*BIG-UO-U0ID]D) ‘PDOY UOSHIDL “'PIT ‘0D puv XMy ‘Y AqQ paiulid puv
6’ Wopuo ‘uoiSuippvd ‘o|pq VPO ‘LS “pIT Ssaid 4v4q 1d04S paivwvdppuy Aq paysiignd

'$81¥ uolduipavd

UM ‘NOGNOT (14s) ‘133¥1S aIvid €T-61

‘uozedjdde uo 3sij 13|dwor *A43uno) ay3 uj syooq
OlpeJ UBdIIBWY pue USilig JO UOIIIDAS 3ISAUY BYI dABY SAA

doysydopy 4noj . QAlQ dluowdey . J43ud0) Asend
*JU0)—IAAIAY [T Y3 SundaAuo) . s|IpoR JO [043U0)
olpey . J9)9 UEINPu| UOAYSUBI] Y . SIIPY T

10} PAYIPOW  EbIl,, - 40jesdudn |eudig dAjep IFulg ‘P6 °8ersod ‘sgp ‘339U 's| 93eisod ‘P9 'STr ‘upa yigy
! -ued ‘3 ‘A Ag -°suonejjejsuj oipey ‘op3ea Aejay olpey uediuswy 3y £Ag
‘Pp 98eisod "jooqpuel SsJandjewy oipey ayj
°P9 *SE UP3 PUZ , ‘PIJOAA SS[RIIAA ,, 'P6 2881SO4 °S9E ‘upa ‘AaJ pug
Aq pajidwoy ‘ejeq oAjEA olpey 'sewoy] 'y ‘H Ag_ ‘L °JoA ‘sdoye|
‘P6 =[19sOQ 9AjeA jo ulisag pue Kiodayyl
odeisod ‘sgg ‘smasely 'y Ag °dn3 's| a8e3isod
=eid pue Aiosy] :3upiAsag oipey 'sgz ‘sjeudis jedoy 9yl °| °IOA
‘p9 23e3s04 ‘uoiedlUNWIWOD 3ui jo ooqpueH
*sg] ‘uonips pug 3uppPod i ‘AA ‘P9 a3eisod °p9 'sg] |iau
Ag ‘3uswdinb3 3uiAeday uoisiAdja ] -ie) ‘1 Ag ‘se3nep uied3g adue)sisoy
‘pP6 28easod ‘pg °8eisod ‘P9 °sg
°SQS °UP3 °A3J4 puz ‘3PN ‘S 'O 4g 3sdnymold ‘H N Ag  sasyrjdwy
*(s103easusn Suiuuedsg) seseg swij ‘P9 38e1s0d
‘Pg 23e3sod °p9 °sfe ‘uojuay ‘N ‘Y 'Sy uossaydold 1 °AA 4q peaip3
Ag °ss|didulig suonesiunwiwod’fe | *sa2suidugy oipey 10} BB DUIIIJY
‘p6 33easoy ‘py @8ei1s0d P9 "s9
*P9 °S§§ °YdsinaQ 'S Ag ‘saoAId0y Held ] "AA Ag ‘wea3oipey pue
uoisiAdje] jo uldisog pue Kaoayy JOSIA3[9 ] 3|ING-2WOH °XNn7 Qg ¥YyL

L
[ s N
0J X009 NY3AOW JHL
‘6M ‘NOANO1 ‘3|qe|ieA. Jou sad1puj ‘pred 3sod
uo3duippeyd €/ ‘spaed 00§ P|oy 01 |oweud U343 ‘|233s a3ned AAeay ‘umoys se sAesy
S|eA ®Tplely /S Buny |easyy -pred 3sod goj Jad g/g 3Ie ‘spiodos uUOIIRI§ JNAJBWY JO
‘d'M’'S'V a|qe|ieAR ‘sapis yjoq pajutdd ‘sul ¥Z X ‘sul 7 SAUVD AHODIY OS®

—uwou)

SpaD’)
P109Y
et U

[

S3140SSIDY
Injasn

756 |
AYVANYI .

9 JaquinN
S "IoA

JYOLONIYLSNOD OIaviyd




*81S9 "N1D :euoyddpL °6'M

‘vopuor] ‘uojSuipped ‘s[eA BPIBIA ‘LS ‘401oniisuo)) oipvy
03 passaippe oq poys FONHAANOISTIIOD TIV

*mOI)9S ST} UI MIIAdI JOJ §)oNpoid Mau jo

uonewIoyul J0 so[dmEs QNS 0) PAIIAUT IIB *°03d *SIANSI]
-qnd  ‘sRInpTuE]N  CMAIATY  ININOJIWOD

*$SeIPpE puUE dWLd § JIPUIS

oY) Jgaq ISNW WA YOBY °UINJAI Jo A[day Joj odopauld
passaippe pad e Aq por 3q snu SSIAI [V
‘pIpNIouT oq pinoys. uonemIIOJUI [31 Inq ‘sased jsomt
Ul MEIpaI [[IM USWS)Y3neIp INO SE ‘UMeip Apadjiad Jo
?3Je] oq jou pIasu sweidelq “°diegs pue Jel[d 3 pinoys
sydeiSojoyd pue ‘uda)jamadA]} aq pjnoys SOy “Ioj pied
9q [ pasn jewdjem [V °s3o2iqns oipel jo wononys
-U03 WO SuopNqIiuod jeuiSuo soyAmt JYOLIAA AHL

*510j211doId JO JONPTH Y} JO 30U} AJIIESSDIU jou dre
$10JnqINJU0d Aq passaidxa suoruidQ) °I0JIPH oY) WOl uoissimiad Joiid SuIUIEIqo INOGIA
pasnpoidal 9q jou Aew pue IY3LIAdod APOLIS die dulzeSew siY) Jo SINAINOD FHL

SEHDILON

Irre
Suinsuo oYy ul S§5200nS 421vald jod 01
pAvsdof 300] 244 ‘SLIOfo N0 papipMaL
Qdwp  svy donod Sty1 oyl JUPYuo)
“sdapvad fo Sassvd JIv fo sisa.tajul oy} ‘Sasvd
asayy wup ‘Sunoapfod ul SN pasissy a4y
yorym ‘siopvad wiodf duily 0 ouil] uLoif
‘pad1222.4 SU01S2E3NS AupUl 21} I3PI|MOUYOD
0] 21| pInom am UOIIUUOD SIY] U

‘dqqoy ay) fo Suiag-jjam ay;
UaY1 312415 0] SUIALDS ST 2IUINYUT INO JO YIMOLE
Yyl (aaf oM ng ‘sumnjod no  y3nolyy
23pu am spuadtdf fo 210412 Yy fo Suluopim
Jupvgnsad oYy Jo asnp2aq Ajuo jou :opis
[p1OIIPT 2yl uO 350yl 01 UOUVIYUDIS fo
224105 D S1 UONDINOAD PISD2AOUL AN()

~appnoyand ui 42dod pup sis0d Suijutid
pup Ajpaauss s2014d Suisid ap1dsop “2014d
Sutjjas dy1 ul aspa.oul up ploav 0} pajqoud
U23q 2ADY 2M ‘suvaud Siyl Ag UOHDINIIID
papuvdxa 110248 4no 01 ‘351102 Jo “U2fa. 244
‘s4appal o 01 2]qisiaur St 4vod isvd iy
Sutnp JUaUA1YID 1S2]02.48 N0 sAvyod

*ssa48o.4d s1yy fo aouvdyrinf v 21p]duidjuod
01 ‘7661 Surnp spusuaoidwiy 40f suvyd
ad1pgusy fo Suryput ay1 ur asnod puv ‘1661
Sutinp $sa4804d 4n0 v Yopq 00| M UV
MIN 2yl Jo onsst 3sif oy ‘Siyl Y1
INOILLNTOSHA

OV s=iioes Hserise Bion s = RGN

8€7 - - -  ouojsuyor ‘g 4q
JUSIT SulPIEdS JedS oy Uy

9¢7 -de], amuw) Aq ‘AuB[PISI O1pEY

€€T - = = = =3pWo) Lpnd

0€T - -Ssiae( ‘¥ ‘I Aq ‘sqinsop
-uj pue sPeqg JIaeadspnoy

PIT - - 3S'd ‘POOM ‘M 'V 4q

€10JBI3USL) [BUSIS dA[EA S[SUIS V
61T - Bumy g Aq ‘AL OMuoWIEH
R B ORI G S B s JUSUIUIG]

‘] uyor Aq ‘uonerdQ

JIPJA T 10 JU() I)IWSUBI],

«EVIT,, 9Y) JO UOHEIGIPOIAL

ZIT - ‘@Al Aq ‘doysyIop\ Jmox uy

LOTs 5 i s oo o OREAE T
Aq ‘I3A1909y [Z 94} SurjIeAuo)
SOT: i DT 2 Sty
Aq ‘sppeN JOo [onuo) oIpey
¥6T - dweo:n "W 4Aq ‘ZmQ DY,
6| Y R o e R IC R |

'V D Aq ‘BN dPdueonpuy
UOLISURI], Y :S)NOI) Pajsassng

SINIINQ)——

ALVZO ‘ANVTYIAO D ‘M ‘D 4q papd

6'M ‘vopuo

‘uoiFuipped ‘S18A BPIEIA ‘LS—sOWO SUISHISAPY PUE |BLIOIDH

7561 ‘Aaenuer

=/g] uondiidsqng |enuuy

J0JONIISUO) OIpeyy

‘8169 weySuruNND ‘[BL

9 'ON ‘S "[OA

"6'M ‘uopuoT ‘uojBuipped ‘S[eA EPIEW ‘LS

‘ar]l SSIUd JAVM LHOHS QILVWYITVWY

—:iwioJ} d|qejieAe ||y

*3unjood pup 23pisod apnjoul 314G dA0GD ||y

€/€ °Bupuodas uoj wuoy 33LANDOE pUB JUBIUBAUOD Y ‘34odad
dAIsudyssdwod © puss ‘paed SO 3eys pasu nok j| ‘sped 3Jodey

*g/] -3ujuaasi| IsedpROIq “AA'S Bullde3s Uo spasu 3y uojl
-eW.IOJU] 3Y3 |[e J3uuISaq 9Y3 SIAID ")OOqpUBH SAJEA OIPEY PJ4OAA
ay3 pue ooqpueH Olpey P|IOAA Showej plIom 3y3 jo siaysijqnd
ay3 Aq 19pjooq 3J331] [NjOSN Jayiouy °PJAOAA SY3 O3 UIISI| 03 MOH

‘8/T
'SSO|| SW|OH JOj JOSIAS]33 © UO B3Bp Y3 || SapN|oul UOI3Ipd 3sd3eT]
‘snjdins wWoJj JOSIAS[23 © J|3sunok PpjIng °UOISIA3|3] oAlsuadxauj

*6/8 °uoneoijgnd 1us||30xa siy3 jo Adod e Jou aAey
nok j1 Aqqoy J4nok wody Bulyrawos Zuissjw aJ4e nop  “jooqpuey
SISeISNY3ua 3sedpeodq "AA'S 2yl *(uonipa 7541 ) jooqpueH oipey Pl4OAA

*6/11 2wl yonw nok aAes [|Im oeys Jnok uj Adod vy
"Pl4OM 3Y3 U] S9AJeA BulAl®dad pasn Ajuowwod Isow Y3 O] ejep

jle nok 3ulAI3 dooq 2dudISEL Y HooqpueH SA[EA OIPEY PJ4OAA

*~/g] °qng |enuuy 4ead d|uoaIdd|2 Jayjo pue
OIpEJ JO JOIONJISUOD BWOY 3yl Joj dujzeSew 3y °403IdINJIISUOY) OIpeYy

~[1T ‘qns [enuuy °Bumljwisued Jo BUIAIdAL Bq ISAUIIU| S|y
J3Y33YM INJJBWE OIpeJ Y3 JOj SMIIAI] SM3AU pue sainiedy [ed1do)
‘s9|213J8 [BUOIIDNIISUOD) °*dNIJBWY OIPBY B SMIN OABAA 3IIOYS

dNiLVKWY olavy
JH1 404 3IUNLIVYILIT

JOLONAYLSNOD OIdVvid



s8urpear  Aousnbayy oy} woiy paueiqo 9q
ued douejoededs-Jjos Sy} JO QINSEdW B 1
sS0Ide pojoouuod  Iojoeded jeuonippe ue
S8 POIOpISUOd 9q ArW 159) IOpUN .JO}ONPUL
oY) U oouwjdedeo-Jjos oY) JBY} SUrUNSSy
ueydede)-JPs

*Z uonisod o) paydlImMs SI [S USyM IeaIg Os
3q jou JM sooueydeded ABIlS 9Y) JO 100h0
YL IS Aq ur paymms aoueioeded  Jo
anJeA 9y} O) psppe Isje[ 99 pInoys pue :(Jo
payoyms 3ureq Addns zemod oyy) ur pedsnyd
JA WM pue porepjosun Ajueiodws) SIoN
-oeded 3ursjeied oY) JO SUO UM ‘S[RUIULID}
159} Oy} SSOIOB paInseawl 9q PNOd 9SAYL
JOSI 1w oyl ur  saouejoeded  Aens
JeUISIUL 9Y} JUNOJOE OJuUl 9B} O] AIBSSOdoU
3q M )1 ‘sSurpedal 9jeInddeR AI9A 104

‘PoIIS3p ST SIY} JI ‘sI0)SIsor paxy Aq paoejdes
9q ued A5y} ‘paspu] ‘UONEISR ISYNINJ OU
posu A g pue LY ‘dn 308 a1 A9y} 90UQ
‘pojeadar. aq ued ssoooxd oy) uodnaroym
o1qipne jsnl SI 9)J0U-jB2q OY} [NUR UMOP
pauin} oq usy) prnoys ¢y “(Quspusdepisiur
3q A[qeqoid Jum siewonuajod om) sy}
0} sjuowjsnfpe oYJ)  ‘SUOHRI[IOSO )SAFUOIS
3y} 9AI3 01 pajsnipe oq poys Y pue LI
‘peurejqo udxq seY 9jou-jeaq AIOJOBJSHES B
DU [ St gy I1snlpe 0) AIBSSI09U 9q [[IM
JI SOSed owlenxe Uuf ‘pajsnipe oq PpInoys
L9 ‘APjRIpowitil  9dUSWIIOd j0U Op suone
-[[1oso JI  Aduenbaiy 3021105 Sy} 03 398 SI I
usyM JOJeIoUS3  [RUSIS [RUISIXO oY) WOIJ

peurejqo 38ureq 9j0U-lBdq B ‘Aemeiysrens
wonouny  Aj[qeqoid M- JOJE[ISO QUL
*1 uonisod

0} 198 [S YOJIMS Oy} puB S[EUNWIS) 3S9) oy}

019 019 ‘609 ‘69 € ‘TA
(uonosuuod pud
~1ossaxddns o1eredos yim sopojuad
Jd Jeyo isow 10) 6edd ‘L9 IA
SIATBA

A7 1°0 TI ‘1T ‘01D

Ad 00 170

A7 10° [50)

BYM AGT 1AM §T 0

a7 10 2
sioydede)

(os-01g) "syem 0L X € 8Y
(os-01d) sHem S ‘GA T LY

Ad 00T 6D Y 001 99
(103109 J0 %z + (payunow-oued) oY 0S¢ SA
Amqess ysiH *4d 00S ) U3 1 2!
(1109 J0 %z F oi10s  €d
Amqels ysig ‘44 001 /£3) 0¥ 05T 4
Hdi0E - 9D OXI ., oA
44 og (%0) SI0}SISIY
Son[eA JO ISI
HOLVH3INID £
IVNOIS
-1H 5 _ _
: hm_u
L ol
I S s =
C I e
wZE J :
mmmm IHOHD
= e 3V
Y WS
AO-O02 9§
+1H

£0C

AJOLONYISNOD OIdvid

i

oy bap)

e I e

Sl g T

AT S B e

oo

SSOIOE Paloduuond oq woyj Aewl IOONPUL Uy
“WIWIXBUI 0] 335 oq pnoys ¢ “(9poyled oy
uone[ar Y)IM) pus 1ossarddns oy 01 aFeijoa
9ANESU SIS e Kidde o3 108 LY pue dn
AeM oyl Jo puyy ® jnoqe 398 oq Apewnid
PINOYS 8y ‘SIyy op o symsar wnwndo I0J
dn 108 9q Aew gy pue ,y siolsisar 39s-o1d
Sy} ‘PAJRdWod usaq. sey Iojowl AUl USUA
‘11D pue gy 03 sorjdde swes YL
"SA[BA 3] 0} 9s0[d> pajunowt St 0D Se Suo[ O0s
13U JUSIUSAUOD Aur Jo oq Aeur SPES] S} pue
pajunow-pued st ‘gy ‘10ISISAT 9YL "SI
-uanbaiy ysSry je Supjiom JUSIOLYS SAIS 0} pue
doueedes-jjos oonpar 03 JIOPIO UL 1IOYS
3dsY 2q Isnw oA[RA JIOJEJIOSO Y} 0} FuULIM
YL Anomgp jo [eep 18IS ' jussaxd jou
P[NOYS I9jowl Syl JO UONONIISUOD YL,
sprels [eandelg
*I9JoW 9] Ul PI[[eIsul Apeaije
sonjeA 2ouejoeded oyl 3uisn ‘panjofd-oq ued
Aouonbory jsuree oouelonpur jo ydeid e
APU2)SISUOD pasn g 0] SI Iojouwl oY) JI
"puodas 1od s[04
Ul J pue ‘sperej ur O ‘sAIusy Ul SI ] oIoym
Ds(J27)
Sy Rl |
I
—:e[nWIOJ SUIMO[[O] 9}
AQ UQAIZ 2Q [[IM 90UBRIONPUI S)I JO °njeA )
‘paure)qo usdq sy Iojonpul umouun 2yl £q
USAIS UONe[[IOsO Jo Aduenbaly oyy 2duQ
*MO] 2 [[IM I0JRISUST [eulIs
2y} pue uomIsuel} 9y} Yloq woij jndino oy}
se Aressodou sI Joyidwe Jy oyl ‘seuoyd
-peay oY) 01 11 sassed pue gA woiy ndino
AV 21 sogidwie uayl ‘€A ‘9AJeA IOULN] Y
‘9AleA owres oy} 0} pardde os[e sI Iojerousd
JeuSis pojenuope ue jo Indino oyl °9D
‘youoeded Jd Q] oy} BIA ‘TA ‘10109)9p pLI3
-Ayeo] ® 01 pordde o1e 1030npuUl IS9) QY]
wolj paulelqo saSe)JOA AIOJB[[IOSO QYT

SOJN 0§ Aerewnxoidde
o3} dn souonball oIpne MO[ WOIJ SOLIBA
JOIR[[IOSO  UONISUBI} 9yl JOo o3uel AyJ,
I[Ing 9q AeW YIIYM S[opow
[eonoeld JUSISMIp dY) 10j APIS JJes,, Y} UO
112 0} uodn paraI 9q UBD SIN[BA MO[ Udns
‘uonerado Jo AI[IgeIs JO SISAIOIUL oY) UI ‘Ing
MO[ o] B o1e sjuouodwod om) s} I0j
HNOIO AU} Ul USAIS 90UB]SISAI JO SanjeA oy
oUll [H 9y} SSOIdB PIJOSUU0d dIe ‘Y pue
Ld ‘swpwonusjod 19s-01d oM} ‘saporjos[e
9U] UO Sa3BIJOA AIESSO0dU o) Ulejurews of,
*UOI109UU0D [RUIULID)-0M])
o[dwis e Jo asn oy Aq 9JB[[IOSO 0] dpeW 9q
Aewl 1 pue )s9) IOpuUN IOJONPUI JY) 10 AIe
-S§909U ST IO YOBQPadJ OU 30UB)SISAI dANEBToU
SIy] 0} on( -ddoue)sisal 2Anedou seonpord
YOIyM JAIND 3FBI[OA-}USLIND PLIZ-UIAIDS SIT JO
uoniod ® UO SYIOM IOJR[[IOSO QU] ‘9poue sjI
uey) a3e1[0A 2AnIsod IoySiy © uoAId st pusd
-U32I0S 9SOUYM PUB ‘OpOoYILd SIT 0] 10adsar yiim
oaneSou opewr sI  puS-iossorddns  esoym
opojuad g [BUONUSAUOD ®B SI SIYL ‘JA
‘I0JR[[IOSO  UOIISURI} QU]} PUNOIE  SOIUAD
oI 2yl Jo red jueptodwr jsowr oYy,
NI YT,
*1030NPUL 9y} SSOIOE
souejoeded-J[as Yy} JO 2INSEAW B UIRIGO O)
o[qissod osfe st 31 siojoedes [o[ered jue
-IoPIp OM] Jo asn ay) Ag ‘Iojersusd jeudis
JRUISIXS UR JO pIe 9y} Yiim peal Aouanbaiy jue
-uosaI )1 ‘doueioeded Jo onjeA umouy e Aq
paje[jeied uUSUM ‘pUB  IOJB[[IOSO UOI}ISURI)
® 0] PAloouuod SI 1S3} Iopun JI0onpur oy
*20UBIONPUL JO SONJRA UMOUNUN PUY 0} Pasn
st oqdrourrd owes 9yl Jo SuUIYIOWOS NI
S, {lUOUI SIY] U] '90UBUOSAI Jo Aouanbaly oy
Jo uoye) 3Bureq ULyl 3uipear ' ‘I030NpUI
ue oUN) O) pasn sem ooueldeded umouyun
oYl YoM ur Ioew ddueypededs € I0j
JINOIID PI)sadsns © oAe3 oM yjuow JSV

I9I9] 2ouB1INPU] WOI}ISURI] Y S F] "ON

*DIDp JUDA3]3L [DIIUSSD

Yy puv JMoAd D LU0 SpIdu  OYM ISDISMYIUP

oy aof Ayvoads HONAYA ¥V "D Aq pausisop
u22q 24vy S2143S Styy Ul paguasaid Sund4d Yy

T e 5 5 6 56 T

W%

P 0 6t { “he 8§ T 6 D e § s §

Yo § e € 5 @ 5 - § 8 B 687

v,

)

CEINEIVERVERRIRRNY SO M L) 1 M |
popsohbng

TSP s e €5t ¢ 5 € 5~ €

'-‘:'-'-"EVNA

“

. g L

JOILONYISNOD OIavi




-Iwupe ue soyew A19)1eq A06 xewhid 97$
odA], xepAi ® JO jiey °uo ‘IH 9y} 104
*SNOISUSS 210U
2q UBO SUONEBIOPISUOD ooeds pue jyslm se
JeIoIre [OpOUr S} UL Pasn osoy) UeY) Io3Ie]
A[qeIopISUOd 9q UBO Pasn Soldpeq oy
*UI9)S 9U} UO 1830 B O} UMOp puUd
Jo)je S} WOIy pueq Iaqqni e £q Ine) 1doy SI
[eLIoR OUJ, IGAI909I 9y} UO Fe) [BlISE 34} O}
SIY) WOIJ UNI SI 2IIM PIje[nsul JO (ISUS[ V
0opelo} 9y} UO JIOJe[nsul  Y3noIy)-pasy
[[BWS ® O} PIJOSUUOD SI pUB ISBW USPOOM
oY) Ioj Av)sqI0j B WIIO] O} 2IIM Q[Surs e se
PIBMIO) PONUNUOD SI [elIor YL ‘Jeloe aged
Suryoo[ onsiesl oynb e wioy 0} 10730801
polsIM] pue s1oyseA urjoxed Ul sajoy y3noryl
popeory} ‘oxim I1oddod osuy jo dn opeul SI
[el1or oyJ, ‘UMOYS S ‘peayyng 9Yj 03 paxy
o2 19Y00S 1S9} JUSLINO [H Pue JIjouwuon
-uajod ‘yoyms oyJ, °oUISUd [oSAI( SUDIe] ®
ojqueser 0) Suised opseld s} jo suedw £q

posmssip SI yolya—Iojoul JMId9[R 9yl Jo
plemio] jsni spueq Onsee jo sueawr Aq Sunys
st 3] -opoi se8 [DJX OPAIH 9yl 3uisn
111 YN "@’d Pyl “Z4 9JeIole [opou oY)
I0J posn Jey) St Juwes Y} ST ISAISdAI YL
"UMOUS SIOJR[NINIOE [[ews 3y}
Aq uoAUp SI 3] ‘Iopuo], due[dess AV U
Sy} JO [epow e SI pue I ® woiy dn jnq
sem youne[ oyl -yderojoyd Surduedwoooe
oY) Ul UMOUS [[oM 9IB SoInjed) [eI0Ua8 S)
puB ‘YIMoIoy pIjensnyil SI [opowr SIYL,
JJeroire
[opoul INO UBY) JIUN UOIRISUOWOP PUB Paq
1S9} J191J9q UYOonwl ' SaYBW {oune] OLIJOS
[Youl-0¢ INO eyl ‘9I0JOISY) ‘pPUNOJ AABY S\
‘oAIsURdX? )b SW033q ' SUOHBIISUOWD IO
sjuowiadxa juenbaly eyl 1I0YS OS SI salIe)jeq
Ul JO 9] 9yl eyl SI UONe[eIsUl jjeIdlre
[epou 9y} JO M3IA JO jurod UONBIISUOWSp 9y}
wolj soSejueApesip 9y} Jo QUQ “,punol
03 S[EeYM aY) MOy, WOyl MOys NOA ey
jsonbai 9yl YIIM  SOAJSS
-woy} jussaxd [imM SIOYSIA
Jo suos [re  ‘Sunjiom
[opouwl  pS[JOIIU0d  OIpel
® 0ARY NOA JBY)} UMOUY
SOWI09q 31 JdUO ey}
puy [ nox cIeds Jo
JySrom Io1ea13 & A1red 0}
o]qe Sulq JOo oSejueApE
Jeuonippe 9y} Ssey Os[e
yorgm 3JeId snqol dIow
Ioyjel B Ul SjuowIadxd
Jeniur siy A1} O} PSSIApe
[om sI 210yds Sy} Ul Iou
-ui8eq oy} ‘yjeIdiie [opowr
0} uoneordde  [njosn
£10A ® A[SNOIAQO Sed D/
ISIIYAM  "Meldole  [opows
® Ul JOARI 1T N
*a’d oy} Jo dn-3urun) pue
uone[BISUl 9yl PIqLIOSIP
oM  ‘solres  SIy) Ul
opnie snomdid 9yl N

S[OPOIY
Jo
(OO

- ompey

14014 JOLONYLSNOD OIdVH

3

PR

g ot o e =

ANSWERS TO QUIZ

(1) The use of a long, screened connection
between video output and CRT may cause
noticeable loss of definition unless the output
stage is a cathode follower. Assuming that
this has been taken care of, and that the lines
of the raster are fine, a likely explanation of
poor definition is astigmatism, showing in this
case as a horizontal elongation of the spot.
mmﬁau_ magnetic fields may cause a similar
effect.

(2) Odd-harmonic distortion is very notice-
able with a large load, and for this reason a
low load is chosen for a pentode.

(3) Grid stopper resistors, soldered directly
to the tag on the valve holder, rather than on a
group board, often cure the irritating rattle of
parasitic oscillation. Further aids are the use
of resistors of about 100 Q between the anode
and its load, and negative feedback. “Stoppers™
are often employed in circuits already having
negative feedback, too. When an output
pentode or tetrode is strapped as a triode, it is
sometimes necessary to include about 100 Q
between screen grid and anode.

(4) The correct term is “implosion” rather
than “explosion”, because there is a violent
collapse instead of an expansion. A CRT
should be handled with respect, for with its
high vacuum the envelope has to support a
loading of atmospheric pressure which may
amount to well over a ton. Fortunately, due
to design and strength of manufacture, this
dangerous (and expensive) accident seems to
occur but rarely.

(5) With an inductive load, the output
would contain an excess of higher audio
frequencies, and any steps taken to balance
the tone would reduce the gain to little more
than that of a triode. RC coupling is therefore
better and decidedly cheaper.

(6) The grid of a direct coupled valve is
bound to be at the same potential as the anode
of the preceding valve. Therefore it must be
arranged that its cathode be a few volts higher
in order to maintain the correct grid bias.
Generally, the arrangement is complicated;
variations in HT voltage may have unwelcome
results, and the removal or failure of the
first valve may cause disaster to the following
one. The most simple usage is to employ the
second valve as a cathode E:oiob.éroa the
cathode is, of necessity, “up in the air”. Apart
from AF, however, direct coupling 18 useful,
as in some TV circuits, and particularly in
biological amplifiers.
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