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..,_.: '1'be P\ll'POM ot tbl• 1144eD4a 1• _ to •unle•at RIA n • as-69(), 
"Joint UM 'of llo.i.1" and. Ad&lta4ta l tllereto with im!'o.nBtion 
requ1N4 1A -. da■ip ot un.&l c&bla pl.ut · in ~oint uae con-
•truction. . 

A441tiou& 

1. 8COPI. 

l.l Thia addeodtD diacuaees Joint ue ot pole• torr powr circuit• an.d. 
aerial cable in rural areu. It 1• 1nten4ed. to be uaed in conjunc­
tion vitb tbe BIA Ba. a«-690 to vbicb it 1• directly related. 

2. aaMl, 

2.4 ID addition to conetruction econca1e■ tba J.aaa 8JIIU CtlaOJU¥ used 
tor ·rural powr circw.t■ reduce cable 11&1ntenance coat■ because 1-•• 'bolr.ln& occva 1il:&an in abort ■pau ad. le•• ablath trouble reeulta 
"" 110et ot W• trouble o ocur■ nev pole■ • 

2.5 RIA baa ••tal:»11••4 a mutma ot 6o 19rcent ot tbe i-ate4 breaking 
atNngtb of aapeu1on atrand u tbe 11ait to wb1clL tbe strand 
ab&l.l 'be •tN•H4 vben the atrandan4 c&bla it •unoz-t• a.re loaded 
vitb ice ·Ud wtod 1D accor4&nce vitb.tba Bllt10D&l Slectrical Safety 
Code (DSC) ■to~ loadina aasmwt1ona. 'l'blln lo&41aa• are atated 1D 
RIA TB • CN-6U, 1'1>e■'1g11 ot Pole Li.nee.". · · 

Table l give• tba .-x1aa all.aRble awrap ■pau tor plutic abeatb, 
plastic inaul.ated. cable• ot vv1ouaw1gbte per foot ·1aebed to strud, 
in tbe 1ll8C load.ins area• baee4 on tbe 6o · percent ot rated breaking 
at:rengtb of tbe atraza4. 
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The QM Cit' 6M ■trud 1a not "M" ~oded for Jilfot. u.w 1a the h.jb'-6S.f 
10841 .. &NI& vbere ape.u &re '.\ ,:, -cbe o:l'der ot 4;-0 co 700 tettt .- Tb1.iii 
1- laec&uae tbll effect ot e.oo'-m~1:.r&ted: load.at lllid--epao (:afl;,ic-,r t,_ 
t•1-), tile rel.ative}¥ lov, e<::r.:;;~~c of tn1_,,.1u .l'lt.r~·a&:¥S ~-·i;. 
lal'III. .... Nq\11re4. ' 

2.6 'lbe f1Ml NC ot cule will~•- 1,nater t.MA it• inldal 1trit1t11De 
... due to ltNtclula& ot tbl :,t,:r&olll d\le to V1.D4 Md .1.::.. '.r~,- .. . 
ditteNacH an_ ignored 1n ur'JM. o; otber ,hart apan i::onati-u.;<t.ion · ··• 
b~ cunot 'be 1.pon4 ltf loQ& ;,;~ 'bec&uae··~• ·WJ/q vary-. Ni mucb 
&a tvo or 110re teet 'be~veeo 11:.:~:;1.al' and. 'fiQ&l. cODdiUOM e-Vl!l1l W'1 t.h 
c&ble wiping· leH-tb&D l lb:· l')if>:r, foot·. ·.·· It 1• not pract1cahl.e to 
Naton cable to- !t• orl,S.nal ,iillC by p~Unc · ■ lac.It ~r ,AQ '.1.ee 
■tcma u 1• 4ow vitb. opu vi:i:"fi,, · Coa-.q\Mtcitq, 1;'t ~• a.~H&r.)' to 
all0111 lllitlally tor Ml lae:re.itu due to at0:1'119 vbeo uterlliniQe; tu 
arounct ·clearance &a4 vt:.D ~.:,.!~ Joint ,pqle ■trand. c.ttac ... ~rt\ _ 
poiQt.e •• the 1D.1tial •ac Vil: sivli!I ibe lllSC requir:ed M*i:~t .. f,:-in-, 
tl"Q!II tbe POVW .V1.re• 1D tbe 11,P'.:'U 8114 &.t 1;M polAI•~ :,, -

. ·- . r· . . 

2 · 7 '1'be "91&bt• ot -plut.lc cable 1U.,'!d by 1:drA··~r• :th aertiif·pJ.,toJlt 
alone ru.r&l road.a vblre pcw9r Hne apana llt.l"8 relat1Vlll.y lao& will 
ee~ exc:eed LO lb. per tom.. T"ne data bere!n a.;;'.'l!l 11.mil.,<!!d to 
tbat Nq,u.1:re4 tor cable1 oot zr-.:.-~h in excess ot 1. 0 ·::, - c~c•;· \",:,.-,,:,. 
Tbtl"e ... m&n¥ ao.re different ,.abie d:; .3.llleters and veigbt.11 p.;r !'orJ-.;, 

tta&Q tbere &re of ccaaonl.¥ \U!-4'!-': t4'.L6pbone liDII lf"iree: Thill mu.es 
1 t 1-practic&ble to furD.i•h ~.,...,::t tlata tor ru.l of the cable aii.u 
cCIIIIOQl,y uNd in loac •PM cow. ,,rur,t1on. It 1• _practicisble t,c• 
group cabla 1ir.ea of &pproxi.llw.t..r-ly the aaa veigb..: per f,;-.or. f<~r 
tbe purpoee• or tbia &ddeDdUL, :l.:.!'l.'i :.~reby l.uu <;. the m1111bler o./ !11!.to. 
■beet.a and curve• requ.1red.. ':.;;..; .'.'lat.a tn th.:.• e.!ueridu.'11 F.-N- 1 :L.1t. -,~,; 
to copper coD4uator cable• u,11ikla. to eiitber 6N or lCN :1t1l!.\y- i(J.r~ 
r.a,lw.alr.ed at.eel ■tr&Dd. 



2.8 RIA J01Mr l1D8 aeu~tion in rval ueu UN& aap: &114-teuicm.s 
baN4 GD "J"\&li.aa •Jall8•" BxpzeaNcl u • tonaul& 11; -1u Buling 
8plll • Awr•• 8pu + 2/3 (Jla.x. Span .. Aftr ... &pu).. M a 
se•l'lll nale, I/IA bcaTGIM1·•• rural pc!IMZ'. lim• llllke w of.one. of 
tour 41ttuent po11111r ooa4uctara. '1Dal ,m)oaded -a c'IU"'Na ot' tbeae 
tour k1D4• ot ~ca4w:tora &n given 1n Figures 8 to· 16 -1nclua1 ve. 
ftm.1 1mloeda4 ... MPM tbe ... a.tte:r the CODL\\lete>rl haw been 
lOlldad Yitb vi.a4 Md ice to tbe uounta apee1.tie4~ tba DSC and 
tm l.oa4 1• ~. It 1• oece11a&17 .__t tbe Kiad ot pc!IINlr con­
dw:tora u4 tbe rwJ.ng span Wied. in tbe Joi.nt Um·be Jmown in 
dAteisniDC Joint wae tor telephone cable and tbat tbe t.baol"etie&l 
tial u.o.loe.de4 aag ot the power conductor• be UNcl vben ate.rm.Dins 
caarancea betwen paver an4 ccaaunication conductara. In aerial 
telephone cable conetruction the •ac am tena1oo data are not tu.r­
nillbed on the basis of ruling spans but on actual•~ lenctha on 
tlvt uaaption tbat tbe ca'b,l.e i■ deadeD!led at 'botb•• ot tbe apui; 
in other w.ard8 it ia ua\884 that tba pole■ 4o ~ lHD due to the 
load.1.na. 

2.9 C&ble auapeiwioa. atzwad 1• placed to def'1n1te teuiou depeodin& on 
etruwt a1se and. temperature. Tbe tension 1a pract1calJ¥ unif'01"11l 
trca d.eadend to dNdend in tbe atr&ad wan pl.&cecl, ft8U'4.le•• ot 
■pan lenctb ve.riatiou. After a cable bu been placed and aupported 
by a ■tr&Dd., tbe •ac• vill vary 1n ■ptl,IMI ot clittereat leagtba. 

2.10 In cbecJuag the •ea that reeulta in a cable span after a Job 1• 
t1D1abed, aome variation for each different apan lAtnct;h trca tbe 
eas curve &a10UDt can be expect.ed. The 11110unt at tbe variation 
cannot be exactly forecast. The •as in a short apan probably Yill 
be le•• than aholnl on tbe sea curve tor a certain aven,p epan and 
greater tor a apa.n longer than tbe avera,p. 'l'be MC voul4 agree 
Vi tb tbe aaa cl.lZ"ft calcula't.ed value only 111 tbe cue ot & level 
section at line bavina exactly equal ■pan lengtha tbro~. 

2.11 Cable d.&ncil\&, alao called gallop1aa, ~ occur llbiu'e. hip v1.nda pre­
vail. Where there 1a tbe poeeibillty of thia pbencaenon occ:urrins, 
the cablea aboul.4 be apira.l.ed around tbe strand. 1-tcU.at.el.y af'ter 
placina, 1n accordance with 1netruct1one prov1.cled in RIA TE• CM-635, 
"Coaatruct,ton ot Aeri&l cable Pl.&Dt. 11 U thi• 1• not done there 1• 
the poeaibill ty ot tbe caba danciaa autticiently to cauae contact 
between it and the paver conductor·above it. 

2.12 .RIA TZ & ac-635 should be consulted for conatruction practices. 

2.13 All applicable requirement■ or tbe ll8C abou.14 be ccaplie4 Vi.th. 

3. swwwa aQUIIIINllf1'8 

3.4 Loapr apua could be pron.clecl b7 uaiag 16M strtlDd. tban with 6M or 
lCM but th1a l&r .. ■trand 1a out ot proportion in •1• to -11 
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cable• and coat• con1iclerably 110re than lQM strand (about 30-35'). 
It 11 neceaaary to uae lOM ltr~ tor 81111lll cable• in extra long 
span constl"Uction where 6N ■trand would be adequate tor short spans. 
Thia 11 becau1e of the conaiderable sag that resul.ta in very long 
span■ even with .-.11 cables it aupported by nail. ■i&e strand. 

J.5 Strand and the c~ble it supports can be equatea in te?'ll8 ot bare 
wire for pole etrength determination when µaing Pigure■ ll)L.l to 15 
ot' Issue J., DA ft a. CM-690, "Joint Use ot Pole■." The trans•erae 
load that will be added on power poles by cable lashed to strand is 
given in the following table of eq,uiv&.l.ente to .109 inch 41.UIIJter 
wire. 

Table 2 

APPROXIMATE BQUIVAl.DT IN .NUMBERS OF 0.109 DICH DI.ABDR 
iAii wiRES FOil .. CABLE· .LASHKD TO 6N OR lOM 8TIWID 
FOR USI IN CQNflPl'IBG TRAKSVDSE LOADS ON POLIS 

DiU1eter 1 Cable On.11 
{tora Loading Dfairict --

Heavy .. lledium Lie-!. 

0~5 inch 
0.75 
l.O 
1.25 
_1.5 
1.75 
2.0 
2.25 
2.5 

2 
2 
2 
4 
4 
4 
4 
4 
4 

2 8 
4 12· 
4 14 
4 16 
4 18 
6 20 
6 22 
6 24 
6 28 

Note; Diameters stated are for cable only; that is, strand diameter 
ie not included. However, the data· given in nuaber• of bare 
wires is based on the cable diameter plus the strand diameter. 
For example, a cable 0.5 inch in diuaet.erl&shed. toa 6M or 
lOM strand when atona loaded equat• •iRroaiJD&ti;! to 2 bare 
0.109 inch diaaeter wires when th••• are storm oa441d, in the 
heavy stora loadin1 district. 

i1. CLEARANCE AND SEPARATION REQUIREMENTS 

4.~ Where cable is attachecito power poles that also support open v1re 
telephone crosaa.nu, the cable should be attached to the poiea under 
the lowest crossarm to minimize the possibility of open wires swing­
ing against the cable strand which js growided. The f'inaJ. unloaAied 
sag of cable and strand, especially in long span construction, gen­
erally is greater than the ... 1ntene.nce sag tor open wire, in the· 
■aae 8p&nl, 

- u -
This page vas reissued to incorporate revised Table 2, formerly Addendum No. 4 
tn the Telephone F.ngineering and Conatruction Manual, Section 690. 
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circuit• &DA power, cr..,Dd.w:tur"• ot le•• t~ 8700 vo.).ta betwon. 
conduct.er• 1• "<> 1ocbee. lhi• include• 11ep&:n1tioa ·tiua pa1P19r 
t:rwto.a 1ft, 

4. 72 ll'la1 ■1• 'Nrtical eeparatiOD a1. t.be Sl41p.:·1.rlii. tiet.Wlteu t.elephoae 
circ\11 ta .. pcM!lr coodwrl.ort> ,:1r Wl.ll:'e i.,l.ki,1\1 sroo volte between 
coaduatare 1• 6'l uacbe•. 

4. 73 N1nim.ua vertical •pl!l,.r'8.tion ua il'l)mld betwaen ··:.e1.ephoae cir­
c\l.1. t.a an4 p<MSr -condu~on ot l.6&11 -~t;au 8700 wlu betwen 
cODducto:r• i• 30 incbea. 

~-74- lt\n.1Jinlll VV'tioal. aepe.ratiw iu &:pl!U .between t~lopbone cil'­
cw.t• an4 p0IM.l" eondw::tora ot l!l0J'e .t.b.an 8700 YOlta between 
conduct.or• 1a L-.:;, .tucbee. 

4. 75 Other Nquinlment.• a.re t.~t {1) tel.ephooe cL',;.dt attacbmen1,a 
on pol.ea •b&ll k adJusted n<> 1.bat ill·t 6c 11? am no Yilld. ao 
MC~ ( 0-'/50 ·vcl:t.a) 8¥11 bang ·b<,,l::,.,1 &. &traight line cf 
dgbt 'bet.wtu1 telAlltv-.ma circu.t t atts.di11l:i1::;:il't;11 ou adJ~nt polea, 
aDd (2) 110 powel" ~oudw:·r.o.:. ~t aml!J t.L.;,,,-1., i5C 'lolta jil"Jall be 
lOlft!r than 30 h>.cbea abovt:: tb1.a lli~ of sight. 'l'his appliea 
even thol~ a neutral is below t.i:.e powE"..r conductor&. '1'be 
neutral in tbia cue ia covered .,;:/ p&-agr-apbs 4. 71 and 4. 73 
above. 

4.8 !be atntwua pa'lliasib.l.e P"Ound c.lea.rence .far power V'irea &1.oDg roau 
111 l'\D'&l.,.... WIider IIISC rule• :.w~ 1• 18 feet bu1c, but tbi• 
JIii¥ be .recluced to 15 :feet 'baaic where tM i'Z"Ow:ad un4er the line neve1· 
v1ll 'be traveled elCcept by pedeatr1au. 

r.c:-,,uo:I i:ation coud.ucto:re ( !ncludlQ& cables) .tequ:be 14 toot 'buic 
ground cle&r&i'.1ce in the aame rw:-al. areu but -..y- be 13 teet buic 
it not o-verb&Qglng trawled portions Qf the :road or 8 i"eet baaic 
vbere the grow:ld under the line wi.U Dll!M!r bt:;, trave1-d except by 
,Pedaatriana. J>ata baNin covers ouic a;iround. cle&reDCea ot 6. 10. 
12 and. 14 feet tor telephoae cable !ilM aa1n.ae11 15 foot R1 otwa power 
Vire ground t! le&rance . 

"•9 .RIA. B • Ol-635 LlclUliea strand ut:t"iQCl.ilS, t.ewaion and NS data at 
20• • 6o• and. 1oo•p tor 6N, l(»l aod l.6N afa-aoda. ngure l berevith 
giVlea atr&Dd atr1Qgina aa.gs at 6o• tar cat a.ad lCII strand. 

i..10 In1.t1&l .._ clll"fta at 60•• u4 tinal .._ curve• at 120•1' tar cablaa 
w1p1na .2:; to 1.0 poWlda per toot vitb 6M am l.CII straa4a are 
&lftll 1ll ftaun• 2 1.0 7, 1.m:l.uai w, -~~ tba be•V7, ad.ima and l1pt 
)oeff "C &NU• 9- 120•p NC CUl"ftt■ U9 giftll bec&UM th1a g:l.vea 
ta. .... t.e■t .... tbat are 11.alY t.o occv 1D bot watber. 
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5 .. 3 Vbere two o:::· llll)N cable• II.NI at.tacbikl t,> a ,cMa". »ala 1i11Q' •ball be 
on toe 11-.. 11.J.• of t.!Mt pole to cOf111PlJ' nt.b .laC cl1Jlil:d.aa .,._ 
l"eq ~k'WJ ,, 

5--C&bla1 :t;~t•r•id.1· 11halJ ~ ~tt.&ctw-4 w ta. IIIU!lilli, ¥~ of tm JOle • 
t.be ~Nu• 'amU:b'l'iJ; ~AH, 

6.3 Tbe reQld.~trtt~ of ~· ~ t1; {•81"~. w..~lat ~:.1.~uit Pl'otect.tcm" 
•bould. 'itMt c~lL!#1 ~ .1i.-~. i)..i. url•t , t.be• ff,, 1~r...- an tbAt 
cable •matu. w;- ltW•lD ~ ·~ ·"", tm _. ot tblt po1Mr .,..i. 
via tbe ·eu;ppos't et.ruld 8.ll4· a ·nt:t'tiC:&l pol# P'(A,lail vin (1) at tbe 
lliifig1'1D-1o.g 4.w.\ eua o:f ~ .,'Hlt.nt, ws«.• ;i.i~<:t.iou; (2). at 011e Id.le inter­
ftJ...G ( 1 t tt. Ml':ti(JD 111 ;.1.\Qfi;; , ... i.tllb :.:. .. ~ m.1.- 1n le,octh), ~ ( 3 ) oa 
every @lect.ric auppq pole tht.~v.; C41U'T"i":uli a "N.rt1~ pole ground vi.:ro 
to vb1ch ta co..mat.'1'.tK\ t.:~tCl.nllltr~" c~-.ci tan, r . .:-«. otbta typ,a at 
powr equipilla:t. tllat ·dNllf lCAd. C'W"N,:J:/ii. UDlliu ~ cooil't;iau. In 
a441t.10G to tblt .,_~UC~ 'the cul..'l IIH&th OI' 8h.1.el4 
ahow.4 bl elitet..""1~ eam--1.t«rt.e4 ~ ~• N~ ott.i• p-ourat. 

1 · DIDJC'.f'IVI COORDDA1'IQI 

8. 

7 .4 . RU. '?JI Ii 0.-45<;, '1 Imucti~ Coorl-1,s.•t;:i,oi:.. - 11'alepbom Clrcuit llo1N 
Due t.o lDduct.ioc r.rca n.~n.c Pl>WIIU lJ..DN, • •IIOUJ.4 lie camw.1.Gd 
J)Al"ticul.l&rq u t-o'tbe nlat1w •rita ot cabla cm Join poles vit.ll 
pcMIJ" circuita ft.lMlua cable ca a pola Um Mt bi.,,,_ ......-s.cm 
troa t.bo. Ji)CJIMr · l1DII ~ · 

8.5 llbe.re a1N t.-.a ·t.1tli\t ~'.101- •~ m.1.t, :.n.q~ NJ>l&nnm'lt • .»olA 1DNl"U 
to pe,nd.t Jo:tut TJi,llt!i for cable, tbe proJeot ia, ~ eo--.r&lq. 
Coet. . atud.ira1t, 1114.:l'i, \,4 · J>i,ll .-.le in ~- <ffiMn:t u outli'llld 1D - B • 
<J1~2Cry .• "'PA'liil~ll'•ii:<~.~ ~:w.., ~ir· ~ ~:,~• ea~~i"~ nitr,~, 111 Ullll • 11 • m-211, 
•p1an1; Awiwl. Co~:, J>w.ta tu1· &.,atda De•ip." 

9.6 -.lepboDe lt 1.11s·a~ •boul.4 oot ·~ Wi: ~• ~ .~ CCIFIBIP::mtr•UCllll 
■pace 011 Joint wr... pole•. Vertic&l po.Ls ~.t'OUD4 ~• aa. electric 
•\IP.Pl¥ pole~ t.hat are· ini.n,cim»~ t.u ~famp'8 ar -,..c:1tor 
'bllAka 11bow.d be ~ clinctl.1· 'li',r,.ii ~ ~ ~ •at.Nl• 
!be trwfanal" ar ce.-ct.'tai- 'bMks 11w1Jd al8o _.. 41net ,OCIIIIIIIIC• 
t1oaa to t.t. ~· q11telil tarn,tr&l. . .. J\t; •veil looaUOIIUI. ~ .. iM»-• 
t.lOG tra tM ~· M0111ld bl ... uei'an cUwtN, W .....-.ia 
\bat tblt vert.ic&l po.la ·· Cl'Ollll4 v1re 1• &at~ COIIIIIIO'W. to Ula 
1111\ltNil, U i.t hi l&f1t .!~. ~~h1 &;:.boulAI be NIMll/'t.l to 



ta.. pc119r ,..,.._ &114 tblt litre'~ be reprdad u .-rg1..t. 
!bl. pole •)M,laJ• not. 'be .toucbl4 .. Ql", .. cllllbecJ. :1»7. telepbcme 11--~ . 
uatil t11tt·eOlld1,1cm blia -.a c:Qiiftetei:1'7 tba··'pc,119r ~.,.·· · 

9. 7 llle11. ~-"~~~ ,11~ la, 1~•: ~t. .... '!4 ,auch leu ~,,than &f"te1• ,, 
oabla. 1■ •1-4 ~. it., ~~ ~• :·~- ·c:°°-81da$~ ·sq in· long 
a:,u na-al. cwtructlan. ·· ~uent1t~ 1.t i,,iy be'nece•liary to 
attach tbe · aµapenaion atrand ten,.pora.;:•11.y at a· po1r:.t belov 1 ts final 
attacblellt poilat to pn-ilt ' coat;e.ct vttn pOWV vina ·abovi, u. Oil 

tbe .... polea until cable is plabetf on · the\ atraait·. · Ttie tellipora.r;y 
location ahow.d keep t.bl! strand at JIL1d-apan belov tbe lowst power 
Vire attached to tbe poles aoove tbe strand. '!'be ~· iie-.u 
of attacbaent can be by cl:rivin& 1.f\6 bolts into tbe poles or by 
placin& otber aw.table support na.rdw,u-e at proper beiab.t to give 
the ~Ql"&ry clearance. Wasbera ctt.a be placed on the. bolts &Dd 
tbe at.rand can be. pl.aced. on the 'bo.tt.s between tbe vubera and poles. 
~ stNlld tben can be secured to the poles ·w1.th .i09 incb steel 
line vi.re to hold 1 t -tf<:,pc,..:-:iriJj' i;mtiJ. afte::- the cable 1& supported 
by the strand. The stz·&Dd and l.&ble then can·be'"r&i.8"d totbe 
t.hroughbolts and tbe strand attacn.e:d by three bolt cable cl.allps 1D 
·tbe st&nd&rd manoer. · ··· · .·· · · · · · · · · 

9.8 The cw-vea of sacs tor etrl'\Dd only and tor et.rand W1tb·cable in 
place 1:&r1 be uaed to determine t.be temporer.:i:-y location of the 
strand on t.be poles. For exampi.e 1, a 6M atr&Dd vben :l.oat&lled 
vi.11 have about 2. 5 feet of Bf18 1n a 300 foot span at 6o0 P. A 
cable ve1.ghing • 5 pounds per foot ()D this atr&Dd :v1u 'locreue tbe 
aac to. nearly 5 feet.. Therefore 1n tbia case tbe strand should be 
placed 2.5 feet below 1ta tioal location, usaiaa tlat tbis point 
ia to bring t.he cable at Jllid-sp,n to a point 30 incbea belov tbe 
lowest pole attacbed power" wire. 

9.9 Satety considerat1au dictat~ tbat cables be lubed in Joint u.ae 
construction trca tbe ground ratber tban by a an ridi.Dg tbe 
atrar&d. to handle tbe lashing macb1De. · · 

9.10 St.rand ehou.ld be grounded at all tiaea during installation aDd 
permanently bonded to tbe neutral powr vire 1Jlllled1ately after 
str10e1-na. · · · · , -· •· · ·.·· 

9.11 In long spans intenediate poles bet.wen power polea,to·aupport tbe 
cable but not tbe paver vi.res create u electrical b&u.rd am •bould. 
be avoided. 

9.12 Telephone llneaell ~ ma.Ire bood1 n& tcmmactimaa to wrtical pole 
ground virea in ccamnication apace 0ll JotDt.ue pol.ea. It no 
vertical pole groWld vire exist• 011 a pole on vbicb a groundiQI 
boad. 1a reqµ.1~, autticleot baa41». v1N ·to nacb &IMI· cOGDect tbe 
NGI eball be Jett coilecl lllld.~:tllo ~-t,;abaw tbe cable. 
Attacbaeot ot tbia vire in electric •'WP1' apace OD tbe pole and 

... , -
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Mil c~ nCU• '° t-. !Gil wt lie 40DI b,J pGIMI" o a .,. Uc rn. 

10. WiPMONlICII a, P(Q ~ _,n:w, D JiUftilU JICIIIII ICU ..,.JJ~• 

10 .. 52 ltatenw ebovld 1-..., to-. 111A 'II• QI 690 ,..._.... IIIMlu' 
tlU.a ilNiiiQI. Ia ~ .. llllaalla tbl ftr'U.O&l. ...,..:retl• tla'ta an 
Si,wn ta JD ftpree ~ 'kl 98 11M:lulll'f9 far aula Jl.Mllla• 

U>. 53 !lie foll.ow:lDI •• I ?aa ure ~ fer w 1A .....,,.,., • ~ 
practicab1lit.J' ot JOiBt Me tar allble: . 

Ps!!Rle ao. •u 
Cca41 t1 on.• : 

l-OM1n,a Dlat.rt.ct 

Aw"89 lpan Leapb. 

Oroun4 

PORr Jo.la •tabt 

Pole Cl.U• 

8econd.ar1•• 

Polfer Wire Cont1pnt10D 

Volt,aaa 

l'ropOM4 Suapeu1m 81:.:rud. 

llullng 8pu 1-IIStb 

8olutiODI 

25 pr., &2 •• plutic •~ 
u41J:laN1.crtton. 

IIMY7 

8 feet. 

.300 feet 

30 teet 

Cl.u• 6 ... 
~7/1 MIii 

81.Qgla Plue, 2 V1N 

7200 wlta 

8wp l. CUle llatallt • .aog lb. per toot. Ccmaldar it to be .25 
lb. per~. 

lttep 2. 'liable l llblMI that tbla 25 P'• 22 P• cable can be aecl OD 
&l·RNDII ti.a- ••"-9 apua up to 325 ftet 1D be1n7 Joed1a&• 

- 8 -



ltep 3• 

Step 4. 

Step 5. 

RIA Ba. <»-690 

.. . ~ 

Pc:Mtr -.uv&J. wire, point ot attaclllent above around on 30 
tt. pole 1• 21 feet. 

Powr wire t1nal , .. in a 300 tt. 11pan.vbe~ ruliogapan 
1• 326 feet 1• 3.5 feet (11gure 8). · · · · · · 

Initial NC ot .25 lb. per toot cable on 6N atximd, 300 
rt. span, beavy loed1.ng, 1• 3.5 feet (ngure r}. 

Step 6. Final •aa ot • 25 l'b. per toot cable on 6M at.ram., 300 tt . 
■pan, beavy loading is 6.o feet (:tigu;re 2 ). · · 

Step 7. Becauae the in1 tial •&& ot the cable Will be equal to tbe 
final •aa of tbe paver wire ( 3. 5 tt. ) the cable can be 
attacbe4 3.5 teet below the paver vire point of attacb­
ment. Tb.is point ta 21 llinwi 3.5 vhich ie 17.5 feet 
above ground. 

Step 8. Witb tbe cable at't&cbed 17 ,5 tt, a.bove gl'•JUl\d and i'ina.l. 
cable eas ot 6.o t't., tbt grou.nd clearance a·t mid-span 
on level growld. would be 11. 5 tee t. 

Step 9. The attachment ot tbe cable can be 3.5 teet belov tbe 
point ot paver neutral attacbment per Step ,-6 above • 
Tbe cable equates t.o approx:1.matel.y 4 open. Vire• per 
paragraph 3.5. The 4-7/1 .A.CSR paver wire diuaeter ia 
.257 incbea (approxiJDatel.Y' .250 in.) •. Ret•:rence to RIA 
Tl• <Jf-690, RD Figure.lo. 2 tar"~ powr coad.uctora" 
and "4 camunication conductor•" can be carried ■ate4' 
in 300 tt. apana by a Clase 6 pole in heavy loa41ng. 

Example Mo. 5: 
Cond.1t1ona: 

Cable Size 

lD&ding Area 

Cable Growid Clearance 

Average Span u~n 

Ground 

Pover Pole leight 

Pole Cl&■a 

- 9 -

75 pr;, a2 ,.. • plastic sbeatn 
•and p:taatic .insulation. 

Nedi\8 

8 teet 

350 feet 

. Iavel 

35 toot 

Clue 7 



8econd.ar1e1 

Paver Conductors 

Power Contiaurat1on 

Voltage 

Proposed Strand 

Rul.ina spu i:.nath 

Solut129 

lone 

6M 

Step L ca·ble We1gllt • . 504 ib. pe l'' foot., Conatder 1 t to be • 5 
lb . per toot . 

~tep 2. 'l'e.bl,e l a baVI tb&t 7 5 pr. t 22 gauge l. , 5 lb). cable Oil 6Jl 
atraad can b.- uaed tor aw,i·aae spans uf to 400 teet in 
•di\a l06cliD4i, 

Step 3. ?over u.e·i..ltr&l vlre ~oint ell' attacbme 1t. above ll"OW!d on 
35 tt. pole 16 25. 5 feet. 

SteJ 4. Power wire final •ac at 350 teet wt.ere ruliDg ■pan 1• 1125 
teet 1 • 3 • O teet ( 1'1.a-ure l2. ) • 

Step 5. Iait1&1 •ac ot . 5 lb .. per tt. cable· on 6M •tr&Dd., 350 tt. 
span, •di• lO&din& ie 6.o feet (:rigure 3). 

Step 6. i~ nal •&8 of · . 5 lb. per tt. cable on 6M strand, 350 tt. 
apan, medium loadine is 7, 75 fleet (Figure 3 ). 

Step 7. Tb.e cal:le must be attached to tne _pok at i.eut '3 _'5 teet 
belC1'1 tt.~ neutral vire. Becaus.- the 1n1 tie,.l.- cab~ •ac 
(6 feet) 1e veater than the ~1.w.1 ,ag of the _ne_ut. ral 
Vire ( 3 teet ) tu cable vi 11 not v1 olate the i. 5 . toot 
required ■ep.u·ation at mid-span. 'l'be cl\ble attactment 
point will be 25.5 lea■ 3.5 vb.icb 1• 22· teet &boft 
ground. , 

Step 8. The cable tin.al ■&& ot 7. 75 teet mean• 1.ta t:tnal_ ground 
clearance_ ·will be 22 minus 7. 75 vb,;,:-b 1• 14.25 feet at 
1114-apu.. 'l'bi ■ tulfills tbe 8 tt .. de•1.~!1- p-0\IDd 
cle&raDce require•nt. 

Step 9. Tbe point of attacblleat or tbe cable vill be at 22 tt. above 
fP'OUlld vbich 1• 3. 5 teet below the neutral ,d,re attacl:altnt 
point ( call 1 t 4 feet). The cable equate■ to 6 open wire• 

- 10 -



per JUl'Fltb· 3.5 111 "8 IIICU.a loadl• area. DMa i.-1/1· 
· AC8R ,_r -vizoe c1:1. .... r ta ..• 257 u-. (tu~te]y .250 

i.a. ). JlltueDCe tio llftiOD 69(), a, ftPN lo •. 1 ·tor 112 
J01Mr colMluaton"- 11114 "6. telapllom coalucton" abalnl that 
a cl&N 7 »ola will Nflt)¥ OU'J7 tbi OClllbiDad. load. 111 350 
ft • .,... 111 -. Wl• 1wi111 ~· 

11. l'l'AIDIO a, JODI UBI Ltll 

11.6 Retennae aboul.4 'be . ..a. ·to tlae. IIA.B a. Cll-690 ~pba UDder 
tbi• beedtnc,, ID tbl• ..,,__. ... tbl •taa1111 table• are st ven in RD 
Plpn• 99 to 118 iACluiw. · 

- ll -
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l ,o-1aob ■ l•l ■ 11 ■ ■ 14•••• oopa•atl•• bot•••• hl9boa1 t•l•pllt••• oo•ductor •~• •• ■ tr■ l or 
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0. All •••••••1••• ••• llt•••• •• REA pol• b• ■d coaf1911r•tl••• ••tb ••utrdl 

polo ••P ••• ph••• ■ lr•• eooap,1 ■ 9 a pooltl•• at top of pol• an4 l••••t 

foot lltelo ■ ••••• ■ 1. ~~-~ 'Fi' -------------------------------------------"~-;..,ii....,....,._ .. \!\!,,-.-..~;. 

I 
I' 

I! 

ii 



wrr,ca IIPAUTIII THI.II AN TIUPIOH IIIHIMIILD 
• IU ILICTIIC NU LIIII - Feet 

........... ,. .. , i. ......... ,. 

RI. ( i3 

u:: ai; auL I•~ IPAII ':17Ci tllUL I NI t,a. l,M "''- I NI IUII i~i;;n lti,IL I IIG lf'AN 11,11. I NI IPAN 

n LGft'I POlll!IJ C... LOllla f'Ol!III CGMJ. LOllllll ll'ONtll COIIIO. LOWH ,._.. c-. LOIIII P•-• Cillllm, 

0 
210 

HC1111e1ey 

2'60 II I! II N If ■ H If -::,_::-:--+-~-+--:-:---+---t----+----4--=--+_:.:......-+--·-~--4------, ,o N II II II II ,yr, 11 
-2'-8"""0 _ _..., __ "_--IL.....- .. ---r--::.,:--t--.=----1---:"--t-+- 11.Y.--t-.....::~--+-...:·,~t°"P-~,--+----+-----
------------- " 0 -

~() n • n 7 _ () 11 7 i:; 1. ,.., -.-
300 11 11 11 11 It P, r, 11 A c: 

- --~ - ----+------+----~----+-----+-----+----+------1----------... ','() -- ----· . -- ~----+----+-----+----+--'----+----
- . - -·· ---+---· --------+------1-------i-----+-----+----i-----

l ---r-----· 
•,·10 

I 
~ --- -- ~- ----f------+-------.-----i----+---·------------

1 --- +------~----+----·--------+-----+-----+----+----+-----
'i'lO --- +----+---+----------· 
11 no I -------'------l.-----l~--...J-----.l...---'-----'-------- ....... ---..__ __ _ 

1or!I: T~~ ~•ta •hoo■ l ■ thl• table r•ll•o• , ... fol&eol ■ 9 bt1elo ■ l ■ I••• roqolr••••••' 
I 40-lactli ■ 1•1•"• ••p•r•tlo ■ ~t pol• 1,..,,.,.,.. ao•tr•l or •ooeelllarr,• ■ 111 , .. , ... o.•1 lol•p"••• 

coe4wct•r IT~••• tabla• do sol lool ■de ~•r ooo•lill•r•tl•• •f •l•I••• ••p•r•tl ■ a r ■• 
qYl•••••t• •~•• po ■~, ••wlp•o ■ t i ■ ■ o ■ at~~ •• pol• 1111 ■ 1•• tb ■ •••troll, 

2 )0-lec• ■ l ■ l ■•■ ■ l~•P•• ae,arotloo b•••••• lllll9•••t tolep•••• to•IIIYal•r ■ Dill •• ■ lr ■ l ■ r 
••c.oa4•r l•• 

I LI ■• ol 0l9~1 rwle ■ ho ■ eaco ■d ■ rl•• wp tc TJO ■ olt ■ ■ r• l ■■ •l••~ 
t ill ••perotlo•• are baeolll •• II.ti pole ""''"Ill o.11 ■ flt ■ ral1••• ■ lt .. •••lr ■ l J~ f ■ •I llllol•• 

p•l• t ■ p ■■ d P"••• ■ Ir ■■ ••~•PYf•Q • po■ lti ■■ 01 top of p■ l• ■ ad l••••I •••••••11 3 

---- ---- __________ _.:.ilP:i:...:F1gure1,,a;~x. ..... U~a"'",~ts? 



ftlTIC& llflUTIN T&all NI 'IILDIIH --ILi 
.............. ,. ..... __ 

• iu 11.tt111c· ,_, u•i• Feet 
8&. ,w 

,is;; .. - .. !!!:,.••••-••••·••--.. ;;;-.r.•- ·~,,~ .. •aa· -••VY. 
IY&C._. ...._,_ 

,, .. .. ._..;._,_ •-u••-_. ,.,..;..;...... ••· . ),',' _o;; .a ,. •. . .-. ,IM - -
.. ·····-...... , ..• ,If PILl·I 1,1111• ••••• ·•t•w IAL ••• ••• ·- ·-.... a.•--m .... ....... '.111'.'i •u,i••··•••·• · au.1UL1•• ,tp&M· 'DU •UP•f IPAM 1.;,.1., •••• .. ,. " .... •Dli•c• . a.liliillt •-• COIID. 1.- .......... 1.1111 NIU r-.. ·L- .. II.I••·-... , .... . ....... ... , .... .._ .. , . ...... .. _ .. ,_ .... , .... ---.. .., -·-,■-- --··· -· 210 

220 -2ll0 
240 
,,o 
'60 
2-,0 --
280 -·- .__ -
290 -,on .__-3.i" 6.'i Ja.~o 7.0 4.c; u.o. 5.5 B.i; ----·'10 . If • J,.i:; ., - s; Ii _I\ • G n Q_-1\ -~---~----

_J..?O • 7.n .. An • A.c;. • n c:. 

HO • II • • • Q I\ • , "' I\ ----- ------ -----~-
i40 .. 7 _c;; • A_, • c:. C: • 1-._s;: • - ·--- --· ,,o • • .. • • 0 c:. • ,n"' ,tio n I\ - -- .... ·:;., • C I'\ n,.. • . .. ,.. ft • ,•,o ---1. -n • ... - n C "- I\ • ,, c:. ,, r --
1110 • A·'- • ,i 11 11\ C • ..... ·:;.. ---- ~ --

_J_'iO . • " c:. I ,n n /:. C , , "' a" .. "' C, 

-~00 ,. 1; u l'I i:. I'\ 'Inc:. rr ,.. ,, C n .,, .. ... ;. 
. . 

410 4,.Jl.. a c:: '- C. ]) 0 •r C ' ,~ I\ .. ;. .. ~ ,.. 
- -

4:.0 • -.- u· II An • Q_r; -.------- ----- - .. ·,,. "' 4,0 ,,. -r, ,n.n 7.n , ,, A <; H> ii:; 'II\ I\ -440 r. -(\ ,n.'-i ., r.; ,~ n • 1 •J I\ ,n C , ,. !lf - ---
• 1,.0 " II i\ n ,~ - C: o_n 1":l .. ,, I'\ , C: C: .. ,,'.) 

I •• _J1 n -11..!i.. ,"1 n .. , I.. "' ,, C: .. .:: "' 
~.4..0..Lu I 

- ,. '10·-;.. t'/0 n..Q_ II I 'In /"\ , ,. C: .. ,: C, --: -· 
tlfO -,--~-" n" • ,,.. re -- ... ..... ;;;. -----·~ -
,90 . ~ .Jb..Q , .. '111. () 1n.n 11:i.C: ,-~~~ ,.,~~ 

-· ----- · --1-, • ., rn.5 '><10 ,n.o , 11.. r; ,, 'I. 'i lf>Jll , ,. I\ iA i:; -· . 
~10 ·---
'}:t() ! _____ :.,.. 

---- ------ ... - - ---- ----- •.. 

-~ ·-- -,,o 
-~50 

1\60 ------ -- -··· -- ------- ,__ --.7,, I -
',60 -··---· I\IJO 

~:l 
-I -

1'100 -
■OTI ■: Tb• d•t• •b•• .. 1 .. t~I• •••I• r•fl•c1 tb• f•ll••l .. 9 ba•lc 111 .. l ■ u .. ~•·•Ir••••••: 
1 •0-1 ... b ■ 1 .. 1 ■ u ■ ••P•• .. •I•• •• p•l• •••••• .. ■■ utr•l •• •••• .. ••rr .... bl9b■DI ••••••••• 

re .. decter ITb••• tabl•• •• ••• a .. •&••• ••r ••·•••••••I• .. •f ■ l•l•■• ■ •p•r•IA•■ r•• 
••Ir ...... ,. •b• .. P•••• •••Ip•• .. • I ■••••••• ... p•I• b•l•• tb• ••••• ■ 11. 

2 !O ••c~ ■ 1 ■ 1 .. • ■ ■ ld .. p•• a .. p•r ■ ll• .. ••,•••• bitb•■ t l•l ■pb• .. • •••••ct•r .... •••tr•I er 

••c• .. •••l•• 
3 LI ■• •f •l9b1 r ■ l• ■b• .. •••••••rl•• .Ip t• 7!0 ••11 .. ••• 1 .. ••l••~-
• aa, •• , ••• , ...... , • ••••••• RIA ••••••••••• ,.,., •• , ••• •lib ....... , I~, •••••••• 

P•I~ top .... pb••~ •Ir•• ••~•PJl ■9 a , ... 11l•■ •• t•P •f p•I• •~• 1 ■■•■ 1 ••••••••r I , ..... , ...... , .. . BD-l'J.Cllft 19, 79 



IUTIUL •MHIN TUI.II NI l'tUPIIGH IMODIUILI 
• IU 11.•cnte POU LIIH • Feet 

................ ,... ........ 
I.& ,.. 

■ II 1■•• HPHATIH AT PILI llfWIIII PIWH ll■T 1&L .t.■ a r■ 1 H■a■-
9'M ~c:n IUL • ... .,... c:nn IUL. •• •••• c.-,c; ~ • ... ..... IUL • •• • ••• 

L .... 111 
IULINI IP&N 

fT LC1911 •-■ C... L ... I POIIII C ... · LOIII , ... Co■CI . ......... ...... .,, 
200 
210 

...;.--t,---~----+----►-----,--:---~---➔----+---~l----'----2ao 
, 

'2 C: t:. I:;. 

260 • ■ II II .-
_2'1_0 __ +- __ 11 __ ,.. ___ .. __ .... __ .. _ - .l- ....!!--~-t---"---+-------➔-----+-------+-----+------

~u II ■ II~ II II 
• 

~-~ ._ II ■ II ---.--·--1 .. -_-_-Jl-_-_--+------+------+--------,~----4------• 
• 

,o0 • 11 ti II 11 II 
'10 __ II II II 1 11 II • 

• ,:10 II II --: -r-..-N __ ,.--r---■--+-----+-----1------41----+-----

. _!J0 - '" ~ - - __ !_ __ -- -- _____ :-r=-N ~~- --11--•,;__--+ __ .:;.. _ ____,1-----+-----~----+-----• • 
• ' 
• 

,,o II II II I 11 11 :::- : ---· ::-. - :· -P.:---·1---:--+------+-----+---- .... -----+------

II 

N 

• 

,.,0 ,_ __ ~ ____ .._ --.. ---. - ;· ,-------- .• -------+- _ ~ __ , _. I -t- If ___ -4-_...;:::;___._ _ _,:;___.., ____ ._ ____ -4 ____ +-----,-r: ~-: -;---=_-::-~.t-: ___ -+--.:.:=---... -.-:=---... ---- ... ----~----+-----
II 

i ., I\ 

•• 
•oo • II II ' II -+-....;•~-...J.---:;..-~-----+----~~----+-----.-

_ .10 11 11 u ___ f . 11 ___ !--~---..---+.,{,,L...~-----+----~~-----+-----
4:.IO 11 ·--4 n 11 . _ l-➔•U.."-..--"~-+--__;;;.-~----4-----+----+----• -:1~---•:----~--~--: J·-:: .. : 

-•~---·-" II 11__ '{e) \ • 
6',0 -------- ___ .,.: ____ --+·------~----1-----+----1~----

• 

~f :;-F-:-~r-=---= !=-:: -·.•t_ ~ ----=.----~---1----+----t----+----

-{:~ -]l-~=f=:=-+= ~:E=~--:~---4-----+--~---;-i---+----
~;~-- ~OJ-~-~-~ ---~t'-:-~~-L-=~=----~----+-----+----+---+-----
~•o_r• ... ±-----_J . -t--· -

_·J'.,(J. ---·- -- --· -· -----......J~---.J.-----1-----4-----+-----+-----
•.f.o I ! • -·· -·•- ---- ... ~ - . ~ -- . - -l~-----4------~----+-----+-----t-----
•,•,~ _j _ ·--- ---~-----1--- ---- -l-- ·-----1-----t-----t- ___ ..._ ____ __. ____ -+------
• ,tn I 

-,,...-o · r -----·-----= :----=~-t~=--· 
6 fl() 7- ------L------' I 

--1---~---4-----+----t---+--- ____ , __ _ - --··----..L.------1-----L------li.-----'------
I0fll· Th•·••• •h••• la thl• 1ehl• refl•ct th• f•ll••l•t h•••c ■ 1•1••• ••·•lr••••I ■: 

t0-laoh •l•l ■ u• ••peratl•• qt pole h••~••• •••tr ■ l •r •••••·••1 ae4 h19h••t l ■ l■ p'••• 
c••••clor ITh••• l ■ hle• do••• lacludo ••r ••••••••••I~• of •••I••• ••••••ll•• ••· ., ........ , ...... , ........ ,, ... , ................... , .. , ........ , .. ,. 

I 30 larh ••••••• ••••P•• oepnr••lo■ hot•••• h&9ho ■ t ••••••••• co•4vct•r ••• ••••••l er 

I 

• 
••cueJarl••· 
L••• ■ I •ltht •••• ■ h•• ••c~••••I•• •P lo 711 ••lt ■ •r• ••••·••'· ••• 
All ■ •P•••••••• ••• h ■■ o• oo ~r.A pelo hoed •••flt•r•tlo ■■ •1th • ■,trel I~ feel h•l•• 
p•l• top••• ph■•• olroo ■ c-•~rln9 • poeltlo ■ •• top •f •••• ••• l••••• ••••••••r 1 , .. , .......... , .. 

l'>-Y:1 on• ID --------- ------· - ---·-



! 
t 
\ ) 

..., .... 
.. -.ii 

210 

II .. NH ...,,..._ • .._. .. , ■1111'■■~ · ....... , ■lvnta~ ••~!,!•' -u,■11, 

~-t----t'"'----+---+----+-----+-----+----+----►---~----~ 
!Mm 

~1110 ~~-+---+--+---+--+----+--~--I---~~-~ ... ___ ...., ____ .. ____ ..., ____ ,.__ ___ .._, _____ .... ____ ..,_ _____ :.,.._, ______ _ 
2,0 
t,O '2 - .. '2 Iii: I. II! 

~(I • • • 
2'0 • • • •o • • • 
290 ill • ff A 

,oo tJ • ... 
,1u • - • " - .. I 
~ i • • I i,, r, 

2~. }/; • • 
!-~ ,::i I: ..... •• 

,, I:; , A i:: ,., n 

410 C r, Q ~ £. I:: -,, I'\ '7 C" ,o..o,_ ' a I\ , .. C 
~ .. ' Q C l!I 

,o"' , .. ;:.. ;.,. .. 1 .... 

,-:t_(l 1,n i:: •if), C: 

,-:i. .. ,,_n ,c: ~ 
,L. n ,~ r, 

-"-'°--+-,_., _ _,~.,.,_.n...,c...._4 _ _.A....,n.._-'-... ,;1,1,oi;,..,;i..i::_.J-...;a;%&1 !.--...,1,.;a...,;._.....,_.....__,......,,.._;i...._.., ____ ..., ____ _ 
,, C: -160 i. i:: ,, n A c ,-::i_n -~__,a;1.·..,-";.L..-~:&a1"'--+-.....,...,,__,.._...., .... _-+-_· _____ _ 

1 I, r;;, 10 n .. t:: r, 

, .. I\ ,~ i:: ,.,. fl ..E,_~ 1 W II n /'I II ---1-,• ◄11.1,l'\J,.,Jr,l,L."4...llao~--t,,j~.U--+"""".,_jj)-_,+ __ ~+----
4180 : - , , 1 r; a i:.: , ~ c , n i:: 

J~-~ I, "l C , .,. c; 

if. n l'lh .n ,Ai\ 
_4...:;.9_0_'----4-~-~--t-_.,11...., O....,_l'\-i---•----•~..i,1,ih•..,,u.. r,_,1....,111.,11L..,..i,l"\.L-4-........... 1--.,t.1 .. +-t--..ii.t".,,.__·_-_t-_-_-_-_-➔+---_-·:::: 

,oQ " " • , ,, .... ' , L. . Ai , , c:: 

-~10 1 l ----···· ·---·t---------,.__, _________________ _.,.. _________ , ---
.,20_ -+---··------------ --------~----. ····•·-·-,____ ______ .._ ___ .,...;_, __ ----+---- __ ...., ___ _ 

---·--
-~~----J----➔----4-----4---- .. -----·--~---+-----~---·+-----
- ')-~~-➔i ___ -4 _____ +----J-----~--------··----·-.,_ ___ ., _____ _,1----+-·-----

'},o • -'-"---+----.._----+-----~,-.----'--·----+--·-- .... -..-- .... ----+--- .... ----
-_I __ -!_~ t _-__ --=: .... =·=-:..~=--~=--~=-~~: ... -~=-----=--=-=-_=:===:::::::~=---~-_-±__.1-----_-_--_-·_--_.,_ ___ ...... -------·-_-_-_- ----
_ ,90 __ +· - -- j I - -· ·-·-- t '"I ~-

600 -·---------------+,------- -•··----+---- ··1----+-·---· I . ···- -·----·-
IOT[l1 T"• d•t• •II••• la t•l• ,ea.le refleot ,a.o fell ■ •l•• a.o•Ao •&•1••• r•q•lr••••~ ■: 

1. &O·l•■• ■ l•l••• ■ ep■ rolle■ •t ■•l• ••••••• ■■•lr ■ l er ••••••••r a■d ll&t•••i tol••·••~ 
e• ■ d ■oter IT•••• tolt1oa •• not 1a ■ l••• aa, oo■■ Ad ■ r ■ tl•• •f ■ 1 ■ 1 ■■■ •••••••••• r ■• 
"l•lr,o ■•••• •••• p•••r •ll ■ lp■••t Ao ■••■ toe!•••••• lt■ J,w ■ tll• ■■■ troll, 

:a. Jo-, ....... ,., ••• -~,., .•• "•!1>•~•11•• ........ llllilll••· t ■ l ■ pa. ■■• ••• , •• , .. r ••• 11••'-'"'' ., 

I 

• 
...... , ..... . 
Lt ■• of «l9llt r ■ l• ■ Ilea •••••·••l•• opt• ?SO w ■ i•• er■ l ■ ••l••t-
All •••■ fl!lli ■■■ are i. ■••~ •■ ICA p•!~ ~••• o■afit••••l••• wllll ■ •••~•l I~ foot 11•1 ■■ 

. pele 1•'1 ■a.i pho■• ■ 1••• •·ooeNl ■ t • po"l Uoc •t 1041 of ,010 •••• l••••I •••• .. ••rr I 
, ••••• , ••••• ,,.4. 

·---------·-----------



-
111.flUL IIHUTIN TAILII ... talNIIE -1-IU 

Ll .. 1 ■1 IIITltCI .......... ,, •.. 
/:.. UT\ "':, 

• IU lllC'IIIC PIU LIHI - Jl'eet Medium Tilt .... c•'Juc•o■ m t.able8 ... ........... ••• •"'-' •• ,a--...... ".~ .. -;::.;::;~' .. AU we":,.f-: l..f or JAeae an - ............... _ -·"· -· ,. . ..... ....... IIPHATI•■ AT POLI .. , .... •01111 ll■TIIL ... T•••••••• c••111e,■11 ... 
1.1 .. 111 -:11-:an auL ••• ..... -.c::n IUl.1111 •••• ...... .,, "'" , ... ... ,.. auL ING ... ,.. auLIII& .,,. .. 

PT. L-• ,..._. C ... 1.0llllt PO'lla COND 1.o■aa ll'Ofta CGND. L .. a •Ga£• CCIIO. &.oaa PO•■ CCIND 

.. ttll■L H-IH• ......... ,,c .. , ... w •IVIIAL 11-■■Y •luYHL · nc-•••,r ......... ■1co11•a■• 

200 
210 

220 I I 

:no 
2•0 
1,0 ~ c; (, c.; "2 r:;: t:. r:;: '2 r:;: t:. C: 

260 II ' n II n H "7 ,.. 

no II n .. 7_n n '7 - i. -·--··-
.;,lJ,O • 7 n • " J.. 0 • 
~o .. 

' 
II • ! "T r II A n ------··· .0. n ,oo Ill ' 7 c;. II II Ar:;: 

_1}_0 ! N ,, N N " l!l 

310 ti : ~ I'\ I. r. .l L I, C n r. : 
' 

_}.}~ ---4.0 8. 5 Ii.; ... c;.o 9. ij i ... -,.o ... s II " Q.O '5. 5 1.0.0 ' -w ,,.o 'i .0 1.5 6.o ,,o 
' • I 

_!_6 °-. +· -. ..::"L&!l. .. ~ a - c; t; - c; ,n o • ,o c; l 
:\7 ~ , c; c.; I " {, " II f, c; ,, 

" I 

-,1)10 ·t· a ,n n " , " c; 7 n ,, c; ' -····· ... 

l _J90 o.o I lfL<; l.J. c; , 11 .b t. 'i 1?.0 

<100 L. r; . , , 0 ., .0 I 11 - t; fLo 1? 'i 
410 7 n I II 7_,:; , 'l - n fLc:; 1 'LO T I 

•30· 7 - ,:; , 1 - r:; A n " Q (\ , ~. i:; 

-~?- t • I _J~...O... 
A C 10 c;. 0 ,:; 1 I, n : 

-:~-··t • , ".) " • 1 I, i:; I B.o n s '----· 
ti~ i , 2 (\ on , -, .. inn 1:...a.=t~-

' --- .. -•7Lj ' 
I I 

T ! •eo 
• ..,r, I - - ·---➔- ·-•·----t-· -- -

- :>!JO ' ' I 

">IU r , ·---h-- . .__ --· ----------
• 10 : • -r-----•----·--+-·--·•.~o-· ·r " ----~--- . 

-· . ·-------·--+- ; 

'_ .. ,l ____ }__ -- ; 
: 

~,o I ' -----
~f,O I I - - ··◄. --·-·+-· ----,,o ; ' ----;-··---r.---.. I !lt,O 

-,c;,o -1------ -------

-,,;;o 7-·-- .. 
I I ~-

■OTII: The•••• ehe•e la thl ■ t•h·• r ■ f! ■ ot th ■ f ■ llo ■ l ■• b•olc ■ lal••• ••q•l•••••••: 
I 40-laah •1•1 ■•• ■■ p•••ll•• ot pel ■ h•••••• •••trol or ••a•••••r ••• hl9h••t t•leph••• 

c• ■• .. ate•. ITh••• t•hle ■ •• ■ •I l•••••• ••v aa ■ •l••••tl1t• of ••••••• ••••••ti•• ••· 
q~l••••••• •h• ■ p•••• •q•lp•••t l• ••••••• •• ••l• helee lh• ■•••••II. 

2 )0-laah •l•I••• •I·•~•• ••••••ll•• h•••••• hl•h• ■ t teleph••• o••••ct•r ••• ••••••l •• 
••ae■ 4•rl•• 

3 La ••• , •ltht ,.1. •h•• ••o••·••l• ■ •• ,. , •••• ,, •••••••• , •• ~ 

4 •••••••••ti ■••••• b■••• •• aEA ••1• h••4 •••••••••••••• •••h •••lr ■ l 3~ f••• h ■ l•• 
P•J• ••• ••• ph••• •l••• ec~•PJl•t • poeltl•• •• lwp ef p•l• ••• 1••••• •••,•••rr 3 

-

BP::::n gura Ng. as. 
( 



.... 
IDffl& ••"• 11&11 IN flL-1 ■•-•u 

■ - 1\111111 ,a1 LIIII • Peet 
u••••••••• ..._ _"" ._,,,, ·-

. .. -· 
IUL••• e,AN ■Ul.lff S,AN ·-·----Ulllll"·N-- ·--.. ---ill 

no 

ao ■ • •· • 

'. ....,.... .••--·· ......... ----... 

:ileO • ■ • • --,.-+---~-..;.· -··""1'-----➔-------+----+-----+----+-----+---♦----29·~ ■ ■ I ■ • 

"· .. -...;_ ., .! 
~I 0 -. I 

-· .. .. Ill 

• 0 • 
• 0 • 

• " 
• 0 • 
•· 0 " 

N 
II " 

10111~,,1Ja•••,t.•~illa.f•• ··,·•·•,li.,a . .a.a.l•-&•U••1 Ill•· tell••••• ll ■ elo !lhl••• req11.lre•••••: 
llfo--=-n! r~,"'."~!' .~ ,· I, , • ---- ·~---- .. .A 

,,,, •• .a .... P,h~·••l#l• .. •11 ,,,•/,-_1,l,H.~fJ.1! .llelHH •••u•a er •••••il•U.f•~.11~9~~,1 •~~~,~••• 
" ••r,rA,-F.l,1'1w J1~f'.•f'• •~Ill.•,•, ,ii•_ 11.•,1 l ■ irhil• ••r ••■ U4er ■ t lu ,I ,•l•!f•, ,flPt~•f I!': '.•· 

q•••••••U1f'/!,1'-,,••••/, •,41•,1.P■•.•.•• l ■ •~••••• •• pelw 11 ■ -1 ■• •~•-•f¥!!,ill.,,,,,,a,. 
'" !lo,AA·J..,,.,,.,,-,1,■1~. 0~1\~••..■.,~~~P,■ r,~l•H _llelH■■ lll9lleat l ■ lj\pll ■ H.4'f"~l',IH ••• Hlllr ■ l H ........ ,.... . 

~, I, ,It! " , I 

' La ••••• , ... , ··~•- •II~• ........ , .... , u , •••• , ... ,. aa,■ l••'· 
... ,-,,rl .liiJ..1e¥41l'1,1,.1~-.,.. y.•,>'\•'!,~ .•.• .. •-~~ pal~. 11 ■ •4 o-■ Ut■UU•H .•HII ,H■ l!d .1)6 fHI lteh• 

f ; • ..,._.-'• ... ~Al!o'4.iPI!."• 'l\"~•11 •4!••'-rht • pu!Uoa H up et pele. ••◄-.•~~ .. •~-,••~•••:■ rr, I 
,. , ••• ,.1 ••••• , •• 1 ' . . . , , 

- ,#~ li:i~~,~lC;,µ:, r1, -!, L;-1 ·------------ :BP:Ml»n IP, a, 



---------------------------
IIITICM. IIPAIATIOI TAILII NI TILUIOI( UIDl■a,ILD 

N IU ILICTIIC NI.I LIIU - }''eet. 

LOA■ I ■■ ■ 11r■ 1Cf IO■t• Cl■DVCHI 

G.&. r!U 

----t-•-•_v;...•-•-• ... L-t•'-•-ce ... • .. • .. •-•-•-t .. •-•;.:v.,;;:•;;:•.:.L--4...:,ll::C;.:•=•;;; ... ;;;.:.'--+.;•:::•::u:.:':::•:::•.:.L_ i--'•-•_c_■-=•;;;a■;;.';;....i-::•:.::•;::u:.;'.:.••:::L:-~•:.:i:.::c::-::::•=-:•?... ■1i.,.u~ He-a■, 
aoo 
210 

" V '(. 

• - L r. r~ 

" T o~, 
• I 0 • 



u••• ., .. ,n ,..., .._;;;;--·----·-­
A& l'IU 

IIITIUL IIHUTIII Taa.11 Ill TIL .... I --•u 
• Ill IUCIIIC NU LIIII - l'eet 

._ ........ , .. •••••-•••••...,·•••••- .-=::::."'·· au lllc111a ~~-~ 1 ::"~~-~ 3 
- ......... - ........ _ ........ -;..;:,. ,.,~. ,.... - .... - 00, 

■ tlilt■- IHIIITtl■ II f•• • llfWIII felfH ■IHI•• .aaa ••• ••••--• • ~..:__ 
WiiC. auL I N5 •••• l;iM IUL I•• S,&11 - ~ I•· •••• IUL I•• IP41N IUI. I•• •••• 

...... ,.... C.O. .. ... fOIII• C:.0. I.OIH .... CGIIO. ~:!!I• P'"- CGNII. Loal pe,_.--;:--
••••.•1. HCIIII .. U ■IVH114. llcallM'f ■IVfNL .. --■'f J IV.,..L IIC-HIIY , IIIIUT■AL 11c-a11,r 

:zoo 

I. i:;: 

• -·- • 
• 
• 
" 

IOTII: Th• 4•t• ah••• la thln l ■ hl ■ r•fl•ct •·• 1•11••1 ■9 ·••le ■ 1 ■ 1••• req ■ lr• ■•■ t ■: 

1. ••·•••• •••'••• •••••••1•■ •• ,.,. ••••••• ••• ,,., ., ••G•••••r ••• •1•••~• '•'•••••• 
ro ■4 ■ot•• (Th••• tahl•• •• ••l l ■ cl ■4• ••r ••• ■ 14•1• 1 1•• ■ f • 1• 1••• ■ •p■ ratl•■ r•· 
q•I••••••• •h,• po•••••••••••• la ■•u■ t•• •• p•l• h•l•• ••• ••••••ll. 

2 10- •••• ■ l ■ l ■•• ■ 14••·•• ••P•••tl•• It•••••• •11ll••• t•l•••••• •••4 ■ c:rt•• a ■ 4 •••lr ■ l •• 
••e•adarl•• 

J Llae •f ■ l9ht ••I• ■ h•e ••■ o■4■ rl■■ •P •• 711 ••It•••• l ■••l•••· 
t All ••P•••II•■• er• ·•••· •• al:& P•I.• Ill••• e■afl••••U•I■ ■ & lit ■,■■ lrel I" feel 11•1•• 

P•l• t•p ••• pit••• ■ I••• ••~•~Jl•t e p1111&1&11 ■ el l•P el ·•1■ ••· l•■■■ I •••••·••r I 

BP-ES M:Jft IA, A~ 



flfflCll NPllltlll T&ILII fll TIL ..... I •Hl■ILI ._;,../'., "• 1• •••••et 
•. tu ILIC111C .... LIii• , • Feet 

~ ~~~•!:!!..~~!!~~....-..• ~•- ~•,"· au 
Hlldi\llf 

u ••• 

200 
210 

illllift- 1••tl'AT1e1 iiT ,aa.c • 'f•••• ••iltt 

IHI.I~ __,.,_.ALL .... 
~ 'JI or ·1-u on lCJI ■t.Nld. 

IULINI IPAN 

··L-■ --c-. 

■1111•aa. 11c-■, 

::120 

·~r-~i----r--+----1----ir---+----+------"--4---2.o 

------·----11----t-----+----,----~----+------I------'-----
. -·-·---"-----1-----t----~----+-----+-----4-----1~--,;_+-----

-,-1-0 ·-i----t------r----1-----,~---+----+---~f-------,j~---+-----
-. -- - ·------>-------1----t-----t-----+-----+----~----+----➔-----
..E~ ._- --+----+---+----+---➔----· ,10 --1-----+---,---+-----

C (\ 0 C ~ n ,n n 

- -'~o ___ -S-0--+-~•· -t-:~~-+"'-'1,J.J..,_--lf---=---+--.i~M---+----+---~----
_y1_0. --+--i..w'--~_:.__,! 

C C ,n n • , " r: 
-; - II L r 

, 

,~o . . , n.o~-t--~~-+--=:.._-+-e,.~-+---1..4~---+----+----+-----., . ,.. 
n-

I H'l.'i -r:-6 ,-.,-_i:; 
. - . -- -· ~ ---
._JJ_o___ _tu.O._+_,,..,n,., .. ._.•,___ •+~..1--+..-..alo'---+,-4-,a.;.1.--1f-_,1,,..,.L4---~---6----+----
•o" I. I +-•1~1:"'--{)---ir-J ...... "--+-'-W.~-~_u..u_ __ ~_w.:.,.,;i.4- ___ 4---___ -+, ___ .... ___ _ 

'. i:; 
ii-n 7_c; ,on 
, , .'l. n HLtr; 

--lL•-L , 
., n ,, 

_ "~ ~ __ i_ .. u + --· ~•---t-~....,.__-t- ............ ....__+_...._.._-+--~-i.+-----+----4----+-----
.. :.10 . - ~-· _..,,._l ........ •."-➔-"Ul.l--l-----+-~ .... 1--+---~ ... 4----+-----"'-----+-----

'/ LI H> n A r: , a:, n 

An " an· , ., c; 

• '" ...+-!>.--t-_.,19._.,..__n-1----+--..-'--P-...,_.,,_--11---....,....,.+----+-----+---➔-----
- ~~u_. Ji.a .. ._ ... ,otc-e. __ ... -+ ...... ~-+--i..J.-.U..-+..IIJ..U..-+---J.J.....;;M----,._ ___ ..,.. __ 4 ___ _ 

N ,o C: n C , 1, n 

Ai;: ,-;,. n , I, r: ,a:1 n 

-~~~ . ..1~ -+1_,.._·-~n..._-+-1J ............ -+-.... ....,;J,--ll-l,ll,,l-.;a..-➔---'~.u.+---~~---+---+-----
•"'o -. ---•-~-,...,· .. ~~~·.__...,...,lijl .. 

u n ,; "' .,.. r: ' , ., n 

,1 I'\ 'I·, " {\ ,; , C: C 

.Y!_o __ . >--~- l II. 
. ~-~-~ • __ '.] a'.J .. ~~ 0w-~-:.J,+,:w~~"°._"";_-:_-+t--::,1."";;:_-_-.J,•t_..__.,.:~_-:_ .... :_-:_...,_"~_ .. _"'~Jr~----::_-_-_ .... ::_-:_-:_-_-_-_.,.'--_-::_-::_--l;_-:_-_-_-::::_ 

- ~'JII_ .lO.a !J . -~--•~"'~.J...a.l"-~__...,_.u.._...i.. ____ '-____ l.- ___ .j.... ____ ~ ____ 4 ___ _ 

., ;,. n , ,. ,: .... cc ..i:: ;. 
'i"f\ rl I 1 I;:. fl 

. .,. --
ir;_ ir; ,, 0 

500 -1.0..!.i.-1~_, ... ....,n.._➔...., ..... ~+..u,Mo,..,__+----+-----t-----1-----+---+----
- 'I_I~- W.LD 1 )5 :> 

•.:,o_ ll..'.., ~ Jb 0 

, , c; 1h n 
,r, , ,on -. ;_ 

·,1'?_ ~Q---1- .. ~---..· .. "'-~~·----r-­
.. 40 __ _.,, __ . __ . -----~-- ---- -

I ··- -I ---·-t--· 
-~;~~+. -··-t .. .,.,o ~ ____ J ___ . ----·------·-·- -----+---·---+------4-----~ .... ---+--------

- _,.._ ___ ~l ________ ,._ ____ 4-____ 4-_--~------1..-----+----
! •,oo ! L 

·,9<> ! --_::i -----------~---4-----➔------~-----+---+--·-
,,_o~L ---- l.:...----'----'-----~----l..------l..---J.--------__._ ___ _ 

IOflll· T"• tl•t• •h••• la 1hl• t•ltl• r ■ fl ■ at tit• iollo ■ l•t ll••l• •l•l ■•• ••••'•••••••: •o l ■ ~lt •lal••• ••~•r ■ tl•• ■ t pal ■ lt ■ r•••• ••utrol •r ••••• .. •rr ••4 ltl.1,■ •• ••l ■ pl, ■ •• 
rnn<t•cter ITII••• t•ltl•• ... ••• laol ■ .. • ••F ••••• .. •r ■ tlo ■ ■ f •l•I••• ••P•r•ll•• re• 
••••••••'• •h•• po••• ••YIP•••• le ••a••• .. •• pol• ll•l•• tit ■ •■ Mtroll 

I J" , ■ n~ el ■ l ■ M ■ eld•p•a ••P■ r••l•• lt•••••a ltaqh••t ••l•PII••• ••• .. ••••• •• .. ••••r•l or 
••••·••larl ■• 

3 I.In ■ of •l•lt• ,~l• •~•• ••c•••••••• ■ p 1 ■ 710 ••lt• or• l•••l••~ 
t 111 ••f•••••••• or• ....... •• IEA pol ■ 11•• .. •••''••r••l••• •ltll •••trol IK I••• 11•1•• 

P•l• ••P •• .. p~••• ■ Ir•• oa~·,,.,,, •• • po•ltlea et top of p ■ l ■ ••d l••••t ••-••••r :I 

BP::fLQm; JIQ-S ---- --- - -------- ----

/ 
! 



---- ------------------------------
WITICAL .. IIATIN THUi flN 'IIUNIII •n•HLI 

• IIA ILIC111C NLI LIIII .. Feel. 
~·-·- ••1t•1c, ••"• ceaeun•• 

4 7/i ,., m .... Jll41UIII ITILI .... --.Ctft A1J. cabl,t-·-1 
-.::.!!!.-:-.,._ .. ~~..-.", ••• -"::!~::: •. au : ..... ~ -Loa - : 1,,.1 or 1'1•• 8Q 

. ' ,' . ' 

11-:~-=••t.:l,;,I •· llfHITIII IT NLI IITVl•I flV•• ■•■Tl'" a•• ••• •••••• ----~ -~---u:: IP'- ■•1.1•• .... 1111A IULIWI SPAii IIIJl.;1118 •••• •uLtllll ....... au.:, ...... ,. .. 

" LINtl Pl■I• c ... : L .... P"!,• ~- 1.•11t.1-• nam. I.NII •n•• -. •-i --Ii c-.· · 

200 
~10 -:=--r---:---t ....... --t----+---+-~-- -~---~-➔-....... -+--+---

_l~ -~---1t------t---~~----t----r-----'---~L-----l----➔----... 
_Jj_CL__ ---·+---·-+----1-----lf---+---+---.....J---......l~-----J...---
~.!.~ ·----i------"'t""----1-----1r------if----+---+----l------,l-----2,o 

- 2"1_«!._ -----1--- --t----+---'--+----➔----"'-----1-----.J-----1-----
280 --- ~ ---- ~------t----+-----+---- ... -------+----.__;__ __ J.__.:...._~----

~ ~l)O __ ~ ... - ·- '-· - - ·•- -'-------••--+-----➔-----➔-•---t------'--·--+-----
,011 -- --t-----1-----~~----r----t----+----t----"'-----+----+----­

_J_l_u __ •-· - -· ----·-··. -"1""----t-------i~----+-----+-----t-----~-----------
, ... 0 -- -- --· i. ------- ..,._,_ ________________________ :_., -----4------------
HO t I ~t:4·1:,;~ (,~_-;:.,_--_~_-;r::-.-l.:-;~-.-r:;.:~=:~= .. ,!i::~::r .. ~--~--::,~---+--------=·-=-=--t===:--_-=-=-=·=·=_-==-·-=:-===-=~~=--~=::=--~=--~=--~=--~=:::·-_~==·=·-==-=-:~-==--==--==--==--=·· 

··,;;;:;- " -- ·• • --r--.----+----t-----t-----+-----·-+---~i------
---- t---"' --+-~--+--.;;...--+-----+---+----1-----4---+-·----, 
_2.H_O H t·--'.:.' --If-_:.:"---+---+ "'•"U.--+---•-'--------+----+-----+----+----~ 
_}'!U • " • I.---➔·-;.;.._-+-_..;;: __ +----+----+----+----+----+------

• ..,., " It 

__ ,_, _ _...l ---"--+--•--➔_....,.., .. r;.,__+-------+-----+------~----'-----+-----~ r--~ --t--~---_ .. ___ : -~~--+----+---~-~---11---+---.. ,o II j 'I I • U I\ 

-:~:-~ ··;---1-;·t • ,~ /-.~·-1--n_:.:11
_ ... - ...... -'----+----•---➔----+----+----

. --.,;,, • I II ti n 
4•7~• ' I II I. -.8~•--· t-~ -t- 0 ', I "'"' , '.;ff:' -+----+---__;+-----+•.,...,---t-----

~ .-~,.,:~r-4..~ ~ II ~---n--1,t---Q--r,--+----+-----+------~----t----+---,.---
•• ")11<1 --!--- H ; " r. II II 

---+-----+----+--·- --•··" l O •••.• .!i-il--t-···~- c c; l n n 
''t,JO _11 . i -~ -a---!.'-·---t--···· II --L----------~----~----+-----~---- -+•-----
••,"_-··4--.~-t • ~ - .. - .. 

- ")40 __ ; 'H I 11\ .0 • I - ,i .... 
'">">O ._ I ,, I • (, C ,, --,.,--+-----11---·--· 1--··--------·-~---- ----
~-~io_.t-~---t---J.C.: c.:. • ,_, __ ,.._ ____ -- ____ -4f---- -~-----L----···-t ----.-. _ 
_ ,:,_o_t-~ II ., n ,, c; 

--~Ito~---~ ---t-11...!l'-+--"-7.;i._C:~ ... J.i1~ O.u,_n_,1- __ ~----1~---+---~---+-----
_')'.!IJ ..... ..1- ·/+0 I . J J t; • • 

600 j N 1 · , , ..,_ • A n , ,-, c: 

-•Otla: TIii• •••• •Ill••• la 11111• 1•1111• r•flao1 1111• f•llewl ■9 ll••lc -l•l••• r•q•Ar• ■••••=· 
1 •O•l••• •i~•••• ••••r••l~• •• p•l• ••••••• ••••r•l •r ••c••••rr ••4 ''••••• ••'•••••• 

.. •••••••r- CT•••• •••I•• 4• ••• &a■ l•4• ••r ••••l••r ■ 1l•• ,.f ■ l•l••• ••p■r•tl•• r•· 
•: .. &•••••'• •••• p•••r ••••••••• l• ••••••4 •• pol• ••1•• 1111• ••••r•ll·. 

I >O l••III ■ l•l••• •l4ap■• ••••r ■ ll•• ·•••••• ·••111••1 &•l•pll••• •••4••t•r • ■4 ••••r•l •r 
•••••"•rl••· 

J Ll•• •I ■ 191111 ••l• •·•• •••••4■ rA•• •· 1• 711 ••11• ■ r• l•••l••~-
• au ••P•r•lloa1, ••• ••••4 •• IEA ••'• •••4 •••"••r••l••• •••• •••U•I 116 •••• 111•1•• 

p•l• ••• ••4 •Ill••• wlr•• •••••r'•• • •••l&l•• •• •••el••'• ••4 l••••• •••••••rr I 
•••• 111., •• ••• , •• ,. 

~ Ilea 8ft 

.. 



IIIIIUI. •1ut1N 1*11 NI IIL ..... I ••u•1L1 
· N IU ILIC111C NU LIIII • Jl'tMt. 

L ... , ....... lfl ,_. - ... 

6..1.,v 
LtglLt .. , • ._ ---All. oal,J .. ..;.: •• 

c:.: = ••~·••----i".!!~~-•-:-:::::::_;=:--.,, ·ha,·,,. ,..;. ~:_ .. ~ 
~·~ - ···-•-_ - - .... . ,_ ...... - .. 
. 'l "'"ll • ......,UHIH•H H HLI 11,11■■• ..... ■-~-tJ!L .... --- ------· ·== r♦H 8"-L ••• ~.~~- •u1.t111t IPA■ ... '-.!.!!,.!!~• , -Lt■I •••• IUl.l ■I 0!!!_ 

U L .... _,~._!!111. 1 L_!!P ,~~•-· .L~ '-'r---~. _1,.!!I!.!!!!! a.:__ .__ N- ~---
4 '11.rdll,. H,._tl,· ••1111.c; , lffettt 1 8:rtiH1. .. Httlt!lf! ..,._,~ N,-1♦.'. ·--......... . __..... 

- J1!L.,_. _ _,._ -- ...... - - --- ___ ,,_ ___ -t-----t----+---_;-+---~-----· :uo -220·-' - --- -------1t--·---+-------T----it-----1~---~----+---_jl-~--- .... 

J-l!L...-----!---+----t----1r---+----+--4----+---+-----,.o 
:1,0 

_2']_!) _____ ... -2110 

__3!0 
,c=o- 1,1---~---,-+----➔---+-----1----+------i-,-----I~---+----'"-----s. n 

~?-l--·--z11-----+----+----➔---·--+-----+-----1-----..... ----1----­~~-~--·--t--~--l-----+-----t-----+----~-----'--•---I----"----_ _!~4--~-~f--....---+----+-­

• 
• 

~ r -... ,.o_!.-," -,,c;-1- .-1----=::----1~--~-----1---+----+---1-----+----11--~--

,ao ~~•-+-----+----t----+-----+--- ...... --""------'-- ...... ~---
" • 

,~~-.C~-➔....l,,&a,A,__➔---~---,._---"---·""""'----'-----..,,_---'----'llfO ' j ■ 
~ n 

• 
" .. -,·-

,:.. ... •on -o1-,o-.----+~ ..... -+----1----11---+----+----~~---1---+-----
- --------"--'------t-----+-----+----+------1----4-----1----+-----.. ~ ---+-----+-----..... ---+-----+-----1-----.1-----1-----+----+-------•"o -----+-----+---·--+----+-----------1-----1----+·-.;_--,t----+------~~~-1------•-----'------1~----1------.-! -----'------'--~---1-----+-----·~ ' - ---t----+------...----4----+--·- ------l~----1---- ... ---1----... . ,, .. - --- --·--'------.l,.:.----'------l,----+-----+-----&.-----l,----1-----

• 'I" .iio-· -----+---------1-----+---- 4 ---- 4 ----+----·-+----+-----·-·-----------+-----+-----+----+----·--&-----1,-----1,-----t----­
.. ·~- -. ·----4------1----+----~---+-----&.----'------+------+-------~~~-----·-+·----J.----+----~----1~---·----1-----... ---~----
- .. _.~• - . -- ... _______ 1 ____ -,11-.---+-----+----,l.-----.1-----1-----i----------

--~------'-----+----------------·---'--°')" 
11\foU -. ------1------+-----+----➔-----1---------4·----~--- ---·---· ·-----

- ... ~~~ _._ ____ ,J.. ____ ..J.-----11-----"----....&;----....&;----~-----+-----+----~ 
•,t,() 

·- ---- --- --"-----+-~---+---------+-----•--------
.... ~II --1~----..._ ____ .J_ ___ -◄-----l~---+----+----l----•-it-----t---~--
'.•80 i ____ _,.1-----+-------+-·---1-----~-----➔-----.... ----t------_ .,"i~-~ ___ _j _____ ..J. ___ ..,i ____ -1, ___ --1~---...J.-----1~----1---~t---· 
t,O,I I i i 

■Ofll: ,~. 4••· -~·-· ••• ~, ••• ~ •• ,., ••• , -~·, •••••••• ~••le ••••••• r••••r••••t•: 
I tO · •••~ •••111,.0 •••••••••• •• •••• It•••••• •••tr•1 or ••••• .. ••r •• .. lll&t~••• ••••• .. ••.•· 

roollooler CT~••• ••~••• ... ••• l••l• .. • ••r ••••l .. •r••••• •I ••• 1••• ••p•r•tloa ·re• 
q•I••••••• •~•o P•••• •·•IP•••• lo•••••• .. •• P•I• ·•1•• t~• •••tr•I). 

I >O·l•r.• •l•I••• ol4•P•• •••••••••• ~•••••• 11119~••• ••••••••• ••• .. ••tor •• .. ••••r••· •-• 
••c••••••••· 
Lio••••••~• rol• •~•• oocoo4••1•• op to 711 ••It• •r• l•••l••~-

:t" le•I hi•• · 
........ ,, :t 

All ••••••••••• ••• ••••• oo IEA p•l• ~••4 ••■ fl9or•tl••• wit~ ••■ tr•l 
P•I• ••P ••• Jh••• ••••• •c~opplo9 • P•~ttl•• at l•p •f p•1• ••4 l••••• 
, ••••••••••• ,,.1. 

______________________________________ .... BP::11e;.11·lfJPB'!l~~ ....... 19-·.,-9&-



-.· 
RITICIL -MATIN tlall NI YIUNIII •tr-ILi ...... ·····~ ·--·--· - 1''eeL 

A&,.,,, 
• IU ILlffltC NI.I LIIII 

---........ ...e!..•N·lffNi•~.:..:.-..H9'1-a· -~~f~. 
Medi.um ,a.,._. -• .All. .cabla• au 

•••• 1.aa ~ ~ laU OD 1llll ii 
.. ..... -•• ,- ..... ■-- AW: ,tU HTlflll ..... ..... IAI -· .•. ------
.. .:= ~•, auLtNe •••• ltN\ •u'-•"• ..... a::nftaULINe ..... IULINI • •••• au1,.1d ...... . ,. L--••-•c-. L ........ CM, LOlla NIia CGIIO. L .. H PCII■ c-. •-•' .. •-r-. ...... , HCNN9¥ ... , .... ·--·-· .. ~ ..... MCNe .. 'f ...... , ........... ..;., .... ·-·-··· -200 

210 
-;-~ 

2110 

2•0 ·' -
250 

2io 
:no -
290 ~-··•---- -- -.$0 ··- ·- -,,,o 

_,2'!_ -· -,po 
! 

: i 
1no -···---:+---- .•- --·-,.(' 3fEE-~-r. r:. ".:I i:;. i.: i:;. ';) r:. I... a: 

II " • Ill II • 
''/0 I • II • H • • ------. ,ito n ' II • II • • ·---

,_J!~ II • • II • • --
4.CHI • .. • N " • -··---
"'10 " • • 11; II • ---,ao II II • II • "P ... ·---·--· 

•••• ~(1 •• II n • • . 
II • -~•n II " • ., n • • . ---- -·-· 

... 0 II • . - ' I II II II ..... 
41\n .. 7 n I 11' 

- ··--t-· • • II 

••• ,,, i II II • --~ • II 

,~o ... " " II • £1 ·--· 4q~-··-r . .. ' - • II II u • ♦ --r- -.. II , N -...,, II fl " J. n fl ,c - --,- ........ ,~ " ___ .... , .,, • II • II . -
•. 1'•. " __ O ... Cl -~~- • - ___ h. C n n 

~ ' ·- ~--AZ. -
''"' 

., .. ,. II II . -- • ♦ --· - ---- ------ '-- -... .\. 'l.Jl:..... .... _ --II • .. - r:. n n 
, ·-- - -.. 

" II ~ I, c.. II • n ,-. -. -.---4-- . .,, i, ... :.i - I .. - n· o n c.; - i:; 
, .... -. I -. " ,,_o . .!L&- II II ,n n . ·-· . II ' ti • 0 c; • • i 

t 
,_.._ 

.,..,,. 
I 
. -··+---
,... " c· L: C: ll ,· "' , I ,,. ---• .. II I 

, , . ,,. 
II II , I'\ I'\ I " II 

·- -· I ... 
■OTII Tbe ·••• •••• ■ l ■ tlltl ■ t•lltl• reflect 1h~ follo•l ■ 9 llt• ■ lc al ■ l ■•• r•••lr• ■•■l ■: 

•o laal, .,., ••• •••••••••• •• - ... ,.bet••·· ••• , •• , or ••c••d•rr ..... , ...... ,.,., •••• 

• "•du.-••• ITII, ■•• •••••• •• ••• l ■ •ludo ••r c••••••r•tlo• of ■ l•l••• •• .. •••••~• ••· 
~~•••••••• •Ill•• P•••• ••••••••• l• ••••t•d •• •••• b•la• the ••••••11. 

2 ,,, .... ., el11loue ••••pa• ••P••a1·1a■ bot•••• 11,lvlll••t t•l•plltet■• conduct•r a ■ d •••••••· •• 

, 
• 

.. ~ ...... , ... 
.••• of ., •• , •• , .............. , •• up to 1io ••lt• ar• l ■ •ol••~-

All ••P•••••••• ••• ••••• aa llA pol• bead co■~lt•ra•l•■• •llllt ■■•lral )~ f••• ••1•• 
P_•I• 1011 ••· pll••• el••• oc-:uppln9 a pooltl•• al '"P of .. al• a ■ d la•••• ••c• ■darr ' ... ~ •.•.....• , ... BP::FiJ.W:C 19, ag --- - --- --------------------· --· ------------

.. 



----------~-----------------,~~-~~~~~-----------" .............. , ........... . 
llftlCM ~PMATIN Ta&H ,01 TILl,_I •Hl■tLI 

N Ila fUC111C Pill LIIII - Feet 
~ 1111IA!.a .. e;.;;:ii'-1 •• ••-~.:..."J•••-.-=-::::::.•"· &II .Jlllll,l.tl.- --- ........ - __ ;;...._.. - ••• 

5 1m -
,,u ..... --tNAU. --~'-- w18 
1DC 'JI or laN • &I ■'tNDA • 

---·- ·•~J•.!,!!.!.U!L AT ffLI • IYVII■ , ..... ■l■T , ...... , ... ---·'"I· 
I.:;: AJ.,L!r,L I~!. t'''I .. . ·~~•! '!..'.!... " __ ...,!!~~•!~!!.. -- ..!!~!!•-·-·-·-·-►--•--..;:;-• ....... .;:.~•.;;;•.;;;•:.. 

,, t~.!"811 ~-- .• ttl!..••!'J!-!~- ~.•••• 'Al!!..-..!!!e-~ SM •- -- •-
- ""'"'-. N~•• ~"~-•.!!:!!!..-• •tu,-. ~Mt .. .,,_. 'He- .. , 

:lOO 
~ - -----...,j ----·-t-----+-----+-----+------1-----1------+-----+------· .. . ... -- ·---t----t~----+---+-----+----4-_;, __ _, ____ ..,1._,..;_ __ 

.2~ - - . ·--------------.--------t----+-----+----◄------1~-----,._ ____ _ 

.-ll«!. ·- ·---·-. --·-~---➔·------1----+-----+------1------j~---.... ----,.(l 
·••I----· 

_ 2~0 
. ----·---t----+---t---+---+--+--~1----1----

260 -;;;;,-· -----r-----t----➔-----+----+-----1f-----1f-----➔----➔-----
2ao - -- -- -- ----+~---+-----+-----+------+-----+------'------'-----

:.l90 ,-
--•· ·-- --~- ·-- -'---=--+-----t-----t-----➔----➔--•---·----- -----

__ ,oo •L, _.fi..CL_·-t---+----il----+----f-.----f------+----+-----
i lO U H 

- I. . . - - ---·- - --- 1o-----•-+-----+-----+-----•-t-----ti-------'-----◄------• 
)'.IO - ·--~•·-· ~--t·----.,...-----t-----!-----+·-----1-------t-----+-----
' '" II 11 -'--· .. ·-·----·- - ---------1"""'"----➔-----•----•--4~----i~----➔-----+-----
940 " " 
, ... o •. -" - - ·--:, ~ -

14110 
__ ,•10 

. " ·- - ---·. --- •·•---- --•--··- - -----♦-----1------i~----i~-----i·-----+-----
.. . - '!_ --1-!~---·t------+------+----i-----~----+----~----t---11 M . . .-!"" 

. .J~O -----· _ __.__ ···----·t----- ..... -----+-----,1-----+----+-----+------1---~---• nn • 
II fi~O 

410 --------➔----+·----➔---~~----➔---~~----+-----~----
II 

.. ·-- --4------ -i~---~-----◄-----+-----1------1-------t~----t--------~, --- --- --··--·-
Cl'ltl 

. - .... - -·-- ·-----·•- - ------
eflO 

-···--- -·· - --- -- ·-- ----
. -------- _____ ..... ____ ,. _____ ..., ____ ..... ___ _ 

--·· ... ---·-- - ----1---------·----+-----➔-----+-----+------t---·-.... -----
----- ~-- -·-·- -•-·-+-----+-----+----f.----.f------+----f--'~~~f----+----+---+----~---~----1----~-----t-----t--­., In .. ·--- --~--·· ··- -----~------·~----il------.f-----11-----+------- --. ----

•. ,.,~ ·--- >---· - - . -- ·-----'--·--- ---+-----4-----+------t----+-- -
___ .,.," - - -- -·--·--•-4-----.J..-----"-----J------1-----1------+----+-----
--~f,U.. .. ---· >-·· _ _ __ • .. _ ·-'------..----- -l'-----+----+..,..-----+-----r-------,.,11 I -· . _.__._ ---;·--
-2~<! ---·- '----~--- --- _______ 4-i'-----l------+-----+-------t-----1r--···-

~cw ----·· _____ l------1-----+----➔-----+-----+----+----t-~ _ 
~!w_...., ___ __.._ ___ . __ ~. _____ ...L _____ Li. ----L----.L-----'-----.J.----.,._ _____ _ 
ao,ra: T•• •••• •b••• 1. •••• 1 ■ bl• •• ,, •• , ••• ,.1& ■•••• b•••• •••'••• ••••••••••••' 
I 10-lagb et•l••• 8•p■ ,a1l•• •' p•l• b•••••• ••~•••l •• ~••••·••r ••· •&t•••I l•l••·••• 

•·••~•r••• tYb••• • ■bl••••••• leel••• ••r ••••l••••ll•• •f •l•l••• •••••••••• r•-
1••••••"•• •'•• F•••• ••••••••• le••••••·•• ••l• 1, ■ I•• •·• ••••••It. 

1. '•·•••• ••~•~•• •'••~•• •••••••••• ••••••• .,,., •• , ••l•r•••• ••••••••• ••• ••••••l •• 
,r,.e,:ea4eV"le ■ 

I. •-a~"' •' ••••• r11 I• •••• •••••••• I•• 111> •• 711 ••lt• ■ r ■ l•••I•••. 
<I. All ••~•••ll••• ar ■ ••••• •• IIEA p ■ l• II••• •••flt••••&••• •&I• •-U■ l IN f••• ••I•• 

•• ,. , •• ··- ............... ,, •• , • ,. •• II ••••••••••••••••• l••··· ••••••• ,, ' , ... ~., ........ , BP:::l&l'Pl9 · loo 



\ 
) 

... ·-···· .. --·------------·----
fllflCM ••••••TIii T•&ll-fll T&lflll1 ■Dlla,ILO 

•uLI .. IPAN 
0 ·L ......... C.... L .... ·•-I COND.· LOl!I■ •-··,_..• ,· Lllliait --"-.' •--•IN-~-
-... , .... , lt-111••.:· ... ,.--,: .,......... • ... , .. ~ ........ , ., .. .;..... , ;,.:...:: ••• ,, ·:.. ... ,_. ----··· 

ieo. 
210 ., ,.. ··' ", .. :,~;"'"'1t-----~t,,,-- ...... ......;.4.;;,_,..:.....-+....;...~.-.:+.;.;~.;_+-~_;_.~-.;_-1,.;.- __ ~--+..;_,--&.-;.._.-

2110 

210 
2'70 

"'.·n ~-r;' la'..~ 

" a r:;: I'\ 

520 ·11 II " " HO II ,:.o·-'" >-c-:--::.,-·-=1-----..-t,,,--~,-.+-,...,.,,...,_.+--..,,...--,1---..--~1-----f--.--,---4----1-----
,~ -"'.'."_-+, __ _.,.;._-4_.;.:.....,.,.:..4--_..::....,..:.-+-----+---..&---~~~---+----~---

II • " tt ,i' .. 
" r;: r;: • C C 

160' . .....,;"...--,--t,-,---..:=-,..,..,........,,..::,,'""""4..,.,..,-,!:.--,,~l,,,--.,.,,..4,-----+----1----➔---4-----,,o. It 

. ... . . 
II " .. ... 

II II 

5ff0__ II .: ,.. n •• 
-· ii-.: •• ~ ,, -. ii II 

J?...,o_,:_ ·+--••---~ ....... 
4.00 II --•UO 

'°";:M)-;-·· . 

-.·,o·--.-."o ·--,---,-'--,t--,,,--➔---.,,-,~,.-,----➔-------,-l----,-.....,.4----11-------4 ..... ---t-----
~---,-,,t-.,.__..,._.,._ _____ '-_~,+-,--.,,..--+----""'""---+--------+----+-----

... l) . -"~·;, ... ----+,.,.,..-~_...,...,..---,,..,;:..,....,. ____ 4--__ _;_-+-----+---- ... ----·...;..-- .... -----
-·---·- ------,...+-----<~----- .... ---➔-----"----... ----+----➔-----;.,,11' 

t111• 

,19,.- ------,,-..,..,.----+------+-----+----~---+----+----+----

IOTl8:_ Tb! d•I• •b••• l ■ tbl• t ■bl• r•llect-~~. lollooiat lla•l• al ■ l••• r•q11lr••••t•: 
tO l•!>.11 ■.l, ■ 1 ■ 11 ■ ••f•~.•tla~ ■ t pot'e b•••••• ■•utr ■ l er •••••ll•rr '•■4 ... ltll••t t•l•• .. ••• 
cand ■ctor. CTb•••.t ■~ia• 4~ ~., i ■ •i ■4• ••i·~•••l~eratl•• ,if •l•l■•• ••p•r•tl•• re• 
qu_l ••••••• •"•,; P•••r · •q■ lp·•••t le aeiiiiu4 •• p•l• l,•lo ■ tll• · ■ ••tr•U · 

I ·,_o :1 ■ cb ol ■ &_e'11 ■ ■ lli•••·• '•••■'/■ ·u11i' ■· ........... b'liJbeio't t•l•pb•••· co■ .. 11ct•r ■■4 •••U•l •r 
••c·••4•1'1•• .. , .. ,. -: . a•:. . {. . . . . - . 

3 I. l ■ o • f • l tlll,t .r.• l.• -~II•• •••••ll·•·r 1·•·• '•p •·• '7$1 oe'lt'a ■ r• laooh•.; · 
• . Al,1_ oop,u11tha■ .•r•. b,•••4 o ■ IIEI ·p•l~ b•• .. •••flt■ rat'J: ■ a• ■ llll •••tr•l 19' f ■•t 111>•1•• 

1•• I• ·, ,;, ••,.' pill••• . • 1r·•• ••"•'prl ■ t' ■ p•·•·•·• l oli' ■ t t'•p ol p•h •■•4 l••••t •••••••rf I 
feot b•l•• •••tr•l. ______ .,..., ________________ _ BD,]N a,,re ¥a 



2IO 
----+-----,t----t----1r----t--~t----+----l~--➔---1_;. __ _ no . 

~OYII: The 4••• •h••• l ■ thle ••hie r•II••• ~ •• t•ll••l•9 ·••l• •l•l••• r•••lr••••••: 
CO-aaoh ale•••• ••P•••llae at p•l• hat•••• •~•ti•l •r •••••••rr ••· ,19•~•1 t•I•··•••· 
cea4uc••• ITh••• tehl•• 4o ••• laol••• ••r •••••••r■ tl•• •I •l ■ l••• ••P•••tl•• r•• I 
~•I••••••-• •h•• p•••• •·•IP~~•• l~ ••• ■••· •• pel• 111•1•• •·• ••■ tr ■ lt. 

2 JO-aech •i•I•.•• al .• •P•• ••P•••II•• lll•t•••• bl9III•.•• t•l•p·•■• •••·••t•r ■•4 •••··••I er• 
••c•••••••• 
Llee •f •l9hl •~I• oh•• ••c••••rl ■ e ■ p I• ·711 ••l•• ■r• l•••l••'• 

t. All ••P••••I••• ••• ••••• •• IEA pel ■ Ill••• •••ll9••••l••• •&•• ••■ tr•l IM I•!' 111 ■ 1•• 
P•I• ••• ~•4 ph••• ••••• ec~•Prl ■9 o P••••••• ■ 1 ••• •f p•l• ••• I••••• •••••••rr I 
, ••• 111•1•• •••••••. a:ncm MP, 96 . 



ftlflCM. MPAUYIOI TIii.ii 1111 TILIPIIII NHl■ILD 
L ... , ... ,.,■1st ~-•c--.c••· 

AA l'!U 
• IIA ILIC111C PILI L 1111 - .Feet ,m,,.., CIHUC'"Al.J. cable• Ugbt 

~ ~:--::.::.•te••ne■IH ,,- ... eN •••• _._,.,~, All ••• - •••••-•--•••I•• ••••..,_• _..._,.,■. 

W:ieh; 
~l. 1.Da.~or 1-a■ ou6MS ....... ...... , ... u ptL.I IITVIH ,.., •• 1111, AL ... ' ...•..... . ..... --~·•··•· -,, ... Pl lilLl ■I __ .,~~ --- _ IU\ 11110. '"·· l-----..,l 10 •••• •uL••• llllit . •uL t •4 Sl'AN 

tf .. YM ~,I, 

f• i.dllllt ,~ '":3119 '. otr• ,~-· ... ' '~- •"9!• ~~ ~~'t~-~ ~ -- ..!•_.. e~• 1. ... t • . • • . • - • . - • • ' - . . .. . • ' -~ 
~,l■A,. ~■•Ml• __ ., .,.,,_ H~,!!!!-~ .. "' ■AL H-• -V•UL N'N■A■ • ....... , a1.c.-• 

2vo 
:no 
2:IO --
2110 ' 
240 

2,0 
:lllo 
2"JO 

-
280 

~o 
,oo ~-o:; ,. c; 

J!.!> • N 

...lE • r;: n 
HO " • 
,40 • " ~,o 

" • 
,60 • C r ,.,o • ., . ., 
JIIO • , -

_J ':'. o_ - ,__ _.__ .__ .. 
400 • / -
4111 ~---- ··-- I--
":iM) --·-·-- --·-i--
4\0 ---
440 

•~o 
,~o • 

---
4>'10 ·-----,ao 

-· -· - -I--
•~r -- ----
')01, 

., 1 \) -- .... -- ------.-;o 
·-·- ··------_-,JO 

. ·--------- ··-· 
'\40 

- - . ----- ----.,.,., 
----- ··-

'>60 
------- -·--,,711 
- - -,,,.(' 
-- . - --

"'''' t 
._,__. -

,. -,I') 

••r,1: T~• 4••• •~••• la 1~& ■ ••~1• reJ1eal •~• folle■ l ■ t ~••l• ■ lal••• r••••r•••• 1•' 
I. 401 ■ 0~ ••••••• ••••r••l•• •• p~l• ~•t•••~ •••tr•1 •r •••••4•rr ••• ~,,~••• teleph•n• 

coa4 ■ oter. IT~••• t•hl•• 4• ••• 1 ■ elu4• ••r ••••l4•r•tl•• of •l ■ l••• ••••r• 11 •• ••· 
qulr•••■ t• •~•• P•••• •••IP■••• l• ••••••4 •• pole 0 h•l•• •~• ae ■ tr•lt. 

2 10 l ■ o~ ■ l ■ l••• ■ 14•••• ••p•r•tlo■ ~•t•••• ~1 9 ~••• 1el•p~••• •••4••t•r ••d ■ eutr•I •r 
••c••••••••-

l Ll ■• of •19~1 r ■ l• •~•• ••••■4erl•• •P to 110 oolt• er• la ■eloeu. 
•- All ••P•ll'ell••• •r• ~•••4 •• aEA pele ~••4 oe■ fl••r•ll••• ■ lt~ ae■ tr•l l~ feet h•l•e 

pele top • ■ 4 P~••• ■ lr•• ••~•llrl•t • P••ltloa et twp of pele ea4 I••••• ••■•■4err I 
I••• hele■ •••lr ■ l. < 

BP-F:1 a:nre · Mo aJ 



1 . 

...... --

_..._ ____________ ➔ ____ ..., ____ _ 

·• -,,, r~. •~•~ -~••• ,. •••• t•lllt.l• •• r,~~t ••• •~,•-~ •~ ••••~ ••••••• r••••r••••••• 
~•• •••4••~ •••-•••••• ••· ••i~ ••1•-•~ ~~~••~• •• ·••••<l ■ rJ ••• lll•II••• t•l•••••• 

•.,. '•~•'•• ITlllt.•••• •••••• <I• ,..,. Aa•••'·" ,.,~ •••••• .. •• .. tf•• •f •&••••• •• .. r•••- ••· 
""• ,.,. ... ,., ••"• t•••• ••■ Ii:,•·"•• l ■ ••"-·• ••• •• i,,•l• "'-•l<>• •Iii• ••••••lL 

f lf- la•• ■ l•h• ■• ■ l·■·•• ••••tell•• •• , ...... IIJ.l,e,ot • •i ... 11. ■■• •-·••t ■r ••· a•llllf•l • ., 

-.a••···· ••111 •••"' ,., •le•• ... ia •••• .... ••• .. ••••• ■p ,,. 71• •••~• <:ore ,l.a••l• ■.:. 
••,■•■ I, ....... ., ........ •· 9U ... J-, ...... ••· U f!lllf .. l l•a• ■ I, t~ •···••l I. feel ll•l■• 

;.el• ••• ••• 1tll·• -•• • 1 ••• •-■ppla9 c to""; "c •., ., • • ~-• •• L"•l• ••• l••••• •••• .. ••f I . 
BD::apn:: WO JIB 



( 

···---- - . . . ..... 
•-■ --■vc,N IIITIUL IIPAUTIOI 1Akll NI TILOIIOII ., ... ,u ~--·-... , .... 
~7/iAr.AD -N IU ILICTIIC ,._, Ll ■rl Peet 

t.taht ""' ............ ~oabla 
- ,::--■•'" ••• •"-' •• •l- .. .:..."..■- ~.!!:!_ ·•-• .. ,,.. au _.,_.._,._: 'JI 01' H CID. 
..-.s - ....._ - -·- ---·-· ,. • _ ........... 

. •111 ■■■ H•AHTIH AT PILI ■ 1 Jlfllt P•••I aa■T a1. ... ,, .. ------- 11 .. ., .. lli9!i., _!!!:_I,!!__ I, AW f.r.r.. I~\. ~ II!__!!~ ►··. . .. . !'!'~ !_If_~. S, A■ ltttl.l ■t •••• ltVI. ... IPA■ ....... •• ~ Ltllf ,,..,. C ... ,. \ &.Olltf _1'Jlf!• ~. , L')III• '°'" ,._ ~~- .- tl!II ~-. ez!"'•· ~!. ..t!I:~ •. ~-~~•-'.!!--"-'~--
___ ,_ ,. - • --~o 

210 
2N 

••o 
2,0 
MO -~ 2'10 
280 
:it,O 
,oo '.l.t; 6_ c; ~ _c; 6.'i 

..J.!O " " • 
IJ20 " n • .no " • • I 

J•O II • It 

"o II • • 
,60 • • ' ,,o .. • 
'" H " 

··90 .. II • •oo II II II 

410 .. " -~ It ' .,o " ••o .. 
•!>O '7 I"\ '7 n 
,60 • If •• --· .,o " " ••o '7 .. • ----· 11' .,,o 7_c; -· " - -----,..--· 

~)CJ II " " 'HO " kn • An --- .__ 
"120 If II • " - .. -

__ :.,.,!_>_ 11.Q 0 r " " '}40 " 
... 'I, n At; 

-· 
'1'10 " " • " ------ --
",f)O -44 n I"\ I, cc • --~· - - . ,.,., 

" " II a.a -- . ··- -- -· 
'IHO 'J,0 Q."i n H ---,90 " If 

C. " • ---- .,.._ ___ 
600 

■efll: T~• ~••• •h••• la t-1• t•~I• r•fl•at •~• fell••l ■t -••l• ■ l ■ l ■■■ ••••••••••••: 
l. IO•lao~ •lei••• ••P•••tla■ •t pele ~•••••• ■•■ 1•■ 1 •• •••■■4•rf ••· ''•'••• tele•lll•a• 

c•••••t•• IT~••• l•~l•• ·• ■ ol l••l•·• ••r ••••l·•••tl•• of ■ la&••■ ••P•••tla■ r•• 
qui••••••• •••• p•••r •••'••••• l• ••••t•• •• p•l• ••l•• ''• ••••••11. 

I. lll- laoll ■ hlou ■ elil•··•• ••·•••ll•• -•••••• -···••• t ■ l•·ill••• ••■li••t•• ••· ••• 1 • ■ 1 •• 

•••••••rl••· • Ll ■• ·•f •I••• raia •••• •••••••rl•• apt• 710 ••lt• er• l■ ••l•e4 . 
•· All e•p•r••l••• •r• ~•••ii •• REA ••1• -••• •••flt■ r•tl••• ■ ti, •••tr•l I~ f••I ·•1•• 

P•l• ••• ••• ,~••• •tr•• ••eappl ■t • •••' t_l•• •• ••• of p•&• ••• l••••• ••••••••r I .... ,., ........ ,. IP:•n«RI I?, 9'> 



BA.S::C 
GFCJU!fi: 

C"'...EMA.tqCE 
A:: 120°: 

1:i1121101 8 
~HOKE 

CABLE 
S&-'ARATION 
~ M:,N 

8110 121 

71 9 Ill 

~ . .: • - c-_ !'--::--~ - -~ - -==t· ...:, ________ . - . r - . i..-._,...~ 
- ·- t - -: ~. ~ - . (=--=:-~==t::::__. . 

::~ -~::: _;;_ '~~ 
-: :::::£:~ -: ' - -=-rn. { ·· --

~~~~~t-;g-~~~- ·: -~--~~ . :;...+:..: 

. . ---=-:· ~ . -.;;t...;:tu~-• 
:~,.:.a • ..____ 

35 1 Pole 
--+ 

__.~ 
....... 

61 8 llol12 I --1t•· 

......... 

·--+----'· 
-t· 

===t= 
-=t=::.;::-- -+--
~~ .... ~ 

t 

. --t.-:~-+ '-'-L~-'-+! .-"..-'+;,!-

r,, 
'-+++- ... 

·-

'"'" __ ,.. 

·-ti 9 ;:1 
I 

41 6 I Ste 

~!:];ii~~~~ -~-; ;qr::-r £-·';<::::: .:-: .-~>:::;;: ~- :, -:=t.., Jj ;?-il~Y#t~P-nJ11:RLtcl'-fµ~+c::g.p+f-!-µ:D~ .. ;,-~.u.<+i-'-< ' . · -., ~,~~Ji' '.".:-'~~.tilc~•G\'\i'l-ir~g;,c~Jtb~/•I ' ! :~ ,;;)jfiJ;i~ 1i/r~,,zmif ~/~[ 
_... 

i;.:_..,. __ 
30' Pole ~ct 

: 
51 7 I 9 __. 

f,.. 
I-;--

.. ' 

.'.~ '! .... -
cl 

416 8 -.. 

5 7 __. 

4 6,__.., 51-- -+! 

STMCIBG CURVES 

I 1'0R TELEPHONE CABLE ON 
RIA Bl&"l'JUC ~ ~ 

. 5# CA. OB 6M STRAND 
HEAVY LOADIIG 

4 1_.I 
Ill 

Span Length - Feet 

RD-Figure lo. 100 I 
200 250 300 350 

3 

~ tr --;-i 
~ 15 
~ ... Q 

:: ~ 
l .... 

! 13 
2 I 

f"3 ~ 
f~ ,> 

3 ~ 

0. 
4 

"' 
5 

tL 
6 

t2 

[ 
15 
6 

I 
~ 
~ 

II 

I 
iii1 

~ 

/ 

i ., 

I ' ' 



c 

\ 

\ 

llln• ••11• .... M 1'IUl'lell •-tll 
■ IU ILICl'III .... &.IID • .Jee t Li,gb.t -•~_!!•_ ~.:,.er,••- ____::.,., ... -:-,n­

..... - 111 11rawa•• :,, ••Lt· ■ tTWIII ••11•• •••• 

"" ..... -"IU.l. --"-"-· we1&b,-. 
UC l# GI' · 3-•. 011 lCIC at.Mal. • -

.u:LliUL Ute IPA■- ■UL.t Ne t•a• ..,Ll•I _a,a• 

Lall ,_._!!!!; L-• -CIND. I.OIII■ , .... .-, 
" 

" • -+-
I 

N II --. • 
" II 

; 

•AL .-. .. - ••• -----· 
■ULt•I IPA_N ........ -

.... ., .... ··---· 

~-

-, . 
•vi.••• ., •• 

•-• N .. COIIO­

•• .. t••• --··· 

leT11, rh ••••• ···-· LM 11.1• ·•·I• ror, ■ r >h• follo•l•v healc •l••··· ••q•I••····· 
l ••. , •• ~ ■\ ■ l~~ft ••pu•~···· G1 pole h••···· o••·••I 41 ••c••·••r ••• hlth••· t•l•ph••· 

cee41nter fT•••o ••~1•• ~• a•t ,aol••• uat ~•~•l4~~••l~• •• ••••••• ••p•r•tle■ ••· 
4•1••o~••• •~~• ~•~•1 •~~lP••~• le•••~•~~ ·•• p•I• ~-•~• t~• a1~,141, 

a JO I SI.. i;. -. • ¥, i, • ""'· • , ". ft'•• i,l. ··QI Ill t, ~ •.. l,, • II"' 

~•e••tfi.,,.,.., 
I . i.. l a ;l ... f .,ii I ,, & I • ~ ~ ., WI\. ■ - -, :. • 11--:i. t 1 e 11 ..., :, ~ •. l' '\ (:. .•• , · ~ U 1 1 I • ¥ ci .l •• "" 

I. All ••P~1~,10,• •••~-•••on ~tA ~ol• bu~~ coef49Mr•MI••• ••~~ n•Mlrel lk f••• -•l•• ........ , ' 
HD::f1.vurc bl·◄ , 'U 



BASIC 
~ 

::'1..E:M'i:-E 
A: 

:.20°r 
.. lif ~'.~'~1~~~--

·-- . ' q ·r.. .. t:::7t. ffi. tf. _l:.£!·· 

•-,t,... 

I :-.I :2l 1tli 
:'£...£? 30f\E 

CABi..E 
Sr.:F'A.G.A7'.:'•)N 

3ELOW ~~l 

'::..· I 8 llv ll.2 , _ 

1----- .. ,-~t-

~r .... c~ ... : _ __,.., 

,..__ 
--

r-~ 

:.2• Pole 

I-

3 
.:-+-·:~ -·-=.=-----~-

---+--r-
~ 

~l 

s 

If 
l 

2 , I : , _, " -~§1·· ... . . ...... -- .· . . -~ .. -
) - - __ ..,. .... -•-~-~. "Ef;·r.uJ:+Ti'Hfr . tfl-'H-'-l'-'-P-~r:q;;--•fUUJJIJ,;;T'T",l'<TC',~'-',1'-'1,,J· lit -I I '1~ ~-~;;~-If '.~iit:rf1ffi1· +~;.:',:.;- ... • ::,"·.-,;} ·:·"1t,f~:~, _.;,,_.~i;..·r,~-~::,-::+·:, 

mmm111111 
<.:JR~H~:w~-. 

141 6 

I 
I 
I I 

5 

311,) 
, . · ~-~··1· ·:- -:-r,_,H j::••· •'~"-'-~,,-, .. ,,,·:fj "J::•. 1·1,i,,::-1..d,:ttl~·I-O-c 

I l . . .. - - I" II >, •• h-~ 'C. . ffltl'·"-' "+++' ' . ·.-- + -· ·,11,, __ •!I• . ;, .l!l. ·+H;::- .-±f~-• " 
"t1-- • "r• I. 

-, 
i 

-•--•· ... 
~'J/1.---· ,~~--

., I --,. ~ :Ej 

,.___: ,_ __ ... -~ 

30' P::;!.e 

3 

4 

-,. 
i: , 

41 618 -+ ~ 
l:E i~l\'111~' 

517--+ -
M 16 

i.1 6 ___. 

5-1 
4 __.. 

, I I fiif .m.i!t9~tlMUllll!t 
- Stum Length - Feet L I I I J_ •• IIHlii ; , ,._,.,.,,' 

200 250 300 .. . 

■ ST.AKIJI; CURVBS 
POR 'JSIZPHCIII CABLB CII 
RIA ILIC'l'RIC POUR LIDS 

1.of CA.. OB liN 8'J.'lWID 
BBAVY LOAl>mG 

Ja>.Figure Ro. 102 

-a-

·- I~ 

~ ... 
115 
~ 

5 

4 

I 3 ~ 
I ~ 

~ 2 i 
~ l i 

C 

l 

2 I 
3 I 

J 
5 



(, 
\ 

,------------------:.:... -·----------------· 

·~ 

J.mw . - NOJ'iJ91bUZJ 

.... M C\I .... 
NOISS3lld3a J.Di ~ llXIIH 

rl C\I 

,LDi -.300DI 

,..., ..:t 

ai~ 
!t~ ~ 

lhi . 
0 

t;z: 

i IU! 'Fi .. 
fa ~le 

. ~-~ 

-· 
' 

~ 

I 
f l l 
'° "' A .. ' 

i 

~ 



oLU.i - ZXII1I 
co r-- \0 II"\ ...:t 0 . rl N ..:t 

NOIB9Zld3D 



------------·- -· --

No rnn3H &m· 

t\J 

I' I I ,J I 

,' ~ j ! 
I ; ; 

. l . ~ l 
,1, t' ', 
' I 

i 
I 

() 

,IZU - anant 
(\j 

'. 1 
l t 

. 
f~ ' I 

.'\ :1 
l 

-llr d 

<"' -· 
I 

..:t 

J.,D.i - lifXIl cf 
1 

.,,...., \,) ~ _____ __;,, __ ......;....;._,_ ... ~◄ (\J I") -~ --· 

tr\ '-0 

. 

.. 
' 

t'. 

§ r t ' f I 
,-... \[) "' ~ t 
,r-- .:f" j 

-·i 



"' 
IIOI981McJ!IIJ 

I ~ w ~ .. 

o (, t n ,; ij ~ 
1:-" ~ l--:4 = . ii t N =~ 
! G~G .ui 

.I.au - IOI&SmLml 

(\I 

J.Dtl•mlll( 

(\I . J ri 

~-1 s l)', 

(1\ co r--

0 

0 __ __.ct.._. 

(.() 

'-D 
•---•--

t- \D ., -"SI 

J.Di - IOODI 

"' 

(1\ a) r--- '° "' 
t- '-0 II"\ ~ 

IJ'\ ~ 



,il!l¥. 
lit~~j! 

i4,h2l::.J) 
m.Rr.i.:rJ 

CA.E~.E 
.SEP A. 'Q..K: I Jfi 
BELCM Ka, 

6 81::..0112 

'-....___~-

~:r::--
~~~: ~§~t~=-~~. c~3;p-

__ ,. -- ..• ··--·I· ...• ·-. ---+ .... ,.. - - •. ,. ---,-.,- - ---
·• --- -- . •- . -- . -- ---•---- ·-·- --- --- - ··- - .. -----~:=::==.:~~ 3 t\:f#~~iaf-~11111 ~-- ·:·""::: ·: :.-:--::::-:... :-.. - .: -::- . .::::=-: - _ _J=---6 :~ 

----------- -

•.,.+t+~V-~-•----
----~-- -- -~..::..2 

~.f:::. ~~~\~> ..:..::~-.. -- ·. ~ - -~ __ .._ __ _ -d~ ~=--:.-:w 

1:x:-::::-
r·-­---~11--=~---

-- . -..-- 1:::-- _:.t_ 

.,+- --· .. -- --~ 
·.::..~: - ~-·· :..;-:; --- - . 35' Pole 

-~ -···· . -- --- -- ·-- . ------ ::..: ~ _:.:=.;--~ --~ - -
.... ~. 

~ --~,:-~-:t:::r. ~:§:--40 ~-!::::~:..~~~ :::·7~:♦1= 
' =~ifilt:d. ~ ...... -- ... :;E-· 

..,.r.ttl'!- t "!::+t 1 - • -::::::: , -

---

l 

0 

l 

~ 

I 

5 7 9111,-
----·+-:-=:~ -

,-

pir~ ... ~~ 

~~~~ •r: 

-+-J.-.~• 

lrti-+1,ll;_:~6ji";:_-Jfim _ 
:-n·l"~Af!. . .. ·H4 

~;..r: 

2 i 
4 6 81101- -----,•---

r-

5 7191- rx-t== ~ ~ ~:~ ... 
........... ~---- . 

41 61 8 -
51 7 __. • mm: 

-....1~ 

~16--
51--e. 

i. ,___. 

=TT! 

.. 

~~ H;: ~-. ...;..,+.~r+~~--t..,_ !:TT-+;:qJ;.;,P 
+J't-r.+-i>b-:iift:J l't"i"t-+t .. •~ 

In,-• 

frf ':i.:.ttt• ·•t~ 

t'1F 

jo• Poli 

STA.1Cllm ClJRQ8 
1'0R m.KPBOD ~ OIi 
RIA BLIC'lmC Pain LDUl8 

. 5f CA. CII l<»l 8TRAKD 
DAVY· LOADDO 

RD-Pigure llo. 103 

3 I 
4 

5 

6 

~ 

.., 

6 

; 

4-

! 
3 

~ 
2 

1 I 
0 

l 

2 I 
13 

~ I I 
! 

C: ' ,,, 
i 
I .. 

:,~ 
~ _,.,..,,H, e fee!_;' _,_ ,-~i. ..._ .,.,. ~ ... ..._. ...,..,..,.,-,-n-.-.--,•,;cc,.; 

~Jl'W)JI I I I I J u ~ --:m:m~& V 1111 450 - ---- .J....... --____ J 

~ 350 500 550 6oo 

.... ·--- --- ·-·---~============~ 



' 

. ---·· ---·-· ·­
--- - --·-" . 

----------. ... ... - .. t"'·· 
4=" -:\_, __ ";~- •· --·--n-1--· --_'° ____ _ 

§ ! • 1 

~!~ 
~ ~,,i ) ,~ .. 
'•i '.:S • .... ;i 
:?, :ii fil O i (.i 

~ i~ii~ ,. C . 
& i! i ~ r- bLI •• 

!~i , .. I 

I 

-~ J 
' ; t 

•Jifr' ligw;~l]1• ··~· z:-~ 
It l , 

~-#+;...;..-w,.;,;,..i-1~w.-M1m~~ 

•, .i +i1,.',.,: ~/ 
; • t• I' Ii •";1:q: • 'J~.,.-, 
1t!I ., ~ .... .1 , •• 
It ."1. •rl"' • rt :'lt'°j~ i.~ I , 

~-. 1!:i~t·1~•·~:t;:-',f1~~;;;. 
·'.<, ,;:? '~1>,i½f-·.,;. 
' •• ; 

1
,:·· ).·::~t.'.·~{i" . 

- ~ : .. _' •.:'•'·!!/. 

►lr 
·d,· 
-~:-. 
. _,, 

I ,:; 

;Ii 

.. 

~ .... -\~(! ~-;. ',.; . ! ~: ,l :.·>,.•-t 1~.\.~::i:!::•:··:, ': ··• I .~ f$.-t1 • ,;..,._ .. . ·•-~--~-.-.Jo-'- po,.._·""' -~ .,....~ W \,1,, .J. 

r.-~,}.; ', , · 1 ~• -;1,:,:;,t''!:~.:t~ .. ,J ~it~i-1 •j 
lit:~p.i.~:.. i-": . · .. :- .. ~;•-~--.--· 1tt:, - .~.---; 
~rt1, 1'°¥ • -•' r~ ~ ' -• ., • .. - . .t., '-t- i'il ,i T -

- . ; _ l\_:·. (:~;~((::·~ . ~ '. 1llJ_;,:l 
t, •. 'H• .-., I''' -···· J ' lit•·! 

-,~ , ·• , • ' : I 1 : : I • , ~ J'(; j; ~ 
rtr·•···•c "" .. ·, ..,.,t•·LI· 11·· >· ' ' 
•.l, 1 .. : • : .~. : t I •. , I 

1 
• : : t , . • , , . ; r • ill 

•• ., • '. ' .. ' • • " I 'l I 
\':-. ,:·!1;£1L:~:;: ,-,.,.++,,+i-t.....,. ~t\ 
•·•t..c.:· '.j.Jl"'• ,t l+tti"1-tti-+ttMH+M-+H+t--.H-+ ,,, 
I ~"': •~; ;71' i-O ; ; ; r:--
;-;nf!HW•~+ .J.: 
,. :· t. j..; .( ~ 1 ~ • 

~di.J'i-l~FHt++t+c+Hli~:f-·.t-~(~ ... - .. j~ 

·F+F!,,iiM-1~ ~;f~-f: 
~*i+ffH-ln. :-J · -l.; 

.\ .t.i /ff 
l--;~~-•t.:1, 

, ... -.~ ,~_,··--••-----. rlU.a~ ; . •\. N 

DCPRSSSIOII 

·, ,~:~ia .......... -.. _,..,, .... -. ... _., ........ ~.. .. . ..... . 



J.DA .. norss:nu:m -----···-1 
,LD.i • ,:1.;A;__,_ ' 

I'- \0 "' .:I M C\I r-4 0 r-4 (\j · r' , · · .-t · ~-.,_ _____ ....., _____________ '.'::'.:'~-- -----------------,· 
IOISS&dSI J.Di • IDCL..11 

en 

.eel U' 

1r· s 0 ..... 

.,h~ . 0 • 
II 

!l"@i~ a 
~ l;a ¥4. 

~ 
fa'· 

~-i,.: 

8 
Ii" 

0 
_';'-

<'"' 
~.mH-4-µ+l¼~~lt.-itflirit!'~trl(:'Nii+o++++.-+++,+-+,-~--,-~-, ~~ 



au - IDDl' 

ao illf'~ . 

mu- " mxmi 

8 t- .· 

. 

itli! 
co ~;l!i~ N ~ 
0 

.... c:---

r ◄ 

°' 

=.,h ~ 

..... ao 

(\I 
°' 

-· 
t--

r4 

co . ~ 

co 

. \0 

.. t-· ·z;;---··- "' .I 

'° 
II'\ A 

"' 
·-· ..i:· ___ ,.,_ 



J.:Di - MOIS13&1Jm 

t ...,... __ r• __ \D __ "' ___ .at __ rr'l __ C\I __ : ____ ~) ___ .. :_:._,...._'_-~ __ M __ _:!__ ~: ___ :!_.l 

IIOl881H&IIJ 
f"'"I N .-4 0 

J.IU-aDCIIH 
.... (\J P"I _·j I ii', \J,i 

-·-

I 

7 

I 1!--;°,.1 
j 1;:•; 

~It 

) 

h~ o· 
~-1 ~ 
w: 
::ili 
t. : 

I. 
I 

. I 



J.IS.( - .IIOIS'RIH,na J.U.i - 300Jl[ , 

::l ~ °' Q) r- '° "' -:I IW"I (\I .... 0 r1 (\; 1· 
t-----.----::10:=IIBll:==-:na=--------.T.:-:-:--:.i----llXIIV-----.....----.-- ----. 

P'\ N ·o 

t i t 

I~ 
C0 (\j ::1 0 R e· ,--4 r1 -~~ ~ 0 ~11 0 0\ a) 
r1 r1 - a !~ !f§ ~ (\I co t- •,CJ 

7 aJi '4) "' ~ 
r4 

rt C\I 

' i 
! 

J 

r i 
°' co 

.r- \0 

"' 
_.,. 

t i 
r- '° 
"' .# 

f 1 
II' ... 

. .. 

I 
! 

( 



- ... ,_,_ 
---.--.fi;.iii_"'.1Ji--~"'' ---~-:·---,All ..... 

-- .. -~ , .. 1 
Dail 

- -·------. --·· 

7 
l 



! , M.5':~ 
~!~ 

CW '.·•J.:;: L 

~ l.Z)~ 

--t -.- / ... 

.!" 

__ : -- j,./ . #.,,,_ 

t ·7 ,. -c=-1 ! ill 17 l ..L C l ' :~-§i)ii-2 1! 
~:-f_::__:__ l . .: ...... :· . : ··-:'·- i 6 

;~11?1 ~9L _s 
ff)Ji'S JI ;i, 

..••.. ' . I . . .J 

. : . '. I -_ ·F, 

. : I .7.:;_:. .::_y.: I -~ -~-
--. _:.1_ --- ·••· ... . :-r j - ' • 

! : : ;:: ·-JZ-,~-. 
:--__ - - _, 
·- ----

-:' 9 lJ -~ 

6 >3 10 l? ---
s I 7 

I ,r,-
4 I 6 5 .. 0 -

5 7 9-

4 6 8 _.., 

5 7 -----. 

-6_ 

5 __., 

11 l 
' 

. --· ·-:~·- --•--r· ....... :J '· I ~--;;:f===i=;-r ::!.:::~,.:. .- ·t--•--·~:p..;f:~::-~. :-::=J;;.:.: :--~, 
.. - .. :.:_: __ 1· ,-~- :.- ·:.-"='.~-. ... . .. - :~; -t !-cc, 

~ .. 1:::~: --· .- .. ~ ____ , , .• 7aet ~:~;1;•=-: ·::;,:_ __ _ 
''-' ... ···::,·.: -G.ll ·-~ •-~---. iL-i:.:-i.r :~ •. .,;.. __ ~- ·- 350 ~ --~ ,,,,.,,, ?',;,v . .:-, I., . 

ct~+-;='~~~~~--~=~ 

.l'I:All]I('; r.fl'R'VD 
,01' ~OD CBI'- ON 
RU. ILIC'?RIC l(IISR LIDS 

.r;# CA. ta 6M BTlWID 
LIGHT LOADDm 

RD-1'1gu.re lo. ll~ 

.... :mrr,· .. • 

l i 
5 

,:, 

" 
l 

2 I 3 I 
! 

3 s I: I 
0 

1 
I 

6 

T 
12 

3 I 
t 

4 ~ 
~ 

5 

6 

i1 __ _..__. __ 

' ' 



C) "' r1 0 (\I ,.,, .- u•i 
IIOI8IIILDIII JD,I - IIXtnl 

,.,, {\I 0 (\j ,.,, 

I 
al 

"~ I ;:J .. 
t lil§i ,i 
8 ~o~~ ~ t-· 

IUri1 ~ 
~-~ . 

I 
1 f 1 

j 
..,., 



.. 
~--.. 

ililU - IDCIIll 

"' 
,,.. (\I (') ~ tJ'\ '° 

al01ae&dll1 

ru '° • 
ilB I· . e~I 

'° Jil;wl ::t·· 

.a 

1U:§ i 
.: 

~-! i! 

IJ♦ J u.ll..LJ[ I.& t t 

J 

C . y; 
. u 

'I 

:.•. 
~l.. 
ti.),, 

T i + 1 f ' I i 
~ ..... --...- -----,-..... ~ ..... .-........,__ 

~ ii:·-.. ~ GO ~ 

111! iii' 
,rl 

I 

1i ~ 'o °' a') t-
r-4 

1i 
... -~ ,a 0-. a:, 1-- ·,c II"\ ~- .. ~ .... ___ ..., __ .. 

.;ll(" t· ....c ,:-. ... .... 

C) t-

'° "' .. 
.-:, ( . l \ 

l ... ·•· 



( 

( 
\ 

.... -------------------·~-----------.LIU ll)l'9Ul.ell(J .LIM - IIX.Ll. ~ 

""' N .- ◄ 0 
('A ""' \. "" --r-------~_;..::.,. ____ ·----.. 

. "" ; 
'fft'ttt'lttttttfial+',1.!'f'.ut+:.u+tcn+i·l+H~~t 

(. 

I 

., ... · 
I I .1 ! Ji h ii ··..++,,,i,""1 l 

.,► ::. I ·.; . 1 : 1 
11' 'l''Jtl1•:I ; 

I I f T jl ii•.-•· !.J,U • ' ,.,, ,, I· , .. , •·. 1-•r11 .,,., 
= i · ~ • i ( : : 1:: ·: i ·: ►: 1 i rr : = i: • r::· 1 . ' .-~·~ :rm:-:-·:;:-'. .. ·-'-:-
ll~.: 1 · : I:.: : : . . . i:: .. : . l.:::: : : - : .. 

m~~,-
1
·~'.:: ::~: '\:~rt :t;i,::rW~---~~;+, H~ 

I ! : i I I I : 'I I I.: : It:.:-~;:. ; : ' . ! I ' I .. ' 1: . I ':,II .... ' • '., t ___ ,._ • . • I I. 1 It 

8~ 
• 1· 
.. ~ . 

1!!11 
,. , 
~ 
.. 

0 
II!! 

i hlrl~ ~ ... 
I 

~i~ 
&l 

: .::i : ' , , ... ' ' ' ;1J.L_ . ..i: _ _I__ :_:: 

I ! ': I '. I I' ;. I·'" . : ..... :f1:r.-:-:'i~Tlfflrt!~l]l~];}!i?!11111!11111111lli 11 .. : 1-11 •• ,, , •• ,,' :1 
. ''i' '' .··: .•.. · i,' · ... ' .UL::::~· :. . Si?. 

i! : ': :iii 

.1: 
' ! ! I . i ~ I I 

lsiJ! 
a) 

s 

-:4 ... 

t 
~ e 

111 
t •-----·-··11 • .. , ... 

r • 

♦ 
i 

- ,-4 .... 

...• - .......... -.... --·-· 
°' .. t"·-

l r i 
6 I &; co ,. .. 

t'- .;z, 

'\D ...... ~ 
-;::=.---~-\Jl-----:;:;---..,------

---····-•--"'!"-·-··-

. . 

. ~ .. 
!J 

t'--

1.1' 

'· ------------~-~--..-..1' ' . 



J.D.i • IOI88ar.afQ 
Cl) ,- "' 

,.,, 
0 

NOlllald:iO ----------------------ta J.D.i - ZXIIH. t---· 

8 
"' 

l 
l 

·tr. ' .,:t, 



I 

§ 
. . I _ _:_ ____ ~-- .... -- . 

. •-*•• ...•• ,.~-"~ .. ~~ ".~ --1 
-~--•··•·• " -· . --
·-,:, •·•·· -:.; ........ -···---· . ;.... . . 

... -·-- . __ ,.; .. --· ·-··· - . ·-·· . ··-
.......... ·-·-

I ") ,;~ '-

r j ' 

•.\ 
',, 



I . 
n 

---------,-,r----------'--.. 8 
.L..'\Dl.i - aronl t-

, LlJ. ~!1 
ri [i· l!: I I l: i 9 
1ift·ft11 r, ! ~ ~ .. :,•rf.:.J T }t : • ! 3 i A 

,
1 lr_!1:l~i+?t1L__ (.fl. 8 ~ ~ ~ 

I ti,,: :111'['.Ji\ . ··1· ~~ ~rs. 
• ! •• i ! : ~_! 1·. . : : -n ij t ~ 0 B t :}{!i:i;'. (i: ,_ .... -_·:-:t: ~ 2; ~ ~ 
Ii ''I' ► H•t ' ... 

I ,:::if'.•· ~:,jC? 
+!'Iii~~~ I t u,. ~ II rl 

' ! • l: I~ Ht.; 
I .\-! 11 • 

,,:'i_'·:i1:1) ·..:1 
i•• 1.; ' , i ' 1 '. I.. l ( 

: \\.... • ~ 1 ' • : '~ : ± 
; ~1t '. /, ',I' ;}t t 

~ .. ~.t.l 1_; ' I :_: I f 
~ • I . 

5?.. 
'° 

U) 

~ 

a 
t! 
~ .... .. 
I 

~· 
0 
II' 
u· 

~ 

i. 
I . 

i 
1 ~ 

0 
1.m~1.~~i,1+;-:fffiH\IF.l-!ftf~HH:htitHIU ~ 

r r f 1 f r i 
9 ''" .. /i,-------------------~ t-

.j 




