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Hillsborough Township School District Energy, Power, and Technology

COURSE OVERVIEW

In energy and Power Technology, students engage in practical experiences with various systems
that produce energy and power. The disassembly, study, and reassembly of an internal
combustion engine provide students with a foundation to examine other forms of energy
production. Electricity and electronics are studied as sources of power generation and control
systems. Alternative sources of energy (solar, wind, and hydroelectric) are also explored in this
course. Throughout the semester, students work independently and in groups to learn course
concepts through a series of hands-on problem solving experiences.



;pafonsap
10 poJBaId
oq A319us UR)
*SUID)SAS
[eo109[° pue Aousronge
[2ITURYHIW UO STIBUM
yiom pue zomod Kouotoljyy 2je[nofe)
‘A310U0 djeINOLR) g1omodasioy
-odwexa ur pue M3 Ut
. -$351N0S AS10Ud oy 1“8 O} Iomod usamioq
o u s3do0uoo pue S[qEMOTRI-TOU mwuono pue ‘ramod digsuoneral
sossaood Surkdde PUB 9[qRMOUSI oM Jo s3daouod o StIEUM
pue Surdojoaop SSTOSI(] oy A[dde 03 sj003
£q oousadwod ! jusuromseswt A[ddy {Se[nuuoy
[eOTUY09) [3POIN sptom pue Jomod [EonEWOyIEW W
arotive juspms o1 digsuonejar *9ouaeAinba Sursn ‘eamp e
Jo Suruonsanb ’ o:w pue nemony] oY} U22MIdq 0
"OLreud0s otoads YIRS S IOBISSHAST pue 1omodasioy sdiysuonyejax
UALS € U $3010 L oy Juesardal
paouerequn Aq BRIl 1 3 i .
1o paroe 106[q0 e SJUQUIUSISSE fouoroyq e UOISISAUOD noA op Moy I9]SOUUSS
JO uonow oy} PIM pue 1591 K1oes Iomodosioy e oU) USALD oy SuLmp
$3010J padUR[Rq £q Jo uoyjdwo) emorry e (1omod syum re
-au0) 10 SurueawW | wo psioe 13(qo e Jo [ngssaoong &m . -syrun ajeudordde pue ‘AS10us | Inoy3nory
adeys saotoyd | uonowr 9y aredwo)) Sursn zomod SIOM UIIMIIQ pamalAal
piom ogroads 7A8TS oLIqTL mEGOR] @ pue zomodasioy “IoYI0UR JUO diysuoneax pue
Moy dzAeue pue UNM UOTIBN[RAD TR Qle[NoO[Ed | YA PIJR[ol QIR SULIS) oy} 5qLIDSSp | ‘poreIdajul
‘sgujuesul JALEIN3Y "A319U9 [RIRR | pougisse 107} PmMod e | <aum pue ‘soouelsip | QaMp |y "ouop Surdq 10k op MOH | ‘peonponur
B2 ERUSIonnes 0131 3UIIAAUOD Sunojdwos oM e ‘SSPUI USAID) | ST YIOM YOIgM Je Sjel “possTOSIP
‘Teotuy3) Joisesgdind . JuopmS A3euy . ) o& st hoBo.m *K310U9 jAS10Us | ‘po '
Sururura)p oY) 10j A310U9 . ; 6 pappaquIy
Surpnpour 9x93 | rejos axmdes 03 pasn onof e "1omod pue Iom JO UOTJRULIOJSUR] Jo sadky omy
® Ul posn ore A3y} se | S2150[ouyoa] JuaLnd juspms 910 o ‘A810U0 15R1U0D pue SuLsjsuen Yy oIe JeUM Syoom 81
soseryd pue splom |  urejdxs pue jspoy JO UOTIBAIOSQO |  :SULI) SUIMO[[OF pue SuIjop 03 9[qe | Y} SIHOM fI0Mm Op
ordioyuy $Z1-6 HY 70°8TS oyoes], o ouya | 2q [[Im3uspmis oYL | o031 AIfIqe 3y S1 A31ouy | (ASoussieypm | sAepy 01 [ un
A I3]SIUWIS
[9A9] pAepuBlS
Adeaayrrg ssuipuestapuny suonsang) SN JO #
5107 UOWWO)) I1dD SODOIN JUDWISSISSY SIS juuo) Sunmpuy [enuassy Supeq nan

A3ojouyoa] pue ‘Iomod ‘AS1oug 10181 [ooyos drgsumo], y3no1oqs(iH




"uonEIou

Surrsoum3us ur
sIaquInu SurIalus 10y
I0je[Nofed Y3 AZITN[)

“IoYjouR =
0] ULIOJ U0 WOX P
=
ssao01d uGisap soxygaId 1§ 11oAIOD U m
: x13a1d oy ST JeyM c.
o1 ut s3daouod pue . . g
sassa001d Buif[dde Saluonas|s oSO} W
pue Surdofoaap uonelou SuLIUIZUd juonejou 52
£q 20u912dwos Jo aSmueape TS m
JeoIuy22] [9POIN ‘swojqoid uoAI3 313 2qLIDSdJ u1 passaidxa a
I'rotive 01 UOISISATOD Joquunu ® ST MOY] =
. juapms xygaxd Ajddy “soxyyo1d ]
s1ayo "OLIRUS0S Og10ads 10 Sutuonsanb IS 10] S[OqUIAS {AIBIaN| =
; qm\m“w Mﬂomwwmw SMMM M« Mnmwmhm Ioyoea], my e o asn Apradoxd IYTULIS W
- o wn
Sunum ysiqnd pue w0 pajoe 10(qo e oo e pue 2ZIuF0o3y pue Sureowsus 19]SQUISS <
sonpoid 0} Gewu] JO uoyou 3 LM [oaeas OEN.mwNE 0ol e [[e 10} pIepuels N WSEU m..
o Burpnjout s2010] paoueeq Aq 30 uoneduwod omeN e ‘uonejou SuLIUISUS ‘sarousjeanba oy} Se WRAISAS syun e -
“ASo[ouyda} | uo pajoe 1alqo we Jo [nIsssoong o1nN s pue S[NUIIS [esusumu | owour 9y paydope | noysnoryy =
3s(1'9°Z1-6 LSHM | uonow oy) aredwo)) : Ul SI2qUUNU SJLIM ur $50197 Jo Ajyuenb uoymNSUI 1By M POMITAI s
ca8TE oLqnl MW ° 9} 29NpaI 01 pasn aIe pue Wv.
"o3e) sIoqine )M UOLIBN[RAD o e -sjuowroinseswt | soxyald [ so[dnjnur | juro)sAs [S o Ul | ‘pIjeiIoul 2
a1 soyoeordde -A310U5 [BOLID[0 pouSisse 1oyoea] B30 e JO WASAS [eWID3p WLXo] 0} SJIun 9seq USA3S | ‘paomponul
oﬁw@aaaoo an wEto\%om Sunorduroo ey . IS 3 JO a8pa[mowy| | [OQUIAS §)1 10 SMSBOW 3} aIe JeYM ‘passnosip
e ety spmg eR] . arensuowa(] Jo yiun & sapasard ‘poppequig
piIng 0} I5pIo oy 10J ASI0Ud
w so1doy 10 sowayy | Iefos smydes o) pasn Bd e 181} S[OQUIS pue {SualsAs
Te[IuIIS SSOIPPE SIX3] | SAI30[0Uyd) JALND juapmys X o *SIUN PIALISP pue soureu aAey ‘soxtjerd JUSUIINSEIW Syoom Q]
10w 10 oM} MOy |  urejdxo puB [9POW] JO UOIIBAISSQO | :SULIS) SUIMO][0] SITun [ejuaurepuUny SLIOUI B SB UMOU] UOUWIIOD
azAreuy “6'71-6 HI TO8TS Ioyoes] oy AuIJa(] | UIMISQ JTRIUAIOPI osfe ‘soxjord |§ | omy oy ameIeys | SAepZ 01 [ nun
EYNIRE] [ @ EERELUEE
:[9A9] pliepuels
et SSUIpUEISIAPUN} suopsang) 2 JO #
310D UOWWO)) IGDISODAN T = o) SuLmpuy [BUISS Sudeg nun

ASoouyoa] pue ‘omod ‘ASI1ouy

1oWsi(] 100408 digsumo] y3no1oqs|IIH




Rl -soryredoxd
ssaooxd memuw IFSEIRE *S10JR[NSUL
oy ur sydaouod pue Jnsugew pUR ‘SI0J0NPUODIWIIS
pue sassaooxd uo 103fo1q ‘SI0JONPUOD SULIA) I} Juole
Sui4[dde . jsenuod pue areduwo)) 3y} Jo snoponu
pue Surdojassp sadreyD Jo Sy ojur jreJ
£q 9ouajodwod METT 1 SSNASI *AI191109[9 uo109[° Suniglo
BOTUYJ9} [9pO Surpue)siopun ue 3,use0p A
I Nﬁwﬂ .O.MW.M.\M .Eoﬁﬂﬁﬂoamﬁom o %oaﬁuomg qMm
vqm il SII 91®)S PUE [[9US {sIole[nsul pue =
‘SIOYI0 | OLreusds oyroads jusapmIs SI03pU0D Qoud[eA A} AJUSpP] ‘S101ONPUOITUIIS P
M 91eIOqR[[09 USAIS © UL S9910] Jo Suruonsaonb JOloiHuIEXSIeALS) ‘$10J01pUOD wv
pUe 19BI2JUI 0) pUB paoue[equn Aq Ioyoea] . ‘S[9A9] AGIoUD u2amIaq e
Sunum ystqnd | o pajoe 199(qo e sajorped Y[} UT 90UQ)SIX? IO SOOURIaJJIP ﬂ
pue sonpoid | Jo uonow sy} YHm JURIUOD SITIEQES SIseq oy} pue woje oy aIe JRUM ]
03 youIsyuy $9010] padoue[eq pue ASojouruLiay Jio) moys pue oY) WM S[RAJ] =
ays Sutpnpow | Aq uo paor 109(qo | M SIUSWIUSISSE FiDeHB[SIeAts A3I0Ud SNOLIBA 1)) -wioje Jaddoo “10)SaUIS m
‘A3o10uyo9] 95 ue JO uonjow pue syoafoid 4O 2IMPUDS | 11100 pue areduio) a1} JO SUOXI[d 67 | oYl SuLmp w.
‘9'71-6 LSHM oy aredwo) Jo uonsdwod ot Spensnyi a1 Jo Juowaoed syum [[e
TaYTS [nysseoong -sojorued srwojeqns oY) oquOSa | Imoy3noxy
*a3e} sioyine SOIEMSON e BIA SWOJR JO PpomalInal
a1 seyoeoidde | -ASIous [ROLHIJ[O oLqnI 10)00pUOY @ | dnoyew oy 9qUIOSI {ANOLIIJ[R pue
o aredwod 01 11 SUNIGAU0D [IIM UOLBN[BAD [i_ys Surpuejsiopun | ‘pajerdejur
01 10 93pamowy] Josssodmd | pouSisse 1oyoed) SOUSEA -punodwod “(JuoLmod) uoym Juepodun | ‘pasnpoxnur
piing 03 Iap1o ul a1 Joj A310U0 Sunjerdwos punodwo) e B pUR o[NOJ[OW ® SUOI}93[9 JO MO} UOIIIJ[O SOUS[BA |  “pIsSNISIP
sordoy 10 sawa) Iejos axmdes 03 opmys JUSUWIR[H e | uoomisq AeNUSISI A7) UI 9[01 JUROIITUSIS o st Aypy | ‘peppaquuy
Je[TOUIS SSAIPpER | Posn saI30[ouyds) uoyy e © 9ART JUSUII[D
$JX9] 210U IO JuoLINd Juopnys IONEN e ‘sorpadord oTwiole | UR JO 2INIONI)S JTWOR -sordurexs SyPoM g
om] Moy dzAeuy | urejdxs pue [9poN JO UONEAISSQO | :SULIS) SUIMO[[O] | YIlm PIIRIJOSSE SULIS) 231 JO [[9YS 3sou om] 9A13
‘6 C1-6 HY TO8TS Iayoea], ay1 augad UOUIUIOD SUIJo(] | 19JNO oY} UO SUONIS[F | PuB Jopew auydd | SAep Z 01 | € yun
AT 1I)SIUAS
{[9A9] paepuel§
eowmw_“___.__wou 14D SODOIN JuSWSSISSY SIS Juaju0) &Mﬂﬂwﬂ " m_“w_u.wﬂw ﬂmw_,w«ﬂ #1 yup

ASojouyoa] pue ‘Iamod ‘ASIoug

1usi(T [00y0s digsumo ] gSnoIogsyIH




‘PlIom
[B9I 93 Ul S3NSSI
pue swapqoid
QA0S 0] SANIATIOR
Sureoudus

10J swyjIo3[e
pue ‘siomsue
‘sj[nsai spraoid

“JIMOIIO OLIII[3

“MeT s WO

*SIoY)0 pue SouaIds moy JuapMmS ) -90UR)ISISAI 103JJ® Je) {posn sweIgep e

; sannuenb : -

1M 91eI0qe[[0d |  Jo Sulpuejsiopun Jo Swuonsanb [2OL09] o SI010BJ 1) 9qLIdsa( pue S[OqUIAS =

PUE JORIOIUI 0} pUR ue dojora(g Joyoeaj, mmsom& - ONBUIDTYDS m

Sunum ystiqnd 1@ oTIve pU ‘K1aeq "PAINSEAUI S ore Aym e

pue oonpoxd JUSIUOD ‘ST ‘Sonm JUSLIND MOY QLIS £

03 awIolu] *K191008 pue ASojouruiol ﬁéon@mo. 1q {Po1BMIRD =1

A o) Surpnjour | WSpOuI W SWAJOS | M SJUSWUFISSE JUIPIS SAID) doip 2oue)sIsal . =

A3orouya as(} -wsfqoxd joedun pue syoafoxd a8ej0A ® oquIDSOT pue quoLm) 19)S9WAS e
'9"Z1-6 LSHM SonEwaYIeW 3o uong[dwoo | . q oS0 93ej[oA ST MOY | oy Sulmp
PUER 20USI9S [nJss900Ng *MO[J TONI2[0 syum Je
*o3[e} sIoyIne A0y ayensn|[l SoUENpUOY @ I0] P3paaU SUOTIPUOD ;a8eioA | motSnony
a1 sayoeordde pue ‘spafoxd ouqnl OUESISTY o oY) oquISag 2INSBOWI 0] PIsI St POMIIAI
o sredwod ougisse 0} JIM UOLBN]RAD SopeuRpPs e JUSWINLSUI 8 ue
01 10 MW@&BQQ mnowz_ﬂw onsieal vmmw_mmm.bnwmou SHILD -a3e)[0A puR -ANoL9d w nvﬁﬁwwﬁ:
PItng 01 1opIo U dojaaap 03 Sunejdwod Pmod e aoudIsyIp [enuajod JO JUSUIaAOW {quIo[nod | ‘peanponul
so1doy 10 sawIoy) | SaUI[Iqe pue S[[IS JuapMIS S0UeIsISoy e | jsenuod pue aredwo) pue sjuauodurod B pUB UONIS[S | ‘PassnosIp
Te[IwWIs SSaIppe Burajos-wojqod juampy e OIUOI}09[ SNOLIBA ue yo a81eyo | ‘poppaquuy

S1X9] 9IOUI 1O [eoHERWAYIEU juapmIs LY a1 (o N -a81eyd | Jo uonejussaidal oyl o) uPaMIRq
0M] MOY ZA[RUY | PUR dLNUSLOS 3] JO UOIRAISSqQO | :SULID) SUImo[[0] pUE JIOM JO SULID] MOYS S[OqUIAS pue Q0USIAYIP SyeoMm 81
‘6'C1-6 HY v (@0TI'v6 Joyaes], o sulyag ur 95e)[0A AUYR( | SWRISEIP ORWAYS sysieym | skepgorg ynun
3AT)II[ 13)SIUIS
:[9A9] plepuelS
AdeIayg SSuIpuE}IsIapu) suonsang SYPM JO #
2107 UOWWO)) 1dO SDDIIN JUDWISSISSY SIS junuo) SuLpuy [enuassg Supeg nun

A3o1ouyoa] pue ‘Tomod ‘AS1ouyg

1S [00ydS diysumo], Y3noIogs[itH




‘sariayyeq JO 9ZIS
ay} Jo ‘salianeq
Jo 1aqumu
QYY) USALS USYM
89y JO JUnoure
ay} JO ‘punos Jo
oumjoA ay3 31|
® Jo ssomysLq
A1) ULITJUOD ‘sonnuenb "SHNOIID SILIAS
pue 101pa1] umowyun w spoys pue uado
1'aces QJR[NO[eD | US9MISq JRNUSINIII(
pue sjuauoduiod
‘sjusoFueLre 12qe] “s)[ne} SUTULISP
JINOINO JUAISLIIP SIUAPTYS 3ARY pue SIN2ID L
M MO[J JUSLIND PUR JINOIO SALIOS SOLIOS J00YS[qNOIL m.
ot 1o1paxd pue ® Jo ureigeip @
's1oyj0 | oredwos o} s1030Wx JUET (IS J1JBUIOYDS *90U219J01 M
M 9JBIOGR[[0D pue sauR)eq Jo Sumuonsanb e 9leNs[[] | PUE ‘UOWWOD ‘PUNOIT {Sunooysarqnon A
PUR 10BI9JUT 0} PUR | FUIAJOAUI SINOILD Ioyoea], suna) oy sxeduwro)) ULIS) 3} 2qQLIISIP =
Sumum ysiqnd ordus aspy -syuauodwod noA p[nom Moy e
pue sonpoid 1aezTs JULIUOD pue s[oquiAs *SUOTBIOU JO AJoLIBA 3
01 “JouIaIu] pue ASo[ouruLIo) JLIRWSYIS e Susn Lurejod {INOIID SILISS
oy Surpnpour -o8ueyd | yIm sJuoWUZISSE Ajiuspr 98ejjoA suruLIARQg B JO SOISLISIOBIRYD *I0)SOUIIS
‘A3o1ouyoa) 3s() 9[qeAISsqoO pue syoafoxd Jamy) o) oI JBYA | O SuLmp
‘9°Z1-6 LSHM sonpoxd Jo uonsrdwos “JINOII0 SAUBS | 'sanuEnb UMow{Un syun fe
01 Juouoduiod [nyssadong ' OJul 9310W | OUIULISISP O] SHNOID JUNOIIO SALIOS | Inoy3noay;
"o¥e) sioyne [eo1n92[2 03 syuouoduiod SoLIaS AZATRUY ® Ul PUNOj 90Ue)SISal POMBIAD]
oy sayoeoidde IOYJ0 2UO 1S9 suqnI Ajdde pue €101 ST MOY] pue
oy aredwoo Je pue ‘(saueneq UM UONBN[BAD | JINOID [RILYIS[D -Jomod pue quorms ‘pare1dayur
01 10 93pajmony] 10) A1ep1Rq pausSisse 1oyoea] orduurs e pjing “03e1]0A “0our]SISal {SIYS1] Sunps SaLIes | ‘pIdNpOIUL
PIIng 0} I0pIO Ul B ‘SOMIM Sapnjoul Sunordwos juouodwod ur ugowr Aouopuadap | PaIssSnoSIp
so1do} J0 soweY et dooj paso[d juspms ‘SIOISISOI | PUE JINOIID 10 SA[0S *K)1oLn99[9 10J jusuodwod | ‘psppaquiy
Te[tums SsaIppe e Supedwos 0} uoONpPONU[ ed pue “19[jonuod S0P JEUM
SJX9] 210U JO £q ymoxd Juspms plidediiel ‘peo[ ‘02IMOos syoom g1
0M] MOy dzK[eay | o1nase ue Jredoy JO UOIBAIDSqO *SIINOIID SALIAS P2199UU09-SALIAS o8ejjoA & saxnbai {HNOIID SILISS
‘6°C1-6 HY 1avcs Ioyoea] 0) UoIONpONU] ® 10] SO[nJ AUl 91wl | 1moard oje[dwod v © SOIMIISUOD J1BUYA\ | SABD 01T S puan
2AIIJ[ Y 191SIUWIS
:[9A97] plepuels
AJRINI'T SSuIpue)sIIpu ) SHPM JO #
2107 TOWWO)) IdD SODOfIN JUDWSSISSY SIS juajuo) Suunpuy suONSINQ [BHUISSH wEuM.m nuf)

A3o[ouyoo ], pue ‘Iomod ‘A31ouyg

1oLIsI( [00ydS diysumo], Y3noIoqs[iiH




BulpuelsIapun
sIqy

Jo suoneosydde
[enusjod pue
199[qo umoIy © Jo
SUOTJOUI [RUOIIBI0X
puE [eUOIIR[SURL)

o areduio) “WoISAS 10
cHTITS a[o1yeA uonepodsuen u
e ajerado =
"UOTIRIS[300E 0} POpoaU SWIAISAS ]
Funnsax “3urpue)sispun ypoddns jo sadAy =
ayy pue 309[qo pUR JUSJUOD | 29U} 2qLIOSSP pue IsI'] =
‘SIOYI0 ue uo Sunoe juopnIs JIUn 92I0JULSX wv.
M SJRIOQE[[0D | 99I0] 9Y) UsamIdq Jo Sutwonsanb | 0} AQY Ue p[Ing | "9ouepm3 pue [ONU0D =
pUe 10BI9IUI 0} pUR diysuoriefax Ioyoea], U20M19q 21RTUDINII nu
Sunum ystjqnd 911 9qQLIOSIP "SOALIP I119I3[d {IUISIIP <3
pue sonpoid pUR 2InSesN JUSIUOD PUR ‘SIALID “SWIRISAS UONSNqUIOD [BUIAXS =3
0 “owIayu] yacres pue AS0[0WIULIS) | OINEIPAY ‘SOALIP | [EJIUYDe) J1Seq XIS S} pUE [BUIUL 312 MOH *19)SIUIIS 8
ay) Surpnpout M sjuauIISIsse [edtmeydsw | welsAs uonepodsuen o1y Jurmp M
‘A3ojouydal as() | sonyeA painseswl pue spasfoid :suoISSImISuRLn USAIS ' UI AJIIUSPI Jueuodun syum [[e s
'9'Z1-6 LSHM pue pajenofe Jo uonajdwos | AZ1ous SUIMO[0] wojsAs uoneptodsuen | ynoysnoxy =5
U39MIaq ISIXS KBl [nysseoong oy AJiusp] ‘poddng B JO JJomourely PaMmalaal B
*a3[e} sIoyIne 1B} SQOURISIJIP pue ‘uoisuadsng a ST Aym pue “
ay sayoeoidde I10J JUnoooe uqn ‘[eoLn092 ‘@ouepIny *JUSUIUOIIAUS ‘paresdaqul
ot aredwod pue ‘uonjowr M UOTJEN[BAS ‘[eotutoyo | ‘uorsindoid ‘sjonuo) oeredss e onnbal (SWRIsAs | ‘peonponul
0} 10 a5pomony ur 309[qo ue Jo pausisse 12yoed) ‘[eorueyOoW “QIMonIg SWIISAS | 2WOS PUB ‘UOHN[OS [eOTUYD9) Q[OTYSA |  PISSHOSIP
pling 0} IapIo ul UOIJBIg[909L pue Sunardwos ‘uonsnNquIod [Boruy22] 943 Jo [es130[ouyda) | 0] 9Je[al WIOP3AY JO | ‘pappaquiy
so1doj 10 soway) ‘poads oBeroAe juopmg ewoim | yoeo me[dxs Ayaug JU2I3JJIP $92139p,, SO0P MOH]
JIe[iwls SSaIppe ‘paads pamseaur PUR [RUIS)XD A[reruowepuny syoom
S$1X9) 210Ul IO pUE paje[nofeds JUETE :SUOISIOATOD “W9IsAS e sey yodsuen {Jooue 0} ULIO)
oM} MO 9ZA[euy a1 aredwo)) J0 UOIBAISQO | ASIoUd SUIMO[[O) | [BOTUYIS1 SPIYSA B AQ | JO PO YoBS “BaS 300 UIOJJ PILISAUOD syoom
‘6C1-6 HY 1'aC1ITS Iayoea], oY) SSNOSL(] | JUBQWI SIJBYM QULS(] | ‘punots ‘me ‘pue’ A3Ioua ST MOH yog 9 Jmun)
9AI)IIH 13)S3UWAS
[9A97] paepuel§
Eom.mwmwou 14D SDDOIN JUIWISSISSY SHIPES Jusyuo) mmnwﬂ._.ﬂwmm__: suonsanQ) [enuassy ﬁmw_\_,w«ﬂ #1 amn

A3orouyoa] pue ‘Iomod ‘A3Iouyg

1usI(] [00y9S diyswao], YBnoIogsiTH




01

ssoooid uSisap EMWMW o
oy ut sydeouod foyes
pue sassaooxd SUNOEN  ®
SuiArdde foreg (00 @
pue Surdojaaap -5
£q aouajeduiod P! W
[e91UY03} [9POIN T &
ANNOTART: R A "VHSO J0 &
VHSO  ® | yonoun oy urerdxg <
"SIoU10 | "oLreuads oyioads JuopTyS So[330D e 5
M JJBIOQR[[00 |  USAIS B UI S9010F Jo Suruonsonb B o ‘souIZus [[eWs YIm =
PUE 10BIOI 0] pUR paoueiequn £q Iogoea] | ClqEWWE[] e | FuIjIom UI POAJOAUL ..Qou
Sunm ysiqnd | wo pajoe 199fqo ue JUOA[OS o | sySLI QU Surzrwmur {PO103S g
pue oonpoid | JO UOTIOW 9 YIM JUSIU0D SpIezef] e | 10J SPOYIOW QLIS aq skemye surjosed =3
01 Jourou] $9010J padue[eq pue ASojouruiio) | :SULa) SuIMO[[0) PINOYS 2IoUyM lﬂ._
oy Surpnpour | £q uo pajoe 100[Qo | YIM SJUSWUSISSE syrourgaq | Apedoid sjooy Suisn “I3]SOWSS =
‘K3o10un29] s UE JO Uonjow pue spaford pue Sururejurew ¢samy doys | oy SuLmp em
‘9°Z1-6 LSHM oy aredwo) Jo uonedwod ‘suorje[n3al Jo souepodu JO 9sTes uournuod sjun [[e e
a8TS [nysseoong pue so[nl oy urejdxg 1SOW () ST YA | InoysSnosyp w
“one] s10yIne VHSO ssnosi(l POMAIALI -3
oy sayoeordde | -ASI0US [@IINIJ[ JLIqNX -doys aw3ua {Poz11032182 pue =
oy aredwoo 01 1 SUIoAUOd )is UOTJEN[BAD *SUOTIBOIJISSB[O [reus e ur SunpIom sioysm3unxa | ‘poreIdann
01 10 93pa[mowy Jo sasodmd paugisse 19Yoed) a1y 1s1'] A POJBIDOSSE oIJ oIk MOH | ‘pednponul
ping 031 Iopio ur oy 10] ASI0U9 Funopdwos SIoSuep [RI2A9S ISI] “JUOWIUOIIAUD ‘passnasIp
so1do} 10 soway) Iejos axmdes 01 JuopIg -doys suruo Surjrom JAmlur yjueaard | ‘pappaquuy
Ie[ruils SSOIppe | Pasn sa13o[ouyoa) [TeuIs Y3 uIyIm “Juenodun [JSS900MS & 9ARY 0} SuLreom pIoAe
S1X9) 210U IO JuoLINd uapms sompasoid PNV ERY 0] [ejuSwWEpUny noA pinoys Jeym syoom g1
om) MoY[ 9zA[euy | urejdxs pue [SpojN Jo uorjeAIssqo Koyes | doys paziueSio-flom st doys somSus | ‘sourgus [[ews punore
‘6°71-6 HY 708TS Iayoea], ajensuowa( | ‘uedpd e Aym urerdxg | [[euds oy Ul A19JeS Sunpiom uoym | sAepz—1 Lnun
A} 19)SUG
:[9A97] plepue)g
5 .SM.M.”““__._..—SU 14D SOJIJfN JUQWISSISSY SIS juuo) munw_.._.__.”ﬂw”.%_.b suonsan() [enuassy QMMWMM B pun

AS0[0uyod ] pue ‘1omo ] ‘AB1auy

1osiq [00yos drysumo, yBno1oqsH




I

$s2501d u3ISap

*90UrIaf0}

‘papaau se
oy ut spdoouod 5001 OGO S 2IMJoBJNURHI
pue sassaso1d ugim ore spred
S1I0N00S
SurA(dde Snes ourSus J1 SUTULIAIIP
pue Suido[oasp sud el 0] Pasn SJUSWMISUI
Aq 9ousjeduios U[COOSIRL o Sumseaur Jo -
[2o1UY23) [9pON yound sad A3 [eI0A9S QWIBN =
rToTIY6 R e =
S e (Sased g
‘SIOO | "OLIRUDdS o1jIoads JuSpMmIS sduBosipy o 1SOUI UI Pasn Youaim =
UM 31BIOQR[[0D UQAIS & Ul $9210] Jo Sutuonsanb [ouaip, e ‘sanbruyoa) anbio} oy ST AUM =
PUR 15BI9JUI 0} PUER pooue[equn Aq I9yJed ], sad&y Suumseow S
Sunum ysiqnd | wo pajoe 193[qo ue IOPUWONIN e UOUIWOD 9} JO {[eaouIal -
pue aonpoid | Jo UOTIOW o) YIim JUSIUOD yousim [BIDASS 2]RNSUOTIS(] Surmp Snjd o m
0 9owIomu] $3210] paduUR[Rq pue ASojouruLoy onbio] e SurSeurep ploAe asn oq
o) Smpnpoul | Aq o pape 198(qo | UM sjusUIUSISSe | SULIR} SUIMOI[0] -A[ngyared 0] 9q P[NOM YIUIIM =)
‘ASorouyo3] as) ue JO uonouw pue syafoxd ayr auy_g paInseatl 9 SNl Jo pury yeym ‘3njd “19]SoUIaS m..
‘9°Z1-6 LSHM oy} aredwo) Jo uonsyduros sjuouodwos surgus yreds e oaowpr 0], | oyl Suump =
7a8TS [nysseoong *I0JoUIOIOTUI [[BUWIS 18U} SUOSRI Syum e m
*aye} sloyjne pIepuels oY} SZLIBUIUNS (AIqe[teA. J0u | Inoy3noly =4
oy seypeoldde | "ASIoud [RILNOS[D oLIq ® 9JRIqI[ED a1 SIOYIO JI HOS3I POMIIADI “
oy eredwioo 01 11 SUTISAUO0D )M UOTJEN[BAD pue pea1 *Apradoid sjooy 1se[ B SB A[UO0 p3asn pue
01 10 23pa[mouy] Jo sesodmnd pauSisse 19Yoea) 0} Aem Jodoxd pURY UOWWIO) 3S(] aq p[noys youam | ‘psjersoru
PIIng 03 I5pI0 Ul oy} 10 ASIOUd Sunordwos | o sensuowWJ ‘suSisap 3o0aloid JO pur Yoty | “padnponut
so1dog 10 sowey) Ieyos axmdes 0} JuapNIS *SouUI3uo ses [[ews IoY10 puUR SOUITUd ‘possnosip
JTe[Twis SSaIppe | pasn sa130[0uyoa) quowrdinbs | SUISIAISS UAYM PAsT [Tews uo parjdde J1emo | ‘pappaquuyg
S1X9] 910U 1O JUSLIND JUSpMyS pue sfoo} doys | 9q PINOYS SJUSWINYSUI |  PUB PAJRNSUOUWIP 9V} UO paxoq pue
0Mm1 Moy 3ZA[euy | urejdxe pue [9poN JO UONRAISSqO Jo asn 1adoixd Suumseow pue s[oo} |  9q [[im Juowdmbo pus auo uo uado st
‘6'C1-6 HY CI8TS 1oyoeo], | oy srensuowd | Anpenb Aym urerdxg PUE S[O0], | YOUIIM JO PULY JeUyAN oM | gnun
AN JIISOWIS
:[9A97] pPIBpUE)S
os\ﬂouﬂumw_.ou 14D SOODIN JUIUISSISSY SIS Jusju0) mmnwﬂ__.ﬂw.wm:: suopsanQ) [enuassy ﬁmw_,w«ﬂ #1

A3ojouyoa] pue ‘1omo( ‘ABI1auyg

101351 [00ydS dIysumo, Y3noIoqsiiH




4!

Surjoo) e
¥oolg e
pesH e
10pIngEe) e
sso001d uSisap poI -3j01s Yord JO *30URIS[0) =
=
ot ut sydoouod Sumpoouuoy) e ssodind oy urejdxs S, 2INjoBjNUBW e
pue sassaooid ’ e pue suonjerado urpim are syred M.
SwArdde DD di S e aurSuo 9[04s axoxs ouISuo J1 SUTULISIOP A
pue SurdooAsp moj aqrIosag 0] pash sjudWNISUL =
; sAemAay e =
£q aousjedurod Suumsesw Jo @»
[9YMAL] : s
[eo1uy2?] [9PON aurduo sad£) TRI0ASS SUIRN =
A Snjdyredg o £
ZIToTIY6 se3 [[ews e p[mqa1 e
uonsnquioy - e pue umopyealg (,S9s8D o
‘SIoyI0 | -OLRULDS oIj1oads SpIYS BpuA) e 1SOUL UI Posn Youaim M
M 918I0qR[[0d USAIS € UI $9010) Jo Suruonsonb | SHEW Swuny e ‘yred onbio) a1 st Aym M._
pUE 19RINUI 0] pue pooue[RqUN AQ BElin2h g SIA[BA  © [oed JO uonouny g
Sunum ﬁ:ﬁ& uo pajoe 109{qo ue yeyswe) e aY) 9qLIOSSP Jfeaouralx =,
pue sonpoid | JO UOROW SY) YNm JUNUOD Jgeysyuer) e pue auIgus [jeuls Surmp 3npd a1 m
0] “JowIau] $9010] pPadoue[eq pue £Sojouruia} :SULI9) SUIMO[[0] e Jo sjusuodurod Sureurep proAe asn ..m.l
oy Surpnpour | Aq Uo pajoe 199[qo | yIm sjuourugIsse ay) aujegd a1seq 91} AJIIUSP] 0} 94 P[NOM [IUIIM 5]
‘K3ojouydal as() ue Jo uonour pue sjooford Jo pury yeym ‘3njd e
‘9'71-6 LSHM oy axedwo) Jo uoneydwod -augus sed -ou3us [[ews Jjreds 8 9AOUWIAI O], - 19)SOIAS o
TaAYTS [nJsse0ong | [[ews SUI[quIasseal oY UI pIzIwoje oy 3uLmp =
*93e} sloyIne pue SurquIessesIp s aurjosesd {Plqe[TeAR J0U syum Jle m
oy seyoeoldde -A310U9 TROLII[D oLIqII £q yua1u0d Aym ure[dxg aIe SI9TJO JI H0SAI moysnoIy =
o oredwod 01 1 SUIIPAUOD M UOHRN[BAD Jo o3pomouy] 1Se[ B Sk A[UO pasn PAMOIAAI m
0] 10 a3pamowy Jo sasodmd pausdisse Jayoesy 90IOJUIY *SOUISUD [[eWS I0Y ‘SoUIF U [[BUIS 2q pINoYs Youaim pue
plIng 03 19pI0 Ul o 1oy A310U0 Funerdwos [oNJ JUSIDIJo UR )1 | ISOUI JOJ uonelrado JO pury yorym | ‘parerssrur
$o51do} 10 sowaY} Iejos atmdeo o) JuopmS 91045 odjoms | 9yeul Jey) surjosed Jo Iopio oy 2Ie ‘peonponul
Iefruiis SSQIppe | Pasn sa130[0uyda} oJ 9Y) sSNosi(] | Jo sauifenb oy 3sIT | IsTRYXS pue ‘romod JAClI passnasIp
§1X23 2I0W 10 JuALIND JuapMIs ‘uorssarduwod 91} UO paxoq pue | ‘pappaquiy
om] moy 9zAeuy | urejdxe pue [9poN JO UOTIBAISSGO -uonetodo surdus -uonerado sudud “oeut 191940 pus auo uo uado si
'6'C1-6 HY O8TS Iayoes], o[duurs ssnasi(q orduurs wreydxyg jons IOy Y], | YoUaIm JO pury IByM SHPam 9-G 6 M
AN 19)SAUTIS
:[9A9] piepuel§
Briang sSuipuglsiapuy) SPMIo#
2107 UOWMWO)) 1dD SOOIICN JUDWSSISSY SIS Juuo) Suumpuy suosan() [eUISSH Supeg yun

A3o[ouydd] pue ‘lomod “A31oug

1sL [00YydS dIysumo], Y3noIoqsitH




el

ss2001d uzIsap
sy u spdoouod
pue sassaooid
SuArdde

pue Surdojaasp
Kq 9ouaroduwod
[ed1UY23) [SPON
rroeryve

=
e
=
=
=
S
"SISYIO | -OLRUSDS d1Ioads juspms -
UM 21RIOQR[[0D UaAIS © UL $9010] Jo Sumuonsanb W
pUe oIl 0] pue psouefequn Aq Ioyoea], ped 1
Sunum ysiqnd | uo payoe 193(qo ue [oeo Jo uorouny g
pue oonpoid | Jo uonouw 9yl YIm JUSIUOD oY} 2qLIOSIp pue ®
0] ‘Jowrou] $9210] paoue[eq pue AZojouruLiay souryoew o[duns wl
oy Surpnpow | £q uo pape 10afqo | YIM sjuSWUTISSE J0 syueuodwod 4]
‘A3ojouyoa) 35 e JOo uorjow pue spoafoxd a158q 94} AJNUAP] =
‘9°Z1-6 LSHM oy aredwio) Jo uonyeodwod *10]SSUISS =
TA8TS [1yss909ng ‘souryorW "3010] pue peo| ay) SuLmp e
*oy[e} sIoyIne opduris sesn JeY) | UIMISQ SOUSISPIP Sy qe m
oy sayoeordde | -ASIous [BOLROS[D oLIqnI jonpoad e uSisa(g ay aurge(d moySnoxy <3
ap eredwod 0} 11 SUII9AU0D UM UOTBN[BAD {S19A9] Jo sadKy POMOIADI =
0} 10 33pa[mony Jo sasodmd pausSisse 19yed) 19lqo ‘paziun JUSISYJIP oY) 3T JeYM pue a
PIng 03 I9pIO Ul oy 10} AS10UD Sunerdwos ue 0y porjdde aIe K31} MO pue ‘parrISaun
so1doy Jo sawey) Iejos axmded 03 Juepms $9010,] JB[NI[R)D souryoew ofdwrs (AS10ug | ‘pednponut
Ie[IWIS SSAIPPe | Pasn sa130[0uyd9)} JUSISQYJIP 93 IST'] [eo1UBYOQW ST JBUAY | ‘PISSNOSIP
S1X9) 2I0W 1O JUILIND juapuIs ‘10l[q0 S[BLIOJRUL UO $3310,] ‘pappaquig
om] moy azAeuy | wejdxo pue [SpoN JO UONeAIRSqO | e dAouI 0} AS1ouy | -uorjerado suryoew KS10U7 [BOTURYIIN souryoew ordums
'6°C1-6 HY DTS Ioyoea] [eoTURYOSW 9S() ordums urejdxgy souryoew ojdwig | JURISMIP oY) 2IR JBYAM | SYOOM {-¢ | O MU
AANIII[ 1SS
:[9A97] pAepueRl§
T so0orn. | uowssesy — wowwoy | RO | ey reguossa | Tgeiaae F | e

ASo[ougod] pue ‘Iomod ‘ASiouy

1181 [0049S dIYsumo, 43noIoqs|[iH




14!

ssado1d uSisap

oy ur sydeouod
pue sossaoo1d
JuiArdde
pue Surdojaaap
£q 9ousjedwod
[eoruyda) [SPON
rrocaive
‘SO0 | -oLreuass oyroads JuspmIs
[IIM 91BIO0QE[[09 UQAIS B UI $9210J Jo Suruonsanb =
pUR J0BIAUI 0] pue padue[equn Aq Ioyoea L, =
Sunum ysijqnd | uo paoe 193(qo ue o]
pue 2onpoid | Jo HOROW I} YisM JUUO g
031 9owou] $3210] padsuejeq pue ASojouruLie} “
o Surpnpow | £q o peypoe 109[qo | (IM sjUSWUFISSE M
‘A3ojouydal as) ue JO Uorouwt pue syosfoxd *19)SOUIdS v
'9°Z1-6 LSHM ayy aredwo) Jo uonadwoo oy SuLmp
Ta8TS [nyssaoong {pasn A310uo ST MOY syun Je
-a3e) s1oIne jnoy3nony
oy seyoeoadde | -AZ1oud [BOILOS[O JLIqnI (A3Ious PAMOTAI
oy aredwiod 01 31 SUILIDAUOD YIM UONBN[BAD JL1I[30IPAY JO pue
0] 10 93pa[momy Jo sasodmd pousisse 19Yoea) uSisop J0jeIoUan) suoneordde are jeyp | ‘pareiSoiwm
pling 03 19pIo Ul ay} 10] ASIOUS Sumordwos - K11011399]9 2ZI[IN ‘padnponul
so1dog 1o saway) Iejos a1mded 0} 1mopIs pue ajeIousd ugIssp [eoLndeq (A3I0U0 puIM JO | ‘PasSTOSIP
Ie[IWIs SSAIPpe | Pasn sal30[ouyda} 01391A3p ® | 9pE[q PUR JUIQIN], £31ouyg | suoneorjdde ore jeypy | ‘pappaqug
SIX9] I0W 10 JULLIND WUOpPTS | 9SIAJD PUR SIINOS OLIOS[P0IPAH
om1 Moy ozAeuy | uredxs pue [SpOoN JO UOTIBAISSQO | ABISUS SALJRUIdYE suoneorjdde A310Uqg PUIM\ {,A31au9 Ie[0S JO
‘6°C1-6 HY 7O8TS Ioyoea] 3y} JO 2U0 193[9S J1eI[0A0I0U] AS10uy rejog | suoneordde are yeypm | sYsOM € | TTMUN
JAIII 19)SIUIS
:[9A9] plepuel§
= hcwﬂwu.mwoo 14D SDOOIN JUQWSSISSY SIS juuo) mwawﬂg__mwﬂ%ub SUOISINQ) [BIIUISST ﬁmw.\_,u?«.ﬂ & nupy

A3ojouyoa] pue ‘1omod ‘AZ1sug

1Lsiq [00Yos digsumo L, Y3no10qs[TH




¢l

ssaooxd uBIsap
oy w s3doouod
pue sossaso1d

‘papaau se
ufjdde S[001 190
pue Surdojoasp $00}
£q aouojadwod SuOpON m
[e2IUY233 [SPO sionoy e =
[ARNOYAR A juspws uoxy =
Jo Sutuonsanb g -
. . ULIop[oS =
SIOY)O OLIRUQDS o1J192ds Ioyoes], : =
UJIM JRIOQR[[0D |  USAIS € UI S90I0] sunpomn e =
PUE 10BIONI 0] PUe paosueequn Aq 1597, K197eS S[ooL JIo[nl ' azImn ®
Sunum ysiqnd | wo pajoe 193[qo ue omod e PUR Peal 0] SABM M._
pue oonpoid | Jo uonowr 9y YIm JUSIUOD Supueg o Jodoid ot axe 1eYM 2
0] “}ouIaU] S9010] pasue[eq pue £SojouruLioy uqug e s199foxd )
o Surpnpour | £q uo pepe 109qo | YIim SHUSWUTISSE SMES e | j[quIasse 0] S[eLIdjew *1913930) PaURISE] “101SOWI9S m
‘A3or0ouy03] 3sN) ue Jo uonow pue sya9loxd SA[l] e UOUIWOD I3Y)0 aq ueo s[eLsjew skem | Y3 Julmp Y
‘9°Z1-6 LSHM oy aredwo) Jo uonadwos SIoWueH e pue poom Jurs) Kuew ayy urejdxg spun [[e u
TA8TS [nyssaoong | ISWLIS) SULMO[[O) moysnoIyy =
-a®) sloyme oy suod ‘sfer1ojewl ssaooxd *S[ELIaJRW PUB POOM PIMIIAAI b
oy sayoeoidde | -AS1oud [O1O3[D ouqnl 0] sAem ajensSuUOWd( ssac01d 03 S[00} JO pue %
ot sredwod 0] i1 SUMSAUOD 1M UOTIRN[BAD *Io[TU B peal sodA) [eoAss oweN | ‘pajeiSorur 5
I I s
0} 10 a3pa[mowy Jo sasodmd pauSisse 197ded)] 01 Aem 1odoid *Apaedoid sj001 ‘paonponuy
piing o1 Ispi10 Ut oy} 10] A3I10U9 Sunspdwios | oyU} o1RHSUOWS( pueY UOWIIOD dS[) 'S[00] |  PoOsSSNISIp
s51d0) 10 sowa Iejos axmdes 0} JuapNIS -sugisop | puey ojerodo Ajrodoid | ‘pappaquig
JIe[TWis SSAIPpe | Pasn Sar30[ouydd) -juawdinba pasn | 300foid uo perpdde 01 MOT] 2JeSUOWS(]
SIX3] 910U IO JuaLIMd JuopTyS pue sjooy doys | 2q pP[NOYs syuSWNYSUI pue pajensuouIdp syeom 81
om] Moy azA[euy | urejdxa pue [Spoj Jo uoneAIdsqo Jo asn 1odoxd Suumsesw pue sjoo} | aq [fim juowdmbo | js[elorew ssao001d 03
‘6 C1-6 HY TO8TS Ioyoes] | oy oyensuown | Auenb Aym urejdxy pue s[ooL Pasn axe s[00} XYM JYoom | ZI nun
2A1)I9[7 13)SoUIdS
:[9AT piepuRlS
ohoWMwuhwou 14D SO0DIN JUOWISSISSY SIS Jusjuo) muaww___ww_.wm Y| suonsond renuassy ﬂmwwuﬂ #1 jup

ASo[ouyoa ] pue ‘1omo( ‘A3ieuyg

wLsIg [00Yd§ dIYsumo], Y3N010gs[iTH




