
HINMO 3NOH QHY MIYD NOUVTIVLSHI HUM Q3E3A 9 0L
NOIYDODT LO¥X3  'ZLYMIXOHdDY St Nvld NCILYDCT LN3#diNO3

ALON




mavamar

Q3ELON SY .
P _.cw.mm_u_.mm
%3

100S

MNBYLL

£EBGZ QW "slineNo0ig
IS 18l OLE

Ley UBABIS

-

2G5O YIRAINONFELYD HOLYHOC 1CTBE O
[FSHI'CHY LASYIN S0 JEVLS IHL JO SAY SHE HICHN HIZNOHA
TPHOIST 340U RSN AWT ¥ NV | AVHL ONY 2 A9 0340 DSy
HOOTAITed T SINTHNTI00 STRL LYRI ARLYS0 AGIYH)

THSPPA1654£0340d

:Aq pasubignaog
(i) o 90 & M3

0= 1n _¥/L epog

¢S NOILOZS TWHNLONYLS

(o)

VO N 0

1
N
11
Mz ?
i
v
i
It
-
- F
-
-
1 27
%m #
ey L - OW0R WB0VIH WY (B
90R J00Y
- b= B/ Bess
1S NGILOIS TvdHNLONYLS
St

“SINIWSHINDIY ALRAVS TVHIIAL Y WIOT TIYMOTION v
"HOLLYONZHINOD3Y
SHIHNLOYINHYI H3d GITIVESH 32 TIVHS SHALSAS ONMOVH ONY STaNYd MYI0S T
HdM §11 = 0335 CHWA HOISIO 3LWWHIIN «
. AHODALYD HSIH VO WHALYT  *
450 0E =0 'GYCIMONS QHNOHD  +
8. AHOD3LYD JuN504%3  »
T HIVRIIMI OYO1 ¥
“SINIHIVINDIY TY20T OV 15102 SON)Z00D NEXEID 00OM ‘31~ 35Y) 3003 DHIGVOT
49102 OH) 3000 TVILNIOISTE TYNOILYNYIIN S0 SLHIWIHNDIY HIM ATSH0D TIVHS HEOM TIY )

‘S3ION

L= 1= _¥/] isfo3g

€8 NOILDES TVHNLONYHLS

A=l

/9:85:5

uurdiabs A1 S0RG eapIRdEN
GO0 I CUD MR M uje  GorERael daane
‘ppos Abieua dops )0 vomsmuaed uepa Byl oM pnd
W 10 wous v ‘conuzuoBi TAUNAIR R SPING KIMAG
T PRTAIED #4 30U BONI W FUOM Adiu JOicg fo Wyauaq
HoR Q) Jo) PIEN bS EONI FRUIDMCY sy uoqouuciy
w D poy ABiu) Jopg o ApRdoxd myj B) Biyeosp Eny)
iy

EEZE-L6F {g08)
BA0LE QW e8Iy
184S VIEYY 1895
“O Pyop AB16U3 1S

Aepa) ABIRLT S MONDWGE

pHopABUIRI0G

TROH prauen

éhﬂbﬁ%
Euztwu:w_o.m.l/\

-

CHOMD d0L SSMNL CUNT 52 NI -
QNI 08 21 5/8 WX b -

(X 00 b ANAT (30¥dS}

Arwya 1 p o1 ney

C2Z2 Tk ROLYTDELSNT Jvaiin - Buycod
HIUR JONYOUGSDY M OITTVLSHE
IS INNOMNYI0S JYeitin
THYd Y105




QO3LON 8V

200S|— ==

¥s3
iy

AMNEYLL

EEBOZ AW “effineonig
15 19%BN OLE

16y UsABIS

Uy ea e ey

"LMOE 50 HIRHEAGHELLYA NOLL Y263 "1 ETBE T
ISHRON 'GNYLAUYIT 30 J1¥L5 SHL 30 BMYESH), Y308 HI3ENE
TVHOIRST40HA AISHINTAWKTY WY E 1YHL OKY 'S4 A9 03A0KY
HO O35S TUM S1NRN200 353HL IYHL A21510 AT3HTH |

“'askyd41654893404

:Aq paubignoog

Jusudinka ABiavg Jows eNsadie
Dyl Jo wET pUn RO M UM UCEIBOUDD Y jdESKe
‘oM. ABIUT Jojos Jo olENLIG WA Bl [NOLjR "jiod
W moux e woqoruoERe BIUKHRNE GIp SEERC RGO
of pHoRM o0 jou HOUs Y CpUom MBaeul socs o peueg
BOB W41 o) paxh 49 [9NF Pauzua UesY . Uopoulious
Wi ou puck KB doios 1o Akdoad sy W Buleosp By

i)

ec2e~26Y (pus)
S20LZ QW 'ebpiya
iBang weK [Bag
077 Pllop, ABisug sejog

ARpa| AlFUY S DI

plHOpAD St IRIOG

(L)

KA R

PS NOILLOES vdNLOoNYLS

i
JHL-6l _

-£-.8

WL 0 305 HIOF|ND DD 4T © 53U WTI0D 92 (2)

{dil) 00 4T © WU OXT

"SINIWIHNOIY ALTAVS TVEIGIS ONY THI0T TV METI0F %
“NOILYUNSWHODTE
SHIUNLIVINKYA Bild VSN 36 TIYHS SHIIESAS SNIMIVH ONY SISHVA HYI0S  E
HAW SLL = O33dE QMM NDISID ALYINIEWY
Al AHOSILYD HSIY GYO 1 TVHIEVT  +
45d 07 = B "OVOT MORS QHNOHD  »
. AOOILYD FHNS0AXT ¢
Y HRIVIGILHS avol T
"SINIWIHANDIH TWI01 OV (5102 SONIZ00D NOISTE ASOM '[Th-2 3D5V) 3009 DHIaval
(5102 D) 2000 TYUNAKSIY THONUNMNYILKE 30 SLNINIYINDIY HLIM K100 TIHS ¥E0M TV ¢

‘SHLON

B SIN 008

GHOHD <01 SSML CARGD
m@s.*uamuo:&m./

GHOMD GOL SSNuL OIW .52 M e
@6a7EE 1108 91 575 WX e -

C'4ZZ WIIN HOUNTIVASN Srdinn
HUM IONWGHOODY N Q3TIVISM
v IKNOAKEYI0S OYHINN




QILONSY

m O O wz £10z-834-22

vss

B LL

£EROZ AW 'efireyooIg
IS 104N OLE

LIBY UBABIS

Aty o bt Pt

I 'S0 TEHAON LV HOLLY A ' 1682 "ON
SEHION 'ONYTARYAY 20 ALYLS SHE S0 S3YISHLE=20N YIS
THOISSI0U] QISHIHTAVIEIY Y | LYHL OHY 30 Al 02A0HdY
HO OV SHIN SINIHNI00 3E3HL LYHL A1H3D AETHIR |

a5ty 1654€93404

:Aq paubignoog

wadinba ABieug JOES eMIdEEER)
L L L T Tptes et fevet
‘Pliog ABsuy Jojes o uemEwad umpl sy jokim ped
Wi s apyu U ‘wenotolis kjusda
0] PUEC{IEE 8] (OU ROUT 3) ‘Phay A
AN By 6] POYN SY SUY PIEDUDY LRI LORCULDA]
aup cI puow 4B JopS to Ausdaid w4 Buwoig by
ety

ceze-6r (geg)
SL0LZ O eBpima
jeeng e 1898
071 Puop ABisuz rejog

ARDOL ATHAUT S MO0

plopABIDtITIR|I0G

oK foIuRn

“IVH 30 NOUD3S HOY3 40 ond

QIUBATTUNYD 3HL LY (XY 1) SHIOVES 1004 . ROADK 40 %GZ NMUM 032v1d 38 TIVHS 1004 1 W ¢

bmbm 2R/ wiees

NYId ONILOO 13NV HVTO0S

/0 % 40 WNAXYN ¥ LY 030¥dS 38 TIVHS 433 % 2
L TANNYN HOYTIVISNI DYAINA HM 3DNYONODZY NY G3TIVISH 38 TWHS vd INNCHYYIOS Ovemn 'L

|11

= g = ay——

o sl

e

pade onsa ocdued

(] e e fote e mhd

fade mas sded

ot et

Nt oimigrs i o g i | o .

o

= S =

—

-

ll

= mp——

e s

(dA} 70 91 & YILVE 01X
('ddL} T IH00N ¥YioS

{*d&1) ¥ [er20 #25 4004 7 ,EXT

i I B

e ot ], i wied

oot nts fombt ek e { Pl

pod s b et ol

('dir) 20 91 & ¥ILwY DL

(elt) 90 4T © Y3LVY BX2

‘S3L0ON




QILONSV

410z-83422

100V

3

B LL

£E80Z QW 'a(freyoig
1S 13UEN OLE

Iy UIARNG

oy (b bty 400

"LA0L "D WERITAADHZ LW KOLLYELAG "ICERE 0N
SN ONY A 30 3EV1S 3 30 20T 3L WEKINN HATHONT
TYROISS 30k QIENINT ANV Y| LWHL GHY ‘T AG QINDUILY
WO OFHVITHS THAM SINIINDOA SEFHLL IVHE AZLESD AHTE |

“yusiudinba 48

orag wanoscan
uo3 - Hazie

WOT W1 IO, DIA 30 LOUS RAUDWEY VLRI LRMDGNINA
oL S pUom Abuau oS o fudad syt g Susbp sy

R

cezev26r (988)
62012 aw "abpia
9adg UEW 1595
"0 pHom ABisug sejog

arp Mg e

T

PUOAM AR 20T

TaI0N [0ravay

HOLLYDIOT AVHEY Ad Q3S0L0Md

. A= Pl

"S3L0N TYNOLIOTY GNv 03¥Ev SNOILD3S %04 ONMYHG TYdflondls Ol dime ‘v
"3dO75 400Y ONOTV 34v (o) GINYWK SHOISNING ‘T
“EULTE VANV NOLIVITYLSHI OVAINR HLW FONVGHODDY M OITVISNT 30 TUM ‘v LNNOMEYIOS DvdiNn "2

{(484Z6T = Q0T QvIC TINwg) ST1 Oty SNiHOM Anv [(0) BE°E X (MLLEE X (1) L0°S9 SNOISNIMIO]
STINGOW (MSOVSOI00BZ-NSL ¥v10s wNIEL (L] 30NT0M TIVHS MISAS KL °L

TION

0=, 1= g/t io3g

1N0AVT 13ANYD UVI0S

i . B . Gl

£-0F

o
&
g o
__h-
WIWA N SELHINNEZY S01-HINATY s b w.mww.::
Nm~- oy oo 008
83 _\
3
1
0 N e
M [ zF:5008

S8 !

s}




D'069 HGEH JIH Gujsn 30 Alzechus DM = (131RIRE 14 SEUIE j0 #){62 152 1hustxa
0430 ) Szis anm

_.. *35M dH¥ ST
m ¥ HUIM SRV 9°6 40 951 HY HAIM STINAOY ¥4 31VLIID0Y ATIVHINID 3u¥ NOLINGNOD HMYDE '2'TE
LIRS 3504 dHY 0T " ) Gr SOLNPUOD ADONIHA o_._asa:u"m
¥ HLIM SJHY ¥'9 40 357 HY KL STIROOH ¥C4 318¥.04330Y ATIVHINID 3UY YOLONINGD DMVEE T'ET -
# ma Delk 40 JUNLYYIIHEL HOOOLRO T HAHLAHAL IO 01 4 Gl 1o
THL DHISN LINANOS LHOTIKAS ZINNOH 400¥ NI SHOLINGNOD SHIANYVI-LHILNND 6 HYHL 531 ¥O: 'E1 RS epnpoo) Supunaig wIwdnbaly
JrETT (Y2 'SONINAS MTvd Jo ZY L3 01 2-HAHLIHIHL 0 9 S A o 32puu0nti Sy [a
"XINZOH4] "S5 FHL HEDalb 0IFINF LON OO STUNLVYIMIL HDISZC HOOOIND SIVLNIWYARS AVHNSY 21 TR T TGS 3Y 01 Al
P ‘SUIKIAS0H HOLLYHI4G ORY SAOHLIH DNIYIM ¥OJ TYRYH HOLYTIVISHI <t TS ST
SWT OL Y343 'TISN 2 IYHOLLAO ST HMOHS HOLLITNHOD S.Ll AHY HAISAS ONTMOLINOY SHS ‘it ¥H 1IAU] O EEC T
33N HLIA K1dWOD TIVHS NOILIZHHOD-¥ILNT 3015 QO 01 W3 NL2-HAHLIHMN DT# IRHXII 30 09 K68 U SUBIL |
13304 *J3N W34 5¥ QIANNOUD 39 TIVHS SLEYY TYIIH DHIAYYYD LHIYYNI-NOH a3506XT 6 A AT OIS ‘Yo UDEITIL 61
"HOLIMS 30V1-FTBISTA STHINDIY ALTILLR FHL J1 QIVINDIY ST NMGHS LIZHNOISIO IV '8
RUNNLH0240 “J3H ¥3d S¥ G3LY04ANS AELYNDSAY 38 TIVHS SLINOHGD Z-350 01 4| AL o1 mued| ¢
"AYMTIVY ¥O SLIAAHOD GINCHILY N1 GITVASNE 38 TIVHS 2350 14303 .m«:mwuxmmzww wﬂc L
“40YQ JOYLTOA GRY VI LNANOD "ISYILINI v, H; 3 . H a
Bl _m_ 0ILYY-A0 30 TIWHS ALIDYHY SYOLIN0HOD "J3N OL IINVAEDIOY HI UIZIS 39 TIVHS SUOLINCHOD '3 VN TS SALOH J4ALAIZIS BUIM OLLATHIST ol
310N 351MEIHLA
m SSTIHN ‘3405 'AD0P SHLLVY NOLLYIISHI TAVH TIYHS ONY 435N 39 THYHS SEOLSNGHO) B34d0D 'S WYHSVIO INIT 334HL MUY TINGFHOS LINAHOD/4IM
' "UAHILIMS YOIOHY 035N T8 TIVHS SYOLINANOD
| [ ZALLIS04) 0IHOMOBS-NIE “WNIWYIL 20 HILHIANT THL DL AVESY THL WOAd NINOUR-HI NV
Q35NN 38 TIVHS SHOLINANOT (FALLYDIN) GIONNCYD 'CIANNOUD NIIALLYOIN 39 TIVHS STINACH ‘¥
"3 HLIM AMKO0D TIYHS ONY LHAHGINGE
FHL GHNOKY JD¥4S ONDMOM TYIISAH ALVNDIQY DNITIACY OITIVLSHI 38 TIYHS LNIHdINEA '
"G2LOH ISTMIINLO SSTINN '0ILSTI 1N 39 TIVHS QISO LHINAINGS ‘£
"CILON ASTAMYIHLO S5IIMN "MIN 39 1IHS 0ISO LNIHEIMD3 1
)
g2
TS
m t=)
F4
in
I
Bl
Iz} cngin =
ig] Erits]

w
z [ | ¥
H
H
L|E I . \.\C
” T oo @ | i
-] a’ Padte
® |z \, _
2
|8 o
5 -
a - . n‘/. @
m o< TR SV AN, _
o W m SDVLI0A DY I¥NIHDY LG | oletg AT HOUITOUY {
aQ
ul._.“ e —mma vas L] : @
m o L muzﬂ_.(d L1 ﬁ“ﬂmﬂ“—ﬁ_’
= z1 T LN4K RIVE IC HHTR ooy 0
o T TIIR0 NN G HWIRYE
5 W10 HIMOZ HNRIXYE ™ e
a 3OV L10A 90 WHIXYI ~J
%, 3G0H B3 ZIHILE ..!./_ —_
3 EE=IE /w
a th DDOT S02IOA $AS WMUIKRTY .
V5E'E {251 Wanng AN Lot mmmA Vo £ SO E
XK 1555) obelan WApID batg) P st
v ren
T -
n L TE [ E S ETErT | ) .
A, 057 oM o wuﬂou htu 'SvANY ‘voar
BO"S0000BZ-WSL Jaquiny j9po STINGAK BT 40 DHIYLS T
LiLETN
sads gnpoly @
¥ AYHYY WAlaW I ¥ AvddY
Anun

L

WS Ukl 1895

5201 Ok
"0 GIHOM ADU3NZ dV0S

25 Lor1GE
R 26§57

~
L4

0w

5 o105

DEOpAN






