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The ~~ ast a l  Ertqineering F~~sear- -3s center ( CERC ) f a c i l i t y  at ~~ ck ,
N C , ~~~~ experle riceti operatlan.il outages fr~v~ severe l i ghtninq environ—
n en ts , af t , ’ : :  r e su l t l n ’3  in damage to equipitent.  An on—going  e f f o r t  t~

i le spec t f l -  ant i  ge n e r a l  l i g h t n i n g— p r o t e c t  1 4 - n  reco~vn e n i a t  ions fo r
th .~ ph.IM. - I I I  f a ’  i i  i t y  b e f o r e  i t s  c o nst ru a t ion is seen as a -‘o~~ t —

c f f c - t i v c  wa t i  m i n i m i z e  t h e  e f f e c t s  of l i q h t n i n u  in the new f a c i l—
lt v .  ~~~~~ ora l  - m t  f - i t  ui- ,- ~~‘ittcn recommendations ~~~

‘ CERC for  t h i s
‘.i- ’ i l i t v  ma well  .ast f a r  t he  existing p ier are ba s;eI Tfl a n umber of
‘ttu-I ~~~~ q~ mrs I,j i’ Is • an I ‘, s - b -’~ a imed at 1 ightn in-i p r t t ec t  i o n .  A snor.~
~es:.•r -11 ‘;~~‘~~ - f  - ; s i i - l c l  i nes i~ preaentM here t i  prov l-i~ the background
f a r  the ‘;:~~~ - ‘ 1 1 . ’ r,~a A. r e f l - i , i t 1(208 -in ~~- pr v 1 IA ’ t h~ baR 1 nf app 1 ica t  i - s n
to f-t ture 4’ER f ’ i t l i t  lA ’ r3  a n t  •‘- i l ~ i’ser.

f i~• l res.-~i r  - 7 : f m - ’ i i i  t v ( FRF ) cur 4- en ’ I y ex t  ‘~~ m g  at :-4x- ~ ,
c I nq i s t s  l f  mn i n st r ~~~en t a t  ion  t r a i l e r  . in i  a o s n - ! - et e  p i e r  on c o n c ret e
‘:‘P” pi I ~n - r s  • “7~:~ p i • .r is i t s  i - it  1A40 f t  ( r s l  1 ‘~ ‘ I nn i in ex~~c n - i R  over

-‘- .. in ,jh _‘‘ f t  ( ‘.~~ - 
~~ ) j t s  vt’ t hi’ ‘se an w a t e r  1 i • & t h a t  ape —

i f t  - we-a ‘- .•~~ 
— a — ‘—,•-a a - i t- I n - ;  InSt r u~~A ’n t a t  t on  c an  he ~‘~~a i t  x - ne I , a

r’e- ; . • a t  - -  v, ’n i d e  :a ;-I  a n n e . t wh ic t :  r u ns  sr r a t  IS f r t he t ot a l  l ength  of
A i . t I - .- i : s  : st eel  han - l i  a i l  e xt e r s - I~ c t r c~s~ fer en t  i a l  ly  ar oun ’I

the :-:.•x f.~r ;‘‘U ’, ’ S S f l t ’i s - i  s ’ e - t : ’ : . F A 3 u i a 3 -. ’t- - .~ I i r - -und - - - - n r s e - ’ l n na ar e
-v t I c  I ~~~~~ e :~ ~~.‘ h i s :  l i - i  i i  -an ¶ fit’ 5’.’ -~ i i  t~~ r I i on  - i f  the support  1

p t I e ’ . A m~~h- - l I 1  - ; ‘ r - - ’P -
~~ t a n  n , . tw ’~rk  I R  e l e c t r ic a l l y  ‘. snn ~~ - ’p - i  to

p ier— suppo r t n - i  pi 1. es in  - s r - t i - i -  I -  :‘ .‘ ir  I “ s r i - - s c ’, sr of ‘he p i l e R .  ~,j ta

- a . - ~iswe : ‘ a h lp q  e x I t’ ’: I t he  ~~
I 4 ’  l e n  i t~~: , “ - - s r s e I II: se p a rat e  PVC

~~~ in yl °- I -r  I c )  -‘on a .  ~ ‘— t ’  data cable - - n i i i  ~ ‘ are  connected t a

~~ in  ‘‘ I ‘n ‘~~ .•c — ‘ “: ire i l s p a c e ”I  - i l - n i  t h .  pier length. T~- ’• ,;e boxes
;s~’ s’.•i jp ,j. ‘e~~~a • - ,-ja t ,i c ab l e ’ ;  far s~*ci f i -  ~ -l .m- ’.’s’en t - f sensor equip—

A ’n ’ . ‘- ‘r ’ t r - UOuS -l~~’,j i n - - .~~q~~~il  ;~~~ ‘ - . -sr .’na s ich  -i s; waves , c u r r e n ts ,
~ t ‘ICR , an  h~~ i °: 0:.i:: ~. • ;  - -i n I-.’ nt~n i ’ - ’ r t ’  I by ‘t ~,”c,’ ’;.’ n sor s  lur  m u  a l l
wea ’a-’r ‘- ‘ r u ’  I - ’n c  l n - ’ I - : i m n i sev.’ x - .-’ g t sr- ’sss.

I :  ; ‘ : :- ‘ 1 - a n , by a I i r e c t  s.’r :’.’ -s by I:: 1:1 - - ’  m ’ ~ r , produce l,ir-p-’
el i ’  - t r I - - j i ‘e i r ;eq In he ‘-i n - t - x - -~ ‘r c  traverain! the pm ” ; , w h i c h  ~~- .‘r. may 

I a t ”  • ‘-
~,‘ ‘a 11 t~~y. ‘‘:“? ~~~~~~

• -i l S m n - !  i i  ‘ 1 ’ : : t -.’~~ -~ t ’i’r ‘:C t a -j — - - ; - i i q : ’  1 - s n  ‘ s f l - I U ’ t 1 r 5  in I
- — ‘n s i ’  I I ‘,fl I -‘Ic • -~.. 7 s i  1 1; na ( c x  p i s  ~ i n n h i  ~~ i 11

h .  Ie’s r ~y I  I i- tars -a i : :  x ‘ta ’ 1rn~ i - - t ress ’ -i t i - ~~n ay~ t e ’s , in I

- • i s ;  I x  ‘ m i  f a l c t ’  t - a . a  a :  r a l a .

A i-I  ~~~: - n - a ’l -.‘ • .-x o :  le  I -I. j ’ a I in c ’s  f r - r’r r , e a R i r  m i  e r ’n s ’r s , gauges ,  or
m r 5 q ’ r t r”n ’ i 1 c i h i n ct a on th e  c i I ’ ? ~r i ~~ also be r r o t~~c tc I  f r o m  c u r —

x~en q . ar t s i n I  ‘r -~~ -tim - -I ii - i n - l : i r ~~~- I c u r re n t r e su l t i n ’x  ~r sr’s a l ig h t n i n g  
—

“ A ”
.

-—- - ------ -, ,
~~~~~~~~~~~

-— -— ,----- --• - —--
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Ti:,’ uu ileli n ea -lIven here are applicabl e ant -Ii r ec t et toward min i—
‘ sm r i r : ; the abovement ic.nc~t h a z a rd s  p r i m a r i l y t h r o u g h  ~- r - sp e r  t r e a tme n t ,
-U ‘Ufl l i n t ; , and shtel I m n i  of ‘ .sn - I , i c t - r e n t r  le a .  A r easonab le  t o l e ran c e
fo r  I ‘,~~ht nin~ — in Iticet tran s tents In the d a t a — a c q u i si t  ion syst em must  be
a1 so acaum p l is ’:t’ I through ‘test-in. The ~sy imary protection prov i -le t by

~i t o u n - 1  I n k ;  a n - I  en t  i v  t r e a t ,”sent s - ‘ a nn - ’ t ~‘nt m r e l y  e l i m i n a t e  I iuhtn tog—
caused t r a n s i e n t s , l u t  san i t m i ’  t~ :t ’q , •  transients to levels that a ~~~1 I —
lea i-I nc - I elec tr -~n i - ’ sy~~s- 1s— should be able to t ~l er a tc .

F’,nal ly, :t shoul-i be mec ’-zn i ~e 1 that it ma v e r y  -1:ff icul t ta en-
sure that a severe li i h t n ~~n-~ stri’~e directly to the t -u il - Ii ng (or to the

• p l:m5 ’t~ I n 1 ,  sr o t t e ?  system ‘, ‘n-iuctirs wit,h’,n a few feet
• be b- ,x ’, 1 I : n~~t w i ll r. t -~i : ’s e ~- -a~ ar I’s-us arc’.nu sr e i - sipment damage

I c  se hu’, I I::~-;. 9- -wt ’ v.’r , ‘he gui ii’ isses ;s r e s c n t c - i  are those estab—
I i s - A ’- ¶ t -y  t h e  N it ‘,-5r .a I Fire Pr t ion Aeaoc mat -in ani L :  - ;h  t l i - U  Pr- I i•

ti on n s t  :t s t e , ar- -i am t• d ’,q’a~~set in var irsus s ’ stlitar y handbooks an i

‘t as: tar is f r t ’ t’ pr - t i . -t i-a r, - f fac ~1m t lea fr-i ’s 1 mght nlnq events.

1.1 The ~~~cn - ’r s e n -~~n s f

‘sir- -il ~n :~~t- -x q cl ssu-18 ass at e I -~n. t :  thun les’ct ors’ss ar e  huge ,
s t t - i l cr.’ a ir - ‘assec ex t er. I t n i  as high as l~ t c~ 2~ ~r into the upper

it- ’ - sp he r e .  T’ ‘-se air n.asses ;ent ’ra tC i-i’ z i -~ns -f tn tcnae c t a  i ’  cha r  ;e

.“ 1-n h leve l- il’ r’5 ’ ent : al It f .~s e n  eq s f hun  Is - i’ I s , or perhaps th osis an -Is
-~~~‘ ‘s i l  I t - ’n s  v-il ‘a he’ .‘°.‘n t ’:ers • 4ben t’- e cle” t y i n  f’,el—’. ~ t renuth

cx “e j q  t t.e ‘ s - i ’  ‘ , -~~j ’, ftpli j n t e nq i t ’,’ (~~~1 ‘ 1~ s~ V sri , a liuhtrsi nq flash
- - ‘- ‘ s r ’ s  j::l ‘‘- 0 - - a r  id art’a’s a r e  n,’ xl r a l i ~~” I .  Ti- .- ‘ ‘ba r it ’  h a ’s’ t b ’mt ion
in -a ‘h:~: Ier- -lo s.~-i is I n  the f - r’ss -i f 1~~R i t  l vi’ SnI ne ;at lvi’ charge cen—
‘~~ra • as ii l - :~ t ra ’i’ I in f t  x x? .• 1. A at r-~n J  , neia’ Ivel y char i c - I  re-:lon

ox is s i n  t he I - -—‘em s - a x-~ sf ‘ he ‘I au-I it ’: a co i nt  e r — t  -a ’.an- In; posi t  lye
‘b -j r it ’ rc ~~ I tn “- ,. ip per :~ar ’ -sf • he ol o : i - I  • I t s  h i t  t~~n to these

- .m~ r - h a y  in  - - o n ’p x q , j q ’ s l~~ar , positivel y char-;cI region exists near
‘ ‘- •• ~~~~‘‘ ‘s’s - ‘ • - - .‘ - ‘ I - —s - i  I • Re ‘ - j - : q i ’ - i f  ‘‘he at s - ’s~~ ; n e - i a ’ ice -h a r - je roncen—
‘ i- i ’  I ~‘: In t h e  l- ~wer ;-‘-r ’ I- s n of -,c clr~u I , the cl-o,i I ap~~.ara to he
‘- i. r i ’ ‘, ve Iv -‘ham id :‘b rt’c;-° -‘  - ‘‘- .• cart ’: ox -opt j,~~~psj 1,j t n l v  -i n,ier—

-a’ ~
iI ,, ‘s~~j 1lp r ~~~s q 1  I ’ .” - - a r  ~e - ‘entra ’ i in. M ~b-”~~ in figure 2 ,

I sw~ - an (2C- ’;ir t-. ’ t wcen 7 - c  -“ -a r 701 re’:ione w i t h i n t”o cloud ~ - s

‘ I - s  -e -: ri ‘l- ” i I I s i - t n  t -  ;. I -~an ml so ‘s,’s’-l r t~
n * ~ ‘cn th. char  xe -I

y e  l i o n s  o~ sepa r j t C c I - s i l a  r r o I t e  ‘ I - s s s - t — t - s — ~~i - ’ s i - ’i I i  ; h t n l n g .  I n t r a —
ci s i  I a -  I - —lo t : I— ‘— - -1 - i l  it s - ‘- -ax sIPS u n  ‘: - . a lIre ‘1 “‘- rca ’ as personnel
or -s  r - i s. ’ - -. sri ‘‘ -n  is’ ‘- i n  ¶ -~n-1 

- x ’s ¶ en I ‘- ‘ be j-~nore -l in th e ‘je~~ j  -~ n

-a— i :-‘a .”e-- ” a i-sn rs ’ l f q h t n x n ;  ;-r te ’ ”i ssn qvs tei ,q . ~nwever , c,qls--il a—

t s na a ’ ‘be v’-sl ’-u ;nq w’-~ ‘b ‘- ‘ il I be In I s i - n i  in - - r -’ss— coun try - - , a t - l e q  by
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jr- - m n  I— h a q e - i i ns ”  -m l 1-a’ in ’s .  ‘~ y I” ’ i t t - n , ‘ s - s - ” . fI ms ’- .’s t k c  ~- I i r e
bo ” wø~~r, a ’’ — ~~j -;p - ‘e ’ ” ’~x i n  t ’~~ cI s i- I  -a ss l a ~-.‘l::t ‘in t h e  ‘‘m yth. Thi s
n. -- t n t  -‘irs ‘hi ’ •‘ a r t h  - ‘ a n  he -f  t ypes as I l ve r s e  is a f , -a p l a m s- ho-i of
water , s’sa-,x::  ta I : :  5’ ~’ a , ree • ‘I  aq ;-“
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-0,~~ ’’s  - x i s - e r .  Is: a :1-.’.’:: a r e a , - “ s t a in  s I t  s t  ::.‘s -s i- ’e’ ’ s are  x’s - se
1 s~~cl y ‘ hi’ ‘s’ r-u-:k h’’ : i h t ’ : i n  •‘ : a-- - t ’ .’ m ’ s ;  ‘: ‘we ,‘or - , no sb ’c ’t- ,
whet “ ex ran—na -ic -Sr 515’ ;:  a I , ‘sh- ’  x l  I ~~~~ ,~ q5 r’sci - - be I r~~~x n i  fr i is - i t  t —
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x- r  ‘ “  i - a: ‘s-,’’i ’”-’S Iq - hi, ’”-t ‘“ • ‘‘s, ’ ‘i i ; ’ .! re: - ’ ‘s -‘twa’,’ ~r irs ‘ s a s
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aroun , i  ho p i I - s t  st r e am er a s s - I  a l l o w ’ s  ‘h o  p i  i t  s t r ea m e r  to a - t v  a : , ’,’ for
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‘
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~
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~ ‘:e c s s l  is a ‘ sn - s l i t  us ’, ?  In ‘ no - i e n e r’i l y e txs , sn -s : t.’rneath the
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- i f  i ts  t .x’ .’: s , ; i on a ) ,  r h o  h - s i l t — u p  p o s i t iv e  ‘harge in the earth flows
r a p i - I l y  upward  t h r o u g h  t h e  i o n iz e d  column established by the stepped
leader  t i  n e u t ra l i z e  the st r - -n - -i n e-~,it ive  charge  of the c loud .  This
r e t u r n  c u r re n t  c o n s t i t u t e s  wha t  is generil y r e f e r r e d  to as the l t q ’stning
st roke , If add~ tioral pocket. of c h a r g e  exist in the cloud , these
poc ’~e~ s na discharge throug h the ionized path established by the
in it ial st roke . Continuous tart le a - lo r e procee-I froea a remaining charge
s’ - -kor tow ar -i the ear ’- ’ , l~~~~~ ’s this path. Once the d~~r s -  leader reaches
the “-itt ’:, a’s i t  ‘s oy  ret s r ’ s  st r - ’k, ’  sf  ç-i s l’  1 ye char .i e pr-spd -~1teS up t he
channel Ins  ‘:e:i t ral sze ‘‘ , ‘ ,; “ ‘- , s :  Ia r~ ar~~ in the clout . This cycle may

~~ r”;’.’- t t ”  I ~~ ver, ’t 1 • j ’— ,’ ’s  iS ‘ t x ’ - ”.’ tin :  ‘bar ti’ - ” : st  ‘‘i - - in the - ‘lox-i are
x ’s ‘t l t ,a’ I ,

1 • ~ I n ’ 1 ~~~ ‘.‘ ~~~~~~~~~~~~~ I S ‘

- “- a x t h  a:” :,- -s-’s all’,’ m I t  l at ci by a pu  t ‘;‘ rea mer
‘r a’s • ‘ - o - I  : 1 .  t a . ’  c h a t  o’ I l e a Icr ~a;- s -s- - a - ’’:.’’s t’ .’’ - j r - -u s  I , the v o l ’ —
• aqe  c i  li~~si ’ i ’h,’ ’;- s i t  i -  “~~~‘s - rca ’s,’’;. ‘‘It ir ’s,a cI- ,’ • ‘‘ e v - > I ’ - ’ t - j . ’ ~~~~ o - y’ s,~~’;

i’s I jh • ‘:: ‘ 5 ; - ? ’: 1 - s  a s - . -xpwa r 1—na’: mn - i I “ a  Ii’s to be nd;: ’ .‘ I , ‘vor ‘I a ’ , - ‘pen
o s -i i s’s , ‘he “‘- , ;t  h -a ’ • ‘so ~,

- -a  I •‘.-a I i ’  ~,- , .‘s  -, i o ‘~ - 
- .,. ,, a ‘i’ w r-, ’ I-er’s

t~o ’ 5~~’ :‘ m iteS .‘s’’ a the I ~~~~~~ h e -i let o S t a s ’ ‘he r,.t-srs; , - t t r - ’ ’ s e ,
I-k,-wo ’.’e s- , atm s - ‘  i re’s -s -t ’:”s t -’ X  i’ . Sian ’s t i-  -5” ‘to’ “as ‘h’s aa sr fi ’i’ exper—

en ‘.‘ i’s’ en a s  ‘ s e I sIc ’ t r ‘ f I c  I I C, s n - -e s : ’ s - a ’ I n a  it  I “ e i s  t I p5 . - ‘- i n  r a e—

I , the m;’wam I Ic-a It ’s-s a re  ~encs j a ’  I ~~ Ic ‘ho l--swnwar 1 I,’ Icr is
It a’ an - -c iwa- 7-; the  ipwa r I I “a Is’s ‘a n be qp v ~~r ,a l b u n  Is e I meter . long

hcf’rc “-c t
~~~si true.’ ’ • P~t ve ry  ta l l  bu~~I l s s ’, - -s e,  ‘he upwar-i leader. can

‘-e r ’,n t i  f-s r’s eve r, t-ef -re ‘- be I- ’-w—:-.’arj lea t e r s  have ‘- “ sin to f - icr- w i t h i n
cI ‘- 51 ; s - t s ’ ’t; m a n  Ic ’: ’ s -i r e  tencsiIl y los; - !  ihe’I as l r -~u-jerei li ght—

Is: r . Ti- : 1 I ” i -  a l  I -_ s ’’’ m n - i Is - :  t v e ry  - ‘-~~~ sssn f - -s str ict si res less han
n in h e m  s ’ ‘ i s  t t :c ~~ : i ’ ’  is: - ’ u  ,‘-u usos at -v i ’ ‘ ‘ :s ‘.sca ’:-ld , the pro—

s- a r ’ t - ’n  - ‘ 1 5 1  t :.’m.~ ! stri~~en i n  ‘s-oases r n a p m  Il’’ .

1,4 1 t m s ~~p ,i~~e ’ . ? h ’ - 1

T’-e n ur’ i--er  - ‘ • -Ina l f I - a ss ’:eq ‘ wbs the structure sq exposed

m e si’ I a ’e I pr i n - ~ I ; ’a l l y ‘ loca l  t ‘ - in l e t  ra t - r’ a ‘‘ s • ’ t  ‘‘
~
‘
~~ 

Local tbum ,Ier—

a ’ - s ” —  - ‘ i ’.’’.’s’ - ‘ a n  he pr ss ’e - ’t e l  f t  n ‘ ssk c r , ’t n n ~~ c maps similar tan’ that
4 ’: ‘~r: i n  f s - s irs ’ 4 ,  ‘Tbese n i n a  a ’- -w t ‘:e n -n - h er  -‘s f thunderstorm lays per

-lea r far -“am ious rc-~s ‘s’,s  of II:n ~ ‘. a’:l ‘ - .‘ ~~rld. ~~-i s I i t  i - ’r a l  maps of
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A aa - i - ’ i i ’ io n .
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IPs-  is ‘-~‘- as I srs-r’qs’a iv. -f w’a” ’:er the iisb tninq flashes are near—
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aver s- xe I t s ’- , i n - e  a ’ w ’-~~ch l : - i ’ - I ” s n i  x’s sa y 0,-cur an d  ‘b s i n ~~ py w ill he heard

ia  a ’- ‘a ~str . T”-e rc ’ ‘i ’ , a t h i s ’  Icr S l o T s ’ s  -la y means that’ a 1.a8t one
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1 ,3. 1 k, a,o f ‘a i r  I - s  t i  ‘a

• Roof - - s : i u - - t -rs should he r i s ; i t s ’ I along the ridges of

-i,a t-lo , a -ta’:t i s ’’., as-- I ha !- s s f ’ s , and ‘ a r - s s s - ’ s - I  t h e per imeter  of f l a t  and
50’S ’ l y ‘sI -s-sn s ’ , - - - -f s

• I~~a,of i t  - a s s  I i n s t  - - - - -s ’s I - i c !  o s-s s - - i - s t  ci throughout --ls’cks , f l a t
surf ,a~-ec , as - - i f I i ’ s - o - - f s  shou l -1  be in t e r c onn e ct e d  to f a a r v s  c losed ioops

‘0 e s - s - i s o ‘ l a s -  ,a’,1 ‘I—.’ a s :  I a o r s n a s - , a l s  have at least two paths  to earth ,

• ca s--’.-fs s- m o  t h a n  50 f t  wi be , -as- a - I - l i ’  i o na l  c on c iu c t - ur

sho t ’, I be m - ’  ast’ I I , ”: a’’ -wa’;.’ s m ’ s ’ ;  the s - - a - i f  w i t ’-’, t l a ”  ends connected to
‘a” se ’ s - S :”.’ ‘“a ‘os -a ~~~~~ - s • a’s.’ - a-i - -’: s’on l-is ’t i s  is nc ’- . ’sssary  f o r  each
l I s t -s-.a I ‘- ft - !  r- ’- i f  a I ’h .  If t ‘-s i,’ - ‘sin i s s - ’t o r  Is  I - - n - a p r  t h an  1 50

a - ‘a ass — ‘ - ‘s I- i - ’ ’- - r  ah eaul I t~~ - - - - ‘as - :.’ - t o - I i -s i  the ç~~rmme ter - ‘on j~ii’ t- ir at

- - . s-a - a s s ’ s ’ ‘s s - a  - 1’  , 15’,’ t .‘a.’ r~’qusrement a , ‘a s.’ roof will

I ., a ’  a . con-I-i - -Ia - ss ; f - irs - isa-: i s- .— - sinul e s hav us’s’s lirn p s - s1- s-’s s-s- s
I i s  a ” s  ‘ ‘ - i ’ -  ‘a~~ I-’ .- I’- ’ a ’ ,

• ‘- - s a 1 - a ~~ ‘ s - a s?-si ’- sl I be s - - a s - c t  s r - ’ s a s -  I ob s t r uc t i o n s  w 4 ” s s - -’h

l a p  as: a hr’s as’ - ‘- ‘  s p1 - as ” w s ’ ’ ’ h s’  - ‘- i ’ s - I ; s c t - i r .  R.nds an the conductor
c ’- - u l  I ‘ s ‘ s al ’ ’- - 1. -as - s’ a ‘ - is’, - ia’ a - - ‘a s - a 1 ‘s’ - 

- 1 1 s-nsa a ‘-, ‘a a s’. a s - a  l i s t s  - - f

in  • , 1 -—‘ ) os as - ,‘,s ‘cs , ‘,i”-’i’’-~ s a ’ a s s - a  -a s - - - - a s s - I  - ‘h- c ’s a s- ’! a ’ :  a , w i be

as ‘a I - s i  I ‘a ’s - l’s ‘as ‘ ‘ s s ’ ’  ‘‘‘s

• -, , -  - - 5 ‘ a ’ ’: a ssl :- - - s l  I 1’,’ as’ - st ” I y i s - ’  “a - ‘
‘‘ I I s  s-c-c’ I y i- ia

- ‘‘ a :  ¶ a.’ m -II  -s - a -.- s ’’ ’’ — ,a~ ! - s - - ’~’”1 f , a ’ s ! . - s a . ’ s  a; 0 , 05 ’ , ’  1 f! (1 s-a) .

~. l , 2  a---w’ — ’ - s - t - s - ’ - r ’

• s-a w” I a ‘ s -a qhoa i l I I-.’ -ca ir ’ss ’-I - -‘a s’s- s-ha’ extreme

a ’ c-s a - - s ‘ a - s - a s  - f  ‘he c ’ s- a - ‘ a s ” - a’- . I separated fs - -r ’ ca- °- 5 !ses- as far as

pn~~a:’le. Prp t ”rsa I - 
~‘a ~~~ i 5  ‘-wV - -jowr,— ccca l-a - i - - --r ’s as-p a’ Isaq-- ”sallv

-rr’’qa i-e era -f ‘ ‘ - .‘ h - - s i l l s s - -- a ,

• ;‘ lea’s ’ ‘ -w” b- -- .s--. — - - ‘s I - s - - S - - s - s  a re  s-c’ - - s ’ s s s a ’ - I  on a l l  bu l l - b -

a ’- a s ,

• ‘-‘ a’ a I ~~a ’ a ‘- -a l I- - -,,’s-a — ’o s a - I s s - ’  - r  s’-. ~1 - I  I.e r r - ’’,’ a I c l  f-ar
c,i b a i l a a ‘ s - l  100 f (~~! r~i 

~s- f s - s i r ’ s - - s .  ‘‘-c r c - s f -us -  h uj l - l i s - q s  h a v i n g  a

sw’’- s— .s t ’r cx -a’ s’ It ra si 2’- ’ f’ )7” aa 1 • Ws’’- f la t  or ,es-i -ly s l - p I s - - i  mofa ,
‘~~~~ 0 s- as-’~ - o s  - f  I ’ -.,r — - ’’n I - a - ’  - s - n  q h n i i l - 1  be ‘such  ‘b e a t  t h e  l es- i t h  -- f the
a - c s  i - ao ‘- -‘n ’ - -as - Iaac ’ -r ‘- ‘ is -  a s -  ‘ ‘s ans lops ‘as - ’ cxr.~s’ j  1r i ~ ft

• “a ’, ’ a s - - I t  - s - I s , ’  -r .s ‘shr i s i l  I ha ‘as ci ‘ci’ 55 pr~a - ’: al to

a s s  ‘c - a - ’ a ’ - - a ’~s - a s - I  t a  ‘ha’ “ i s ’ - ‘s-’,’i ” — s c s - i -  a - l a - c ’ s  f -a at ’ a- - has -- a the ‘-‘s--

i s - ,’ - s c  ‘0 ‘ ‘a s’ ~~~‘a ’  ‘ - o 1 a - t r - i j o  ‘sa c ’ cr’- - ’ f  ~~b s’ ba sil l i n t ,  ‘5’ae icara cs’nn 1;ic—
• ‘q  s b - ’ - i I  I ha “-pn ’a l ly -an t c - 5-”s,’- c- ’ r ir ’al l~’ sra-~a’i 

a!-’-a i’- the per a in et er of
•-“i’ b -i ll Is ’s a .
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• :~
--a,’s:— - ’s -s a - Iu - - ’ a - ’rs ‘ a o l  i he s-laced -‘r be p r - s ’ .’i  Is’-l ‘a -

I s~. o! ,.s o s a , I u c  Ia n -lea-I era - Is I ~irlqer than 16 f t  ( 5  si t )

• ‘a’iw a ’,— c o n . I u ct o r s  ~h ou I  I be r o u t e  I -lows- wa r I .  P.s w i t h
ro of ~‘ u s’, ticto r , , sharp bends sat’ tim e are to be avo i— ie -l.

• *,erc a s -  is sie t er s su s -p .I  to he necessary, -l c-ws’s - c s s - - l a , i c t , - r -’a
sh ; -- ,i I be -~ua : Io~I ‘ - prevent ph -vs  ical ‘lansaqe sr - I a  sp i a - - t’rss’s-t ‘s-.isa s - - I s  of

I -a  ;- I , a a ! a  - ( r i - i a  I E~ ’— ’ )  are’ ~aa ’- ’.’pt’’ablc. ~“ .‘sas ’’,’s’r a a - s - s ’ s i h l e 5 ‘l a s ’  use
a’ le ’ - ‘a a a - a l l y  a s - o r ’ s - I  si c ‘a ave ‘a s i t s a r  at C ‘a Os ’ Ia as a s- - - s - a  , i; t a’.’l , - - a - - - - a

a l a  - - a ’, I Is, ’ ,j’,’ - - s-I.- ’ .I  . II sud s ma ter i - ala - ‘as a ’ sa”- ” s q , a r ’,’ , ‘‘as ’ c o n . l a i ’ t a r  s’ s - s a t

1*’ t ’a - ‘ a te ’- I ‘a - a ‘a. ’ ‘ - i; ,a s i - I  t ’- - t  ‘a - ‘a’s - -f ., ‘ ‘s ’u ’ • .a I a-i ;v’ - a t sit i s u -~ . Guards  - - f
na ’t l o s s ’s ‘‘ ‘a -a a -  f t  ‘a s- - -a’’ -as -s I,’ l o v e l  ‘s~s - ;i i I ha. a - s  , I. ’ i f - a  ‘ a . .’ - I - s w ’ s —

- - ‘a I a ’ s- a ‘a ‘ - a a’s: saaii , ’ - - sa I - s . - ‘a - a  ;- r ’ ’ a s ’ .  - ‘ a s - ’ ’

1 ,4  fta s lw ,are C ~‘a p a ’ :, , ’s ’ ; , ’ - ’ ’ , .’c t o s  s j_ ’lsarj’ s “a“s ~

• “-ass ’s .’- ’’ - a ‘a , c an’s •; , t a ’ s-I f ‘ ‘ is a n ’s- - au I I a’ - s-s. ’ I ‘ ‘ s;. ’ - - - a r  sal y
a t  ‘ a - ‘ ‘ -a a s  t o  s - a —, as’- i l  a isa I ‘- — f -a: - I I- wss — - - -s. I i  - - a S - ‘a ‘so I , I l i ’ s - a - -i-

- t ‘a ‘a - p- ’s -a w’a a - -b ‘ ‘ - ‘‘ a- are  u I -a - -c  1,

• F a r ’ a ’ a ” a s . ’ r s  ( a ’ s - - l i l a ’ s  a s-s i i l s , ‘si - s o  ws- , s - - t’ -i’ r sneans by ~~a a c I a
ci’s’s’:.’ - t  a a , cl  ia -pc , a s -  I f i ‘ ‘ a nqa as a’ as- I -a - - ’ .’ I) s’a a asa ’a - - b  ha w e l l  - ‘-‘s- struc t—
cI , s’s--i ’ ~~~~~~~~~~~~~ I a , ’ ,i ’’a~~~’ , ‘as-s I a’- - - - s l l  be of s- h a ’ sane a’s’atcr :al as ‘a ’ .’

• Al I ‘- a a twa a “ , - - s,’s;’~~s-,es: pa :  ‘ s , as-- I s - a S s - s - s  that are s - s a t

wel I” I ‘s ly’s’, I be a-” ,a Is ’.’ -a ‘ o ’ — ’s a s - - I c  f ’ s - a’ s ;- a ’ , ‘a - s -, m,a i s-.tcn sancs ’, ir

s-epa a s -

• ‘-a ’s ’e ’s c s - c  ‘st :- - s l  I ha s;’,’~a - ’e I ‘ - - ‘  “~ a ”  ‘ - ‘ a -  I t  a p a a t  s s ’ s  all —

- - is - s i-ic’ a s .  N i a l s .  ‘a - s e ws , - i s  I- - i ’ ’S :‘s s’I ‘ - ‘se- - a i r . ’  ‘ ‘ is’ f , ’ a c ’ a c s - ; o s - c  sh oa l - I
h~~~ - f  “5 : .’  ‘s~a-” ” ml ’s’s a u  -as ‘‘a.’ ‘aSt c ’- . ’ s q  -s - I.e of a ritate rlal -~ -,ac h is as
r e s t s ’ - a - - ’  ‘- -  Coa - q a  “ ‘a ‘‘- a ’ - f  ‘ ‘-a ’  f g ’i’s:pr~~ ,

• ~a ’, ’.’ as -~~r a ’I  -s- ; - a ’ s’ I as ’ . ’.- ’l •- , a j l s , c- - ’ . ’ w c , - t -  l- ,u ’’s  are n ’s!
a - -a’;-’ al - Ic - .

• a~” - c r p  f- ut -ire te ’s!i s- ,~ -‘f the pr ’t s ’c ’ lo s-  system assa y be re—

~- uire - l , l a g s ’ s - s - c ot q s’s u - i l l  be a s - s t a l l e d  -in a l l  hut as-a’ ground term inal
‘f ‘be h - - i s l I j a ’ ,-a . ‘aa - i ~rt ’ a b i e  l i ’ s  s-a’ ‘-- ra arc

I C l -i a--p’s sac - I f s r - - - - s -n c -’’ Inst - l - swr — - - I i” l  ‘as a I s ’ iven
a s -  - i sa  I ris -i g ,

( 2 )  t - i s ”.a ’- aI  i t - ’ f i t t  s ’ s - a c  u,qel S -a s -n t e a i - s s ’ s S n s a r a  - “ -‘s - Isa -- —
ir s  ‘ . - - .

~~~~ ~~ s- - - ‘s b-i- -’ - s - s -- r as- ‘- is - b c l i’  ‘a 5oi

_ _ _ _ _ _ _ _  - - ‘ -  - .  
~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ --- --- -~~ -,~~~~~~~~~~~, rn-~~~~~~~,



I ‘a’N’- ’ a ,i I bk-It — a - a , ‘saai r,’ Ii ‘a- os-s’s.’.’’ - 5 5; ~i,’ao I at I -a t a -

I a- ~ s - a t -  ‘-I I-’,- ‘ot- - ‘ ‘s i i ’  a ons in - ‘as sea - i s ) : .’ s-p the sa ‘a s i s a l  s i r  s i ~~ n - l  s ’ a s- f l a . ct  ,is - s

are  a n s a - ’ceaa s i b i ” , ‘a s - I

(4) s u f f i c i e n t l y  ‘a i - a l s s - — b o l ’ o I  coanpression fi t t in g s used
for - s’ss ’se- ’t ion i - ’  s’s-s-al tracks, gutters , down epo ut s , vent ila tor s , or

‘t ’s o s - -‘a a’ t a l  ;~irt ‘a about ‘be’ si- ru ’s- ira’

a’ i or ia’-r -— t y s i a-’ i i  1*’’, ’  .-‘- ‘, clamp s i f  ‘at -t a’ ; -.’ I or cas t ‘ssa. l~a 1 sassy
I —.’ s’sa’ I on sit s ‘i ’ s - - a s  a ’s; 75 11 ‘a s  - ah -s - less. Rol ~ c-I clamps s a n - I  ep l i - a ’ s

‘a la  - i l  I 1-.~ use I f - s r  ~;t s a ss ’’ ar - cs ~~ i t s ” !  ‘s a s s - a  “‘- - I ’

3,~ F ar ’ ’-  ‘r ~~s t c ~~~’sj~at a ’s-

~~~~~ ‘a

as’s-”s a ’ , l y, ‘‘ a. ’ “,ir t’ a is -is” ! t s s . .’ - a ’ s a I  IZe exce SSiv e a~ l c c~
ic - sI ‘‘ - as ~.-c - -a - i~~p’l I-s —‘ -as -—s it s Ii’ a’ . I ‘s - a t ursa I s - i au r - ’i’s s- h- al s— a -a k- ’ in aura ’

a.’ r ‘a - s - .’s” I us- I t,’aa- -a - a,’ 5: a a a’s-a’ sa t  • ‘
~~ ba’ o f f , ’  - ‘ a va’ , “ ‘ a  a ‘ b - s-a - - s’ . l a s - .  - a s- a s s ’

; s- -‘a a I” .a “.- — aa-;’s’ a, i ’ s ’.. pa t h at all ra’le’,’ant Is,’ ‘a - a s ’ s - -’ a” , ;  I he ‘sr i

The’ I ‘- ‘sal ~ i t l  ‘-~s- i s ’ i- ’: w a i l  Ii””s-s ’sss .s’ t’ys-w .‘Iahnra’ s’ s- ’ .’ earth s-a - a s - I

‘s-,-c ’e’aa i ’s ’s ’ a l l  a’ a - - i ’ s “- ia ’ h”. If a s~~a I -f waif a”— real ’s’ i v it ’,’ a n
a a ’ s - sa-.’ i , ‘‘- I’ sa s ’ a t - a’ ’s ’ r p a i - - ’ - ’ a s -  -

“ an is-a ‘‘as’ ‘a’ .’ll aaaar’,’ l a a ’a ’l’,’ s u r r i s i . s s s - i a s a - i
‘ ‘- a’ c - I s ’ ’ ’ r - be’ - a s - ~, p-il 1 “‘a~ ’”a ‘ ‘ i- ‘ - . ‘  . i s - ’ in I , s.-’a a - ‘s ‘ a ‘a s ‘a Isa ’ c s - a l l ”  ‘a ! - s r - i s ’ s

‘s~” ’ ’ i - 5 -f soil a’ ri a ’-’ a’: al a ’s ‘ a -  ~~~~~~ ‘ I •‘ I s i asa ’s. ’ ‘hr - ‘ -a ’- i s - . F- s i - ’

s - u s ’ — c cii ’s r ‘ai ’ o i l  0 ’ s - b a ’ s  s’la’ “- a - I s ’  - - a ’ s  a 155 a”’ cross se--i - ion -as - - I ,

‘‘- c s-p - f ‘s-c , I ‘a,’e’~ rp ’sla’’as- .‘ , P.t .a Ian ’,as- -o - - I  a~ ‘ 1 -~ ft ‘ ,‘ . ~ ¶ - -  I ml
f t  is’ ‘“ a. I - a s- ~~cl  . “ls ’ - ’’ - - I s ’ , ‘‘a” a s-e ’-a i ’s  ‘s,~’ l i t  is’ ‘ ‘ -a ‘ ‘ ‘ss’ a s ’ s , :  ‘s’,as ---s’ of

- ~ - - .‘-s-; s- ,- ” ” ,’ a ’ I I is a ‘s a I — a ’ ‘it i n - a ’ o coan pa a a’ I ‘ s - a :,’a~~ - f ‘ ‘- a ’ a ’:, ’ II Litsacil I —

a ’ ‘ ‘ I - ,’ ‘ s - a a - r ‘ as - : i s s ’. a  ‘ - “ el, ’ - ‘  a I.—’, ,“ oa ,‘ ‘ “ ss’ - - - i s a - i s a - - t a ’ ,’.’ ‘she ll  as sm a l l
‘ ‘- . ‘  res t- a ’ a’, s ’ ,- -i f s-ha ’ ~ a i1 is sri s” j ’ - s - ’ a ’- ’ ‘s a - ’ a - a  i s - ,  s -h a ’  e f f e c t i v eness

- -i f  ‘ “ a’ a r - - is- I ‘ i s - s - a ’ ’’ 5 - 5- - “a , ’ ‘a ,  T’.’ n- - i s a  -i s -” ‘-. ‘s ’ ’a t  if  the aoII
‘i -s acs a —ci a ‘“I I a f f . ’ a ” ’ s  s’ S ’ s  i s - s  re’ca’u ’1’~’a !y ; ‘ s’ ‘u: a a t s - ’r. -‘I ‘sal y a
few a-is’ s- ‘c’a ’-i 1’ a’ -:’ ‘ - ‘  as-  ‘he “- -a ‘a ’ - as .’ - - ‘ ‘ a” . 

• a’s;” - s a l l y be l -~~’ 2° per—
- c - - ’  , w a l l  - ‘ba’s as’ ‘“ a’ h - s i r i s’  i “ Ic - -’’ s - -’ - l a’ a ‘-‘sa c a’-. - -a ’  ‘ - ear !”  - -~‘,‘a’r ‘a wl sia ’

s- - a l ’ s ’

F,ar t ’a “ Ii ’- ’ ‘ ions  ‘ !b i’  earth pr ay s  Is ’ ‘ha ’ means
a ’ ‘ ‘ - a i s - i n a  hi’ I -iws’ a’ p . i ’ s q t h l c  asitps ’I~a s - -a’ - ‘- ‘s- Ia - ’ w i t h  s- ha’ e ar s - ’- . The-
1 - ’ a s - a  - ‘‘~‘p.’~~ f cli ’ - !  - Ic - c a re  ia” 1 a ( I ) those spec a f a . -~a 11 y r 1 ‘a’ ! in
‘‘as” s’a a’’” -as  c - I s ’ “ ru le’s, q’i ’b -a ’s I r i v e n  r i i4~~, t--s s - t a”i war e , mats, atr sap ’~,

s i ’s !  “ ‘ - a ’- ‘ l - ’ a - ’ q  a~ s’-’ a -s j rpil - ‘ a”’s - sal-la ’ sb a l-’iw d ec -m ale tic —

‘a’ ‘ .‘ “-u s- ’” , a s - I  (2) ‘hr’s.’ qpr ’.’lnq ,‘aa-i- ith ar fun- -’ s ot’,, such as w a t e r
p Ip e s , m.’aI ~~ ll - - a s - i n - as , ‘ - -:‘- I - s t t r ’ n  r e i n f r a r c i n s i  bars , hur t s ’- !  met a l
‘-ink s, -‘a ’- ! - ‘‘ “a mi q ’a ’ll a ss a -’-ua s-”c-’ai -‘ib~ ,” -‘ a h-- a s - t e l  in ‘a ’s. ’ earth.

Pa’ i-a r tla ’cc -f ‘ ‘a s’  a l a  - ‘ s - - i c  i- ype i,ca’ i to establish ears ear th a ’l c - ’ r r i l a ’
qubsyat ~~n , a l l  c-~~~c -‘ s - s’-i jp~~ “ - a s ’ ha’ a ’ l s ’ - s r a u a l ly i nt er c on s a a ’ct e a l  by appro—
pr a -a ’s’ - - ‘ s  i - u - ” - - - r c ‘s - u f i r ”  an.’ “s-- i s- S inuous netw ’- ” r k ,  The actual shape of
i - h e  aI e- ’’r -- b c  :e’w’-s~~ 1 5  r e l a t i ve l y  a u n b r a pa- ’r !~an ’. For lr u wegt  surqe
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~na pedance , the r , a l i - t I  net~~~rk i s pr- h , a h l y  the best . For new tn stal—
l at t- sss , a - a s a-i a s - - i s - : -  I ci cc a - - Is ’ - 5 ! :  Ic i s:, ’ it Ia  s- la.’ 1- ; i i i - l i s--i is usually con—
sa lea,’ I c.’nvcs-, ion ’  f or  a s - s  mul s- i ; ’ i t ’ a t ! . a - - ’ m , ’ s :s -  !-I s 5 1 1 - a  i i ’  aes . R i s - s a ;  sr

‘,i.’r ::-’c ‘a p r - as --usa - I ‘‘la—cs - a s I  ,‘,s 0 - s - as4  i s !  l nq  - i f  a a , ’ a  a ’r , - s sas ’s a- ’ . - t , ’  I i s  - - i s ; I a - s - I s ;  a re
va ’s-,’ c - s i’ .‘~~fa ’ ,’i - i ve .taa l s-v . lao a s - a s t a i l c t  - “ - s : - ,’a - s a a t ’ r , t l v  arouri l exist ia ’s - _ a

-‘a - a l a s -  it’S . I’l.a a s  ‘ - ,- s- ’, ’ I su ~’’ats’r ’ i s  s ; —  a ,- , ‘ - ; ‘~~~‘ s - s i  he used s s- ‘ -c C)’RC
f s a 5 -~ I i ’y -a s - ks - k , ‘i’ .

2 :-
~~

- a ‘,‘.‘s-a i- . iu s - - i F .l  ~
. - 5

I’ s :‘a ’’s. - a s - -,aa: I ‘‘I.’ “- 5 - - la -s ‘ s I s ;  a- ; - a ; - a ’  8 a s - ’’ as.’ ! ~‘‘-: e
1 .‘ I s  - - ‘ i s  ‘s a ’ ’  ‘ - ‘a : ‘ ‘ ‘‘ 1 , - a ’ s , s - as s - s 1 a - - i a - s are  - a—si ’s, ’ s r : a I I - ’- r’, , ’a’ a i l i -  —

a s , ’  I s’s ~~ 
a ~ i _ C, ‘a , ~ 4 — , aaa I ‘a —  i ’ s .  I : . a a — ,’’,’s ss , F - s s’s - ‘at i ; - ; - l  a ‘ a—

‘ S ’ s ’ s , ‘ ‘a.’ 1 .— a s - I  3— a r .  Ii ,ts ’s ’’t ’’s s - I ’ s  i s- la ’s- at’ s ~~~~ ~~~ , as’s! ‘ a ’

i s” - ’ - — t I v  -a s” 1. 1’.’ ‘,,i ’ a ‘s- a l F~ - ‘ ‘ a a — ’ s ’~-i . j, ’ - ; ;~~~‘ - a ’ i . - ’ - ’ ’  ‘a ’ ‘as- ’’,’ l -a
a s -s - , a - Is be a ’ I’’ a ‘s’ S ‘~ 1’ ’., .s-a 1: - us - a ’s- .’:- a s . I a - - I s  ‘ s - .  I a ’s a - -a s s  “s-s ‘
::-a la I-se ‘a ‘ loss - s- - . 1 ,~ art . is- I a a s’- ,’’ ‘ ‘a  , I” . ’’ Ma li’ ar y ‘ ‘ a - . l a s  1 On
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a - - ‘ ‘‘ I ‘s ’ ‘ a ’ ’ I I” I ‘ a’ a ’ - ‘a I - a  ‘ ‘a  a ’x ‘ ‘‘ ‘-  -: a ‘‘s is-s ra’ s a ’- , - ’ - . s I I )~w’

‘‘a s’ I —

‘a ci ’s a l a - — a ’ s ,  I . ’  I I-a ’ ., a r t’ ’ a l i e s  i s - p s - s’ is is as - - - a s ’  I a - - I
a - ‘ as - ’. ’; ‘, ; ‘ ‘ a , a II a’ a as ; I - - i - I - i s a  ‘ ‘ a ’ - a ’ a - ; ‘  ‘s-h — i l  I -a ’ a c ’ ’  I ,

a’ , ‘I” a ’ ;s-~-i s I a s - -. i s ’’, ‘ - ‘ ‘ ‘- a ’  l. a a a t” ;- I a I a a’ r s - ; ’ - .: I I be c-on—
- a”l — ‘ - 

“ a - ; -  a - sa l  I a ’ ‘a ’- :”  I t .

I ,  R~~t a ’ l  I”  I ‘ s a l - I a’s -~- a ’ I a  s ’- ’, - : l a ’a ’I ‘a ‘1.’ s-; a i l s - - a s - i l  I ~Iway’a
be a q ” I  i”  I a ’ sa a s - a’ s ar’ a ’s-, ’ a ’ 5 - ” -  a ’a’’a ’

4 ,  1 , , ’ ‘“ a ; ;  - s i r ,  Ia ’ I “r i’s-; I - :  - “ s ’ s

T a  a a s ”  1’ ~~~i a ’ s - _ s i ’ , ’’; - - a’ as- - i s a’ , I I ” - a ‘ a ’ ’ ’  ‘ a  a s - i c c a a-’ - ’ - x”ar ’- a ’ss 1051

I - a  a a  a s  - - a”  I a ” I  ‘ a’ ‘a ’ a ’ ; I a - a ’ s - c , ~‘‘- ..‘ — ‘a ’ ash I i - - a ’ s - a - l  - s - a  s - a ’  - f  ‘ ‘a s-. ’ a’ ,a’ss- a I s i - ’ a ’y i s
- ‘- ‘a s. - ’ .’ I ‘ ‘ “ ,‘ ‘s~ l ’’, a’ a h a s ’ I I isa_a l I’ ‘“ ‘‘ - a ’ ”  l ’ q s - a r c  a s- a I ‘1-a ’ c’s - a s . ’ ,  -i are

l-”’s- i”~! s’ ‘a _a. ’ ‘a a ’s - s ~‘ l a P~ , I I  ‘a ‘s -a ’ 1- - a as I -‘ia_a ‘ a ’s,-’ r’ ,’ab l a ’  s a -~-s-a1 li n e is a
c a n  , l ” — a ’ a s -, I. - - ’, , v ’ u r h j f a a a r  as ‘a ” - -is—’. is - f a ~~ut e  l a - a , s- ha ’ s’a i e i - i  -if  the ;s-,;-sa ’
‘‘s I - I ”  a ” - ’ - s I  I s- - ’ ’ ha. - — - - ‘s-’ sc’ - a ’ a ’l ‘, - ‘ a ’ s-a’ ar’ s -pl j faa ’ a s - , ‘I”‘-.’ ‘‘s ea’ “1 ‘ a ”~~” a r ; ’ l i —
‘ i c r  a l a - i - s i ’, ha. ~- r - ’ a i s - 1e i  ‘a ’ ‘‘a-a ’ l i ’ s I .

‘a’ s a - s a c  ‘ a4~~I-’ “.1- - i s ”, ‘‘as’ rec ra’asiaen Ia ’ I ~~y of .;r -asr ,  h as -a I’ ’se
t a’r’ is’s- a’s- a s’ t a o l at a ’ I as s’s- p i l a- l cr  I s  usa ’- l ,  (‘a ” r t a i n  t ype s ‘1 n ; s - ’s_ a i a c ’ l a t p d
la!fa r c s - a ’ s 1 ~ s- p h i f i e r~ rs ’s-r si re th as - a ‘ras - slsa r ’a.r ~roun ’1 peth  l’aa’ p ro—
v s 1.-I f - ar rropa’r ass -rI 111cr “s-rcra’a s- -a ’s. The ; n s s - a i i —’~~ions suppli ed by t he
s-ta’s”. if icr “-a s’s  ‘a - ‘ ‘ a s - a . ; shou l-I  be con au lt e s i  for  —‘-“r ; e r’a  pa’ -- a a ’e l u r e s .  The
f - - s- 1 1 - ’ w I ’ - , j ; - ‘ ‘s  ‘‘ a -a”, sb ~ i - i l l lw’ foil-s -we-i “ a -  reduce t r a n s i e n t  r i c k — u p  and
fla t qe ,
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Fl — ;‘ ,~r ‘a ’ 1’ , a~,’ ,,’ a_ > a i ~~’a’a a - ,k’,! — U .  -u:,~t 1 5 , 5 ,~ aa t ‘a -ct’s t a - a  1 1 - ‘,s’a a ;,;~
‘ s s a : . I . a - ; .  ( ‘ a 5 ‘ ‘ a  a : - ;  I ‘ - - 

~
- a , - t t ’ ! ~tr.; I a I i e i , aa d a t  ) isolated

j : l 5 ’ s - a a ’ a j ’, , t r s a ; l ’, ’ a a a ’ ’ a  ( 1 . 1  , ) .

‘a • ‘a ‘a ‘ a ’ a -~ “ - - as-as- is a s a- I a’ ;  a ’s ,  - a’ a ’ - i s - - S ‘al . - - s - i l  I he pa ’- a.’ a Ia ’ I I- - a
i l l  -al l~’ ~iI’ , ’~ 1 Ia ; ,

I- , ;l i s” ; ” s ’ a  a l  Ic ‘a’s a a ’ l l’a s-la ‘ s - i l  I be 1w a ;~~, , ,l  a the  t r a n a —

a” . ; - - a s - ’ a s - _ as - a - - i s  - - ‘.‘“ s a ’,l  ah ia - 1 I I - - ;  si gnal wires ‘als ;s - ;ilI he
ps - ‘,‘ a he’’, I a a—a ha’ ‘a s as’, a I s - ” a - .a~~’ ’ . . ’’>,’ a a ; ’ .a t  - f  ‘a s - a s ’  ‘iat& ana p l i f  i c r

I ,  I’ a’ ia~i l  ‘s ’ aa ’  ! .sr ;’l 11 1cr —~‘,a, ’a r I &~i a c I d  ah oulai be - ‘- - s - —- - ‘ a.’ ‘a ’ s - ; - . : ’ a l - I , ’  ~his’ l I,

a’ a’ s - s-s .” : ‘ s a a ’~ 1 - - 1  s’s ‘- a s - s ç - a .- ’ a  ‘a l - l a ’  a ’a s s - - a s - a  _ a ’ - a I  be
5; - a s -  I ”  I a’ — - a ’ -’ ‘ - a ’  0- a. ’ ; . - ’

.1, 1 .1

‘a . .- s l ” — a ’ s - ’  I” I -irs-I i f i a.i - q e ’a’ - - - ~ ’, I ‘,- ‘ 1-’.’ s- s c - i  with
a ar - i i ’s - Ia ’  I “ s - a s - s  q - j a i a ’e; ‘a , a s - s - a Ii’ s ‘- s  ‘s’,’ - ‘ a  j - 1 - a s s ’s . ’ ,  — ‘ a - ” —  - -‘s a n s ’  .1 qroun cl

1 -w’-~p’e , as ’-. I 1; hr a I- is ’s , ‘ - - a’.’- ’ a I ‘a c - i r s --u ’, ~ ‘ a n r~ “si’ 1~q - ‘I ‘a l - c
I s - i l  in , T”’s’ - ‘s— nlj’ as’r o s ’; - a ” is -a r - I s’s - a d  I ~ l a ” u I - j  hap ‘- ‘i a ’. ”,Ci ’ i’ A- -! ‘ a -  the
I’s’’s ~yg~~.— . ‘ as s -a -za i~~’ i i h a l - I.. a; ~~i’s ’ ,  ~~ a s ’ s  ‘a ’ ‘1- a’ tea ar ea as a~ ’ 1
as  a’ ‘ 1 - . l a ’ ,a .a’ .’q ’ca” , ‘ a q - ’ ss a’ I i a f f . a ; a ” s - ’ ; ’ s I  as-a ; - a f i e r s  q !ana,’ I . ’j be used
- b ; oak ‘ - s- s . s-a - a- - I I “ - - a ; - ,

4 , 1 ,4

A Ia ;a !.a cir cu ’a - i ; -w ’r ’s ’a~~’s by s n s - - - - - ; ’ s a  a ’ s ” - ;  ‘a lse st a t e  s - f  a
‘a w’’— I a”l v”i ‘ ‘s is’ a - ‘ s - s - a s ’’ - ’ 5 1  a s--a l I ‘ a - u a a a r c  ; - ‘ i l  ~~~ which  ‘s- ac v er y  l a s s -

i sa’ -a - s i  Is - s i ’ , ‘is - s -n c, ‘I” ” “si ala Is-a’ ;-sr”s- - - 1 a ’~~ ,ass’a- ” - a a ’a’! w i ! ’  f as t  rise an !
I - a l l  ‘ a s- s-ta ’s a r ~~ l a ~~ a ’ y  - be ‘ -a ; - s a  - i l - i v e l y  - - a s  a ’ s - l i  -t ivel y -“ a’- a u p le’l ‘ a - - a  o ther
c a r  ‘s - i a ’ q .‘ a ‘a “ - ‘ a .’ s. .q; . s ’ I a , ‘ a ’ as - . ’  q~ i ’s-, ’a l  a ,  T~’cry p re ca aat a- - a r ahoul I be

a a ~‘‘ ~~- - ‘a ’a a a’ I I ‘a as I a- In as-— a ~~ ‘a boa ” - - - ‘- s ; -l a s-’s- -~ .1 Ia ’ - ‘  , t’s s- as-’ae - - a !  Is- he pa ’s’—
1 a ’ i - s - q  a s - ”  I i - a ’ a ’ - I  ha’l - h - ,

31

—
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- -  - ‘--~~~~~~~~~ --~~~~~~~ -

s- ’ l - x ’a( h a s - a ’ s  s - l a - - s - i l - I  be ‘isa a;! a ’ !  i s ’a ’  t ‘ . a ’ i r  at’ s - it a “a Is-,

S ‘ 55 15_a tlaS 1 , s’ s-I r a y  ‘a s-, I ’sa ’  ‘a a ‘ f ie 1-I p a - -
~~ 

— asp  os--a las’ 1 i na ’s.

b,  ~t,slt ap le p a t hs  a ss t he groura ;i w i r  la _ a q sSe ’ ’a wa a ‘a a i l s - - w I  I be
prov a Ia’-! h,’” ws’t ’s-a a - ; u i ’,’as-s ’a’ s-s ’a ,‘,as.I ~~‘ - - s - a - a - I s - a - a  . t i ~~ ’a s -’ ‘al -- ste t ht’ -~~

; -  a s - a - !  a ’s - s - rent .

c .  Fl .‘ ‘ s  s-; ’a ,’a ’a a, . a; ’a a a ’ l - ’h ’a a’a-a &_ao u l-1 ha’ usc-I wj t ’!a a - is ;”
,a a . ’ ” i l  excessivo I~~i a I : a ; - ;  - - I  ‘a ‘a , ’  -ia ta lines.

I .  ‘-.11 l 1 - ~ j ’ a a 1  - 1 r - - s - ’ a ’, ’ a a  c I a - - s - I l  ha’ .s-;ra.! usa’- -: ‘‘ a’ s-I . - a s--

a ’ :; ’ .- : a  a’ Ia-” a 1s- s ;-, - ’ s q a l - - l a’ .

a ’ , 1, 1 1  a s s - a s - -I  ~~i ;  aS s; - “ a - ; ’ - ‘ - ‘ ‘ .‘ a ’ ;  - ; a ’ ’ .a ’ a s-s’s - ‘a s , ’s - s -  efT t

‘ s -

f ,  M , a x a s - ’ - ar’ s -? - . ’,’’a a c a l  -~‘ ‘ ; - s -a ;  ‘ a s - s  ‘-. ‘a l a - i s - i l l h. m a a s - ’. i s s - a ’ I

ha’’ a’,’,’s- I s  a s ’  a l  s- a’ - ; aa s - a  I ‘, ‘is— ]c”’,’,’’, .a ’ - a l - - a ’ s  c i r c u i ’  a .

I f  ‘‘a ’ I t ’ at -~- , - ‘; ‘ ,‘s--’ a-- - - , ’ . ‘ h- as - ; a ’  l ’a ’a ‘a s- a s - a  I G a  ,tss I ~!s ji’ ,s

. ‘ ‘ a s _ _ - a i a ’5 its - — ‘ as’ ‘; ,as-’v’ ’ ’ : a i ; s ” e’’ ’ - ‘a l : ’ ’ ’ ’ , ;“ a y ’ a a  - a l  a;” 1’ -a a s - . a ’ ’, sa “ a s - , 5  be ‘- ‘‘a

‘a a’’ -~,‘s’a’a’. ‘‘- “a ” .a as- s-ss i.i’  ‘a is’s - q e i ‘a 1 e I a’ — a , , “‘ a. ’’.’ ‘ a l a s -  -s-i I I ha’ -a ’ - -s~ a’ .‘‘s- I ‘a,

- !  ~~~~~~ c ” a ’s ’a ’s - , ’’) ,  1’, c as-,” - ’aa a r - - a s s - I a ’ s ’” f - -a ‘ ‘ -a ’ a; ’,’a ’a~-’a - - ‘as- I-a ’ ‘, - -~ ‘a’- I i s - a

- - ‘ c r  o ‘ ‘ ‘ ‘‘ ‘ a l a ’- a- ’ , - - a  — —‘ as - a s -  I a I _a a - s  - ‘ s ’ . ‘ a - a ’ s,- ; ’’ I , - ‘ ‘ s - t a  f - -i

a’  ‘ 1  a ’ s - I ‘- a ’  I - a  I s a a ’ a l  j ; - :’’ I . “ ‘ ‘‘qa ’ ‘~~~~ as  sn - I  ; ‘ I a s - a ’ ’ s — s- as - - ’

‘a-a ’ ‘ a’ ’ I ‘ a ‘ - ‘ ‘ - a ’ s  ‘ a  ‘ ‘ s I ‘ — a r .  ~~~~ a ’ . ‘ , ‘ 1- - a s - ;  -a’s I a ‘ a ’’  ‘ a s ’  I ‘ ‘ a ’  ‘a’,’’; ’ a- a”

4 s - c  a~~~~~~~~’ a a - _ ”s- , _ a a  ‘ -~~ - a h’s ’;

T”s-a’ ‘a’ as- a s  — - ‘ s-a s - ’ a c  -a Ia- a ‘as a s - s - a l l  ‘a s - ca  -ieva a- • I’ S s s s -; - a a ’ a

a— as-’a’ I’a’s -a -  • a, I ‘, -a ”, a ’ . : ”  ‘ - I”  I I  s’ - ’ a - ’ s - -  -f ‘ ~~ ‘a a.’’, a ss • Tb a s  ‘aa ’pa’ias’ re
- h a s - ’ ;.’ as- , ! ‘“ a’ . ‘ s - - a ” p a n ’. . a  a.’i ’I ! a q e  ! a’c l h a s s-’k ‘ass be u; -Ia ’ I I a r a ’ s ’ t l y
‘s’ is- ‘a he as-  r a p— ‘‘sir  ‘a a ‘spast ‘a ’” s- ’ ’”  a s-p as- - I a ;- s i l l  a’ Is.’: ‘ace such as

- as -  pas’, ,a I - ’- a ‘, , ‘ Ia a t ’  a l I? , I )  ‘‘‘-a’s’; ‘ a p r ,  “ as - - a s s-a or a - a , a ” , r e q a ’ ,’a an ‘ a ’ - .” A,- ’l”

“a ss a- a. . T ’s ’as I a f f i ” a ’, ’ a’,- - i s - ’, ‘a -a ’ ‘a- ’a’qo ’, a,’e, l by s - S i r s - a  r a ’ S a a a s ’ a i v ’ a  ‘ a c s I ’ s ’ a l c a r ,
as ala -~ ‘s’, as -s I s  ; s - a ;  a’ s - ”  sr I-y ‘~ ‘s - l  - “ a ,’S’s q - ‘hu~al  ~~y’a~-a ’, a I a e r  - s - s ’ a  ;‘s- c , --s -a ’  fs - ’ r
“ic’s ‘‘s- is as ’-cl , a’s - I  by z r - ’ a s , ’s !s s - ’, 2  I s  I 1 I - :s-a ’ a’ ’s ’aa ” l  ar  I a - a s - i r e  1~~.
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5.;,: ” ‘a , , ; , ‘ S ’ . ,’ ‘ ‘ i a - _ s - i a ,

s - - s  a ; r a ’  -, ‘ ~~as ~ - ‘ ‘ ~“s ’ ; i , ’, ’ s ‘a. - a - - ’- , ‘ I s - a  a - ‘ 5 5 ? ’ ~-.c’~ t, tei
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‘ ‘

4 . 1 . ’ - ~i~~ ; ~‘ I  ‘ a s - a ’ ;  -s-

X — ‘a’ - ‘,  - - !  ‘a “r s ‘as a ’ ,-~ ‘,‘ ‘a 1 a ‘ a i a ’ a a’, a-’ i ‘ ha - a - h a  q ‘a ‘a -a I ;~ -as - s l og
a ’ a c o r , f t 1 ; a a a  . i ’a  a ‘ a ’ , .  I ’ a ’ - t s - ,- a i t a l  ; - l  ‘ ‘ a t ,— ;  s- a ira? ai s - a ass - iJ l y - ‘ - ‘‘a ss - a ’  s - a ’ l is

a ‘a p’s-a ’ a- .-a It’’,’ a - a ’  ‘a ‘a - -s’s ç - - . a t a ’  a s s- A, ’ ~ sya t ClasS ‘a s s - I Shou 1 1 (s-is- - Is - - s - ass  I t ’  I in
5 c c ’  r - l , i n L’a- -

~~ a ‘a ‘ - ‘a ‘as-,’ a’; at . ’ t ‘a- - as-s r ”  ‘ . wasa’s-,’ri - !e,.-l I - -a  l i - a  i t  at I a’ , ; - u ‘a s- rat ’s- ” • An ,i Is ’s-
X ” Y s - I  ‘ ‘ a s - a ’ s - a ;  ar e ra , s - a s - s -at I  l y sj s - ’s s ; ’, a ’ — a’n Ia - I an-’! , ‘al a- -ul l ‘a,’ ~; a ’ ’un  Ia - - h ,tas I ‘on—
‘ at ’ s - a ’  I jr_a ‘abe ‘,-aa” ,’ a’s,a a s - s sa-’a as is - s a;’— .- ’’t ; s a’ s - i  - l a s - r i ,

4 , 2  Si ~‘, ,ai -‘ta’s I ~sa ’a - ’ a ‘I’s’ ;‘s srs a, ass; i, . , a . ,‘a a’aa ’ ai

Ss a’ s’, -ass - I ‘a s s- ‘a ‘s .,raa;a’s -i.sqa ‘a s- ‘a ; s-a ’,’ 5 a’s. ; ,’ ;‘r - - V i t a ’  ;- a~i ’ 1 .8 for
1 a s ‘ - ‘ s - a a as- a - - s - i a  a a ’ ’ - ’  s-3 . s ’ , I ‘,- - ‘, ‘ a  -a p’ s - a ’ o a - a :  ‘a as- ‘s’s-a ‘a a ‘a ‘a a.a a . a ’ 5 s - l i  ; r a a ’ s - a ?  • - ‘ ‘a ; - - a a t
— ‘ a l l ’ , ’ s- ’, i ;_ a ’ ,’a : ’ s a ’  I w i ’  ‘ s - n  a ’ s  ‘‘ ‘‘ ‘ a -  I ‘ a s - s i l l s ’ s  a s . ; s - a  I ‘a ,.’a ’,’ s s - s - -,’ rys-_a h i s - a - c t  c x ; ’ - —
s - s - a ;  a- — 1 a a - — s- a ’ s - a  ‘a’ - as- s- ‘-- ‘ s - a s - ,  a a I I a.’ a’, ’ I , ‘‘; ; a s - . ,’ I a.’ ‘a I - a -  s - a ’ - - - ‘. -; a I a a s -  is ’ ‘ a , i a _

a a l  a a ’ ‘ ‘ s - a  ‘a , i a ’ I  I ”  - ‘ s • - ‘i a  a’ - a a ‘ s-i ~~‘ - a - ‘ . ‘a a a’ . ’ ’ ’ , all a.’ - - - s - a ’ as 1ri~~- i  wi I - a s--,

s - - a  - I , ’ - s - a ’  I ‘ a - s a l  l a s - a - as - ;  -a  - a ’”  - - - ‘a - a ’ - ’ ,’ I ‘ - -  - - a  ass- ’’ a a - i a  ‘a - I c a l ’ ’u i t s - a  not
a ’ s -  a - a  - .  a ’ ’ a’ I I s a  1 I i a s . a s - ;  a’s- a s - ; ’ ‘ -a ’  I a ’ s - a : a’ .’’ I ‘ - ,a- - - - ”:”- Iaa ~~’’ i i  -a ’s! s _ _ s  ‘sq

a’’!

,‘ ‘ ‘ n s ” -a a’ I ’!a’ s- ’’ ’; “ il l i n s - - -  “ is’ -~a-’ ’sa -ais1 -_a ’e ,-- rs”s , s-ha ’ l a s - s t
- ‘ is ’s- a - ‘a ‘a S ‘ ‘ ‘ a ’ ’ , - - ‘a I , T’ a’ 4” a ’ 1 1 .‘ - ‘ -; a a , - “ s- s Ia’ a h i - ‘ . ‘‘ ‘ a ’  — i t ’ s- as s - a - I  ‘a 1 ,_ a  ‘;s-
I s a’s-a s’ ’ •~ a - I’. a’ - ‘ 

- ‘ as •‘ a ’ - - as’, “a ‘ a’ ‘I  1~~ - a ’ a’ 55 ’ 
~‘. 1-’ ,’ 1 s - a l . ’ n a s-s—a • ‘T5 ,’ a’s is -i s-

!: a ‘‘ ‘ • a ’ ,’ - I s-” : s - a ’ — : ‘a ’ s -  a ~~~~~~~~ a .s-’ .s -sI  I - i s - a s a’’ a ’ ;  ‘ a a - ’ - ’. 1.’ ‘ a “s-a ’ , i s - s - -- ‘ a

s ’ .’ - a’s ““ ‘ a - a l  a a ’  a ’  a ’ a — a l l ’ , ‘ -a ’ s- ; as ‘ r , s a a s r ’ s S s a i j - ’n  car—
Tb.’ is’s’ ‘-a “ ;- ‘ ‘ a s - ’ n  a s- _ a ‘ a . -  a -  - ‘a’s- a i i ’ ; ’ ” I ‘a ‘,‘ as-~~~~’, - ‘ a a a a  a ‘a ‘s-a’ c i r - ’ ,a a. ’a s a n

“ a- ’ a ’ , “ - ‘ s - I s a ’ s ‘ a - - ,’ ; ; - -,’ i  b a as~; a’ s-i s I s- . s-r e s ,  I- -a - s - a ’ s c i r c us ’ s this’ run
l o l - - w  ;r~a Ia- a s - a i t s - a -  - —  I- - a s - i-a l a i’s -a l - I a ’ ‘ s ’ ’ ’ ’ ” a , ‘ a b s -a’ best ; - a - ’ t a ’ s - ’ ’ a ’ a - ’n
is  ;-a a- - ’~’ s I a - l 1-’, ’ ,.’ l ire ;- :.ss l ,, s - s ’ q ’ a s s a a’ l I ’ a ,o 4 ft  el”ova’ an ! ‘ a ; - s ’ a ’ a ’s- a ’r
‘s i!. - ‘f ‘‘s-a- ’ ia ’ -s c a ; ’ ’ : ’. ,‘ s- ’ ; - s - a ’s- h I - a s - a  l : ’ ’ a ’ as- -“ : -‘ ‘ he ; s - - s - a ’’ ‘ a ” - !  by
a -“, “a’ ‘ cs-s I r i~’s a I a.~; a- ‘‘ ‘ ‘ a ’ s 9 :s a’- I” 1 -a’ ‘an ’ -’; v ii i  ‘- - cx a-a ’ I s ’ s - - ;  -

I’ s’s- I ‘a ’ s  ‘a ’  I a - i s ’  ‘5 ‘‘ al  ‘,‘,‘ ‘ - -“  I ’ a ’s C ’, s- l l ’ ;’;’ ‘ ha” ; a’ s - a - - s - p- I I’ s- isa’
Ia’ a ’ - ’  ‘a’ ; ~~a’ I’ a s ’ ’, ass- I I’ a’s- ’ a’!’’” - ‘5.

‘ ‘5’, c qp ’ ’i s-a ! ‘s ” a - a  - s - -, I I i  a ’s - s - a s - a n . ;  a ’ I f a a - ’’ s as - cl -i - Ia ’s -al l pIe’’ —
‘ s - a  ‘ a l  asp .’ ‘‘ ‘ a .  T~~a’8a, at.? a s’sss-s.s-a,q a - l’,’ . ‘s-w’.~~~l ‘a ‘s ’ e - ’ , ;  I ’ i s  - l a f f i c u l s -  a--

a t ’ - ’  a s-, ‘ a l - a’ prope r ;‘ a - ’ t e ” I  ‘ a v e  s ’seasurcs  w’s - ’ a ” l  &a ‘ - a l l  be app l aa ’ d .
*,r, e l l a ’ - a v e  I s ’ s  ‘a -_as ’, ‘a’ a-’ a 1 a - ; ‘ . ‘ a  -s - i ’ s -  “ a  a -’..~ -. ‘- a s - a ‘a s - s - s - a ’ s’ is-a c , a h . ”  b ot h  ‘s-a’
‘i’-a l ’a a n — s - -  I a ’ s  a’ , -c Ia”.-a ’la -f ‘n -a-a eq-us;-~’aes-s s- as --I ‘s-na ’ ex ;-a’- ‘a - I  —,,as-;s-’, ‘ a s - s - i  la’s - s - f
‘‘s - n I a  a ” . ra a s’, - . , ’ — a n I - , a- ’ e I  v- - ’Itacacq, Tb.’ lo 1I’~i s ’a ’s a  s ,il -’ q e- - ’a : - - ’ss present
I i - a l ’ s - ”. ‘ a a ’s- s- l—a’ Sr ” ’ø ‘t i va’ a c a q s - s r e c  s - a ’ -  a’ s-as -a ; ‘

~
‘ ‘ a - - a  - ‘h ’s-- i an  s”. is ’ s  n”a rs-s- a’ s- I ’ s- -c l a.”' l —

‘s ieq isIs-øs- ‘ - -ar’aracn’a ~- ‘ s s - R ’ a r ’ s ’” 1a)r, p s -ac’ a ‘a ’q  arc f -- Il  ~wcI , The v . a a I ’ a ’a v  of
“-as ” I’ ‘ a ”, ’ ‘“ s a t  r s - a - ’’ i s - n  ‘- ,‘;i a~ 5 , fr ’s” a la- _ a ’ s ’ s -s i ra q e f f e c t s  a. ’ iewpo is-t
‘.‘i r i a ” s  ~ s - s1 ’s. s r a i a ’ l y .

4 . 2 , s- ‘4 ” t ’ s ’ ,  ‘~~n I a ’ a ,  5~yc t e r c

Tb. ”  ‘ape - - I ’  r i g i d  p’a’s’l -s-n -a r _ a - l a n ’ to f - -s - - sr  a c- ’n t j n uou a
a s - - ~‘s- Id “a’’-’a ’ ,  qh~ c I 1. -‘a r -- a -.ini a - ;-‘-wa’ r , s iga ’ a a l ,  is a_ a-I datA has - s ’s result s is_a

3~

- 

_ _ _  
_ _ _



i S- .’s ’a a’a’s ~~a ’ a - ’ I s - shou l . i  l a ’  its - ‘-~ sp 1etel y ‘a ct’ of h i i h t s a a r a - a  ef f a ”t s as pos-
sible. Such a iy st~~n a’s-iy s - a a ’ a ’  I no a l - lit i - a s s - il p r a ta - c ’a ave Ias - ’,’ices at ‘a ‘se

‘a s-rut outp u t es-a ct s - s - f  the I I’sa ’s .

l~~asureanan ts ’a of lig bt ’ s ’an~a— inct uc e.l voltages on circuits
within a ,l—in. S-’s-’Is- -f t—l ong r i g i l  s s- a -cl condui t indicated 30 V between
s-ba’ - s-s’s I- .i ‘ ‘a  ‘ a S  as’s I a r  uns-i ( k a a - ’- w’a-, ‘as - a  on—as-ac’!.’ vol tage ) , as’s-I 0, 2 V
‘— “ ‘ isa-’ a -as ‘a ‘as-a- - I -s - ‘a - - s ‘; ‘a ‘s- a - a s - s e lv e s  ( k as - - wa’s- as I i  I f a ’ s - a - s -’ ss - i i ’ ,  v o l t  i a . ’ )  , The

- ass’s-a’s- ‘ ‘a— s - s - ta - s - - h , ’  ,a ’ s ’ ,  — , 5 - 5 a  is a ‘a . i s - s - .~~’a a - - n  - ‘ ‘ aa- ’  l a a ’ a  ps ’s laa ’ ,a ’a s- i i  i s -  y ,  - ‘on-I s - i ’ —

i - ,’i! ‘s-’ , - ‘a- s - s - i ’s sa’ - t  a - - n , s - a - , I ‘s-a- s a t , ’ of  ‘ ‘ a s - a s a a ’ i a ’  - ‘ a  t ha-’ a- , , s a a ’ s i p n t  c u r r e n t ,

~,
4 a a l a ’  the I i f ’ a a ’ s a ’ ss- a - i  a l ‘.‘i ! s - 5l~’ is pa i ’sa ,a s i l y  las ,’ ‘a ’ ‘a s -a ’ f l - a x  l a ’ a ’ - ,a as’
- - ‘- ap I ‘a ss-a -a s- ‘ ‘ aa ’ ’ ’ a l , I a ’  i ’ s - i s - s -’ ‘a a s - a  ‘a ‘a - a ’ ~~

s- Ia_a , ‘ ha - a ’ , ’! - ‘ s - a ’  v - i s - v t ’ s - a  n .’ - a a I y  Ia n—

‘‘ ‘ a s  lv w i t h  I a - s - s a t ’ s - .  T’as a ’ at,s.’ ’ I - - - s - a- Is -i s -! I - a s’ ; a ’ s  t i a r a , ’ ! ’ ’; s -a ss - ! - - ‘ a -  sh - ’ r t e r

~‘‘a a t ’ -  i s a  11 r e s u l ’a  in  I - “ a  a.’ ’_ a i s - - a  a a’’; ,

‘ ‘ “,, ‘ f s - ’ s , - a ’ sfcr s- ’ rs.a- ;’:a ’’ ‘ a . ’ a’s- a ’’ ; ’ ,  “a - a ’ s  l a s s -  W ’ a l  I r e s u l t  is - a  ‘ a t - a -
s - a f t  - s-a s-s ‘a I y “s t - a ’ s ” ;  v - a l  ‘a ;“ ‘s - -  - i s - - I  a r . ; ‘a - ‘a ha’ t n t a-a ’  a s - a l  I is -a ’s, a’ ’.’a’sa i f  t ha-
s - s -o s - f t ’; r ‘a’s-as as -a ’ ’ ‘a — ‘s-a ’’ .51 ‘- - ‘ a  I s - i a ’  ‘ s - - as  a ‘s - I  - s ’s- ’ ’r  I .s - I - a - ’! a v a t y • f ’s-a

‘a ‘a ’ a as- .‘ , ‘a ‘s-a ’ as - a . ’ ‘1 2 —  as - • a I s-a ,”a as- az’s- in I a “ - 1 $—  i n ,  a’ a a a I ‘a a’,’ ’, ~ a ;
- - s - I s - i ’  ‘ i ’ s  a ” - ;  : 1 ’  in as’s app; - a s ’ a - ”-’a ’a ’ I v  4, — f - I l a’s - ’; a-’,aq” ( LI I }~~a i s _ a
- - - s a l ‘a~~ ‘ a ’ as-,~ a’- ’ ’ ,  “ -a ‘a’ ‘a s s-as - as ta - a s ’’; ‘ a - a  ! ‘a s,’ p a  — ‘  a ’ s - a ’ 1 1 j ” s a’ q , a -v a ’s - a  s - n
‘‘a.’ 1 ’ ’ - -”  I - i  ‘‘a  a v i ’  a.’ of ‘a ‘a, ’ a l  - i r ” l a ’as -ir’a ‘- ‘n Is - s i — - a s s  ha ’ 1” s - i s ’ s - a - a s -  ‘alas - i! -f

‘a ’ a - n j ,  T ’s t s  Se ’a ’a” ‘a ’s ; i n , ‘ -“ s - s i ’ s’ a ’ s- ‘s- i ’ a  d’asa’ ‘ - s- Isa ’ lar ’I -a-  - I i  ffer e nre ia _a

‘a 1 j a ’  y be t ween ‘at ,“a ’ I in-I  - ‘a ’, - ‘ a ’ s - a s - s - a ,” , ~ - r  ‘s-’a’ ci ga~ ‘I’ 1, 1—in . s- ‘ a - si’!
‘a ’ eel ‘ -a ”, I - a a ’  ‘a ‘s-i ‘a I a a ” s- s t as - ’, -;— h a  ‘ace - - s - a s- ;‘a’ss p - s I  qa’ , ha” e f  f .’ ’ t a ‘,‘a- a- s - a s ’ s  s—
t e a s - ’ ‘,_ as -, I s - i - ’”  i v : ’ a y  ‘a u been ~a’.a ’a - ss -’” I ‘ ‘ a - ’ ’ 1~ -~~f_a ‘a i s- ’s-a ’’a s - b a -  - I a ’ s - s - s a n - I s - i c —

i - ,’ a ” ’ .’ . - ‘‘s- ;” a - sa ’’- ‘ I ,’ . a s-a.’ of n ” n f a ’ s - a  -sr , a a s - sa ’ s- a - ’ ‘s - a - t a ’ ,  ‘- a s - a - I - s i !  w i l l  rc s s ’ , t
ta_ a ‘a t  as --, ‘a ‘ i - — an t  1 a.’ h a  a ‘‘a c - - is I ‘ar - - s - - a ! ’  r as ’s- s  i a -n , ’ a - s - ’sa’ ‘a s s’s -~l , las t a , ass- I

a- ’ -_-.‘; I i s - s - a ’s ‘ ‘ - a ’  arc - - ‘-ia ’ ’sa- I ‘‘-a - s -- s ~ s- ‘a ‘s - a - ’- ’ , I - a l ’  • ‘ s _ a a a ” s ” s ” ' a - i s h l  ~ a ’ ‘ s ’ , —
I a ; t •’ q - a a - ’’ s- a ’s rU ’”  a ’ s  - as- ;” !, ‘‘ a- I i’s - c ’s ~a s- a ’  ‘ as ’ ‘ - a ’ s -  “ x ; - a -  ‘a” 1 a-’ ’, .’ ‘ r a -  ‘ a l l y  t ’ s -

‘‘-a ’ h a a - ’ ” i s - ;  a ’” ’,’ i r ’ ’ aa’r a ’ s - a ’a i’- l -a a ’ ’  ‘ s - s - a b s - n ’ ’  - ‘a a s - i s - s - s a s - a l 1 - h i s s ’ I a -s --s - a s -c
dr

’a aa-s- a -li t ” ‘‘ ‘a- ’ s i ’, ’ ,

4.,’ , . ~a - ’ a ’  v~-~~ ; ‘ a -  I - ‘ a s  I ’ ’ I; ‘a’,’ s--; w a ’ a ,’ , ~aard Wa s  a -  -

Al ’ -‘,‘ o a r  . i n I  ‘-‘a b l e  t r ay s  w i t h  qu ar s-l  w a r e s  are f r e q u e n t l y
.ia.1 ‘as’s- f i s ’ t h i ’ a a a’’a is’s ~~~r” ,~ ’~- - ; r - as~~l ’ ’ a -’ a 1  r e q i ’ an s a  t h i s  t ype of - -~a r s s t r s - c —

t a - -a ’s p r - - a ’.’ a i. ’ s ‘“ a’ - ;s’Pa ’a e ’st f l e x i b i l it y  f r  ,as-l - ’I’a r,-i - - ‘a t suf’ t, r a s -’t i n q
s- r a b ie s,  ‘I”a - a a ’ s  ‘- “s-s- ’a ’ - r - a - ’a - ” s s’c -r i ’, s-es I ’ s -a’ f o i l ~~wjs - ’ sq sp ec a i l  ha-a s’s --Is ia_a l
a r - - a s - I c  l ’s a l i t ”  , -“ss - a- “‘a n i - a - a s - i  w a s - a ’ s  I a a q - ’a ’ i l ’-c - I above ,

“Sr - - a s ’~ I i r s -,j , —T~’se ‘- i b I  a’ t r ay s  sr - i s - a s- he s -r i - a m - I c - I  ‘a s - ” -it ivcn
r - ” l q  a ’ s s - ’a ’s - ’,’a ~ ‘a n~~’a e x a ’ a ’n l ’a n - a  2 S ’s  ‘a- s-a n - ! ‘ a r ’  t h e  h a i t I  I i n q  - a r - - a s - s n - I  d cc—
a- r ” 1.” g’~’q ’ a’s” , If ‘soil cots--li ’ i ’s-N r - a’a’ _ a ’ as ’a b V  Ir  ‘ a a,a ’ a ’ sq r s - - a l a , eq u i v a l e n t
- - - ss-s- erpntse’s sh o al ! ha’ ‘ara q ’a all.d ,

P :~~~~ :~~~~s- - k , :,~~- ,~,‘a ’ a s - a~~s - s -~ I r r - a ! ” , - ! s o r .  ~~u ;  ~a ’I i r a a- fcr ST7,~ A,%’ ( x’ound
T s- 7 az :  rr ’a ’w ’n ’a , ‘s- -a H-ar - ~ ~~p~,ca ’ ~

‘ i - 7 ,h ’a Ce nt e r  ~s - —~~,’ 3— P — 8  (,Vs --”a’a’a”aJ-w’ ,” 1 t  I’) ,

_ _ _ _ _ _ _ _ _ _ _ _ _ _  - - -‘-____ . —~~~~- ‘~~~~~ 
— - --— - - ——  - - . 

~~~~~~~~~~~~ - - ‘



14- aa - ls’ a , ; ,——A ll t ray ’s- s-” as-s- ’ be b ans-  tt ’ .I t ’ ’;eth a- ’r t ’ - f -s- a”. a con—
- a s u ous ela ’ s- - t a s -  a ~al ‘at a i- ’ tUr ,’

~~~~~ I ‘a s  ;ac’a i an-I 1,-a ’s -i - - ‘ab le ’s &_ aoul I have a - ‘ - ; a . t  in—

UOUS “,-a ’ ; ‘all s-s-ct -il ‘a’;.i i - I s - i a -  ‘a ’s - i t ’ l l  (‘s-ct s pi ;a l  t ape ) that is bonded ‘ a - -
s - r a t ’  hu ’a l l a n Q  a; - s in ! ai y t s t t ’s - s -,

s-~’a nce thi s &‘iteI l in g  w i l l  not pa - - v i le s -h a ’  pr- s - ten ’ a ’ s - s - s  that

‘a ’s -- a l-ta a s - s -a’-! i s i s - l s -  ‘a ’a t’a” ,‘on,lui a- , ‘as- ~ s-w ‘s e n si t  ‘av e ci rs -’ , l ’ a ’ a  5 assay r e - s - s - ire

‘ape” ‘a,a l pa’ - ‘ a a’- t  jve h a ”.’ ‘a ‘ a’s • ‘t’r a ns  ia ’s - t  v - -a l  tags ’s be tween  the con -is -a r ’ s -  ; ‘a

~ i il s-a’ a; - :’; -x a s’s--a ‘ a ’ l ’ .’ a ;- s I a ’ ;  a! a” — a - ; ’ s  ‘ a t  - s-Ic l a r ger than those pr  ‘aj s - i ,’a’ I

-d a ’ ’ a -  ‘ ‘- “

4 , 2 , 1 las - ia a , ’  I ‘-è - s - s --’- a ’ ’ , a l  ‘a ’ s - s - I - s - a ’  - - w ’ a s - ’a ~i a s a  I s-,a.”a r e s

TI a a ‘a ‘a ‘,‘pa ’ - 1  ‘ - ‘a’ ; ’ s - s - i  ‘ ‘ a  i ra I ‘a ’ s -  s-a- - - ‘ ps’ r’~’’, I,’ — ‘ a s - a ’  a ‘s -a- - !  ect ‘ a r
t ’ a , a ‘a s  ‘ ! ‘ a . a i n - a a I a ’  .a’ i ’ ’ - a ’a-l , ’ t a a - I ’ -, - a r ’ . - s - s - h s - a a ’ a c .  ha ’s- ‘a l l i s -  t oT_ a ‘a s- s- Isa-

a ’;,a r I w a r e s , - ‘a l l  ‘a s  ; ‘a , ’a l  ‘as’, I t a s - , a  al i c ’s  c s - - s - s - s I  I have a c - - s - s - t i s - s - a ’ s - ’ a  - ‘a’a’rasl I

“ —‘‘ a l t - s - , a a - !  -a s’s - t a - l I ( s s - ’’ spa r -uI ‘ a s - --” ’ ‘ ‘ -a ’ as l- ”s- I a ” l  ‘ s- the h u i l l ’ a n s
- a’— I -; ‘,- ‘; •

‘,‘‘- I  a -a t ’ s ~~~~~~~~~ ‘a ’ -  l a ’’ - s - a -  -.- a l l  he - ‘as-pr ‘x a s - ’ s - a t a ’l y 1 - s - s -’

a - ” ”  ‘a I as a” r ‘a ‘a &‘s- ‘a ‘a ‘ s-a,-’ p a  - I a ’ ’’! —‘ ‘a ‘a ‘- ‘a ‘a, ’ - i  s-s-a ’ - - , - ~~.l  u j t  , a n - I  se’s- s a ‘ a
c i a  - - a a — ‘a ‘- - a s - a s - ”  - ‘ a ’ I ‘ - - I - — n - a  s-- as -s - s ‘—‘ ‘a  1 1 s a’ - s-5 i s ’ ’ pa - — “ 

- a- a - a’ is’’,’ i - - a’s

4,1 a - ‘ a ’ - ‘  ive ‘“‘~‘ a  a ’ ;

4, 1, 5.’ n a ’ s - a l

‘ a ’ a i ’,’ ’ a I s - i a l  a ’”sr ’s of n ’s- c ’ s - ;  i~~ is - a s - , I ‘‘I.’ - s - a -  s-ic a ’ r s a r - c ’ .’rs- ”
- a ’ ‘ a ‘a - ’ ’ ’, y a ‘a ‘ a ’ s -  ‘ -a - a- a - - y ox ’ ‘ ‘ a ’ s - - u 1 I y .‘x pc’ ‘at”- I a” p a a ;‘rs-c’s ‘a I a s - s c  ‘a , a n s I—

‘a ’s- a - -a-- s’s- a ’s c a a l  a ’  P~’~~a’r ‘ , s ” ” q  a s  I s ’ a - - - -,s- s c a - ’ - l  a’s - ‘‘~~‘ s - s  “. 1 , a ’s- , s-s-a’,- 5 a - ’- ; , a a s ’ a”

a ’ s - q ’ a a ’ r’ s - s  - “ “ ‘ ‘ a - - as’s ‘ I a a ’ a  “ - ‘a’ ,’ s- .”Il  b’.’ - 1a ’ sa - a ; s - ’ sa” -l ‘as an a n t e s - a n a l  p a r t  a - f
a- ‘s-a ’ a’ a s-s ’s -a- as -’ F,x’ a- s - n a ’ ,  1 y a ’x ; ’  ‘‘a . ’  1 1 a s- - a ’ a-s -as ‘‘ -le I a ’ s - a ’  I as i s  ‘s- a ’S cx ,s-” -  ‘a.’ I a- - -

a ’ ‘a a I.’ ~~“ ‘a ‘ “ “a ’ a” ’,  “a ’s- c ’’- ’ ‘s is’s I “~~~‘,‘ a r - ’’s s” aa ’ as- ! a ’ -a s - - l i ”  s - a ; , Ta -_ a.~ I in c ’s  a s -u ’s--

s- - s- a s -  -a’ ’-’ a- ’ ’’ a I , r an , - a ’ ,  - - an ; a-a -i 1’’ s - s a t  l.a -a ’ , - a- f-p ‘ a - - i s ’ ic-i  a s--a “' - ‘ a s - I l  , Ti- a s - c s - a ’ s - s -

p a - - a - .-’ ‘‘ a -a s- q hs’a - ; ’ ,  I ha’ p 1 .1- ’” 1 a ’ s- a” i — i a  ;‘a”s- a’’s- ’ is ’- s - - b  a ‘a s - cr  ‘-a - a’s ~~it  h t hese
‘, j , s - a ’ ’s .  T’ a- Ia- a ’.’’, ‘a s ’a’ - ” a’~~’’ I nn  r ” - s - a a ; r ’ -I  is I ’’;”’s- Ia” ”, ’ on ( 1 )  ‘ a l a s - ’  -isis-s-age

a b a  I i ‘V a ’ - ‘a’-’ a- a s - s a ;r ’ a ’ - -  ‘ s - f  a - - ’  a ’ ’ , ’ ’ ’ ( 2 )  “ a” l evel o f ‘a s - ‘a ’s  ‘ a s  a’’ss-

a - ” ‘s- -a- i ‘as - a s s- -is-,’ a I a ’  I a ’ a- ~-a a ’ b-i a I I ts- a c’s- - r is ’s .  -a ’ - is’s ox ‘a a- r ~s-,a s-, 1 y as- ’ x 1-” ‘ ‘as’

1 a n e ’a  , -s - “x ’es ‘- a I a” s -as ;i’s-.’ast ‘ a ’ ; ”  s n - i ’ a ’ - n , as s--a I C 11 ‘a s- .-’ level  -! ; ass -a q ‘ a p s _ a t

a ’s-a ’s’ ;- ,‘ ““ as ’ s q  “ ‘a ’ as - s - - a- ’ ‘-‘ a- - - ‘a -a.-’ ‘- ‘s-s 1 - a - - ’ ” !  I’ -’ I ’ s - a” equ ‘a prac’n! • P r ea ’ tsc -‘al —

‘ - i l  a ” ‘ a - ’n  -a !  • ‘s-a- a ’. a”’a,a’r - - ‘ a  1 - a ” ‘n a,’ r— a” ’ , ” s - - ’ a a’ I ‘ r . ’a a s - s ’ a a ’ ’ s -’ ‘a ‘a’s-at w i l l  - ‘a- ’;;;’

a ’ a s-a- p.’ - a ” t c’ I a ’ s - a s - s  a ‘s -:-~’ if ic-i ‘s -” ” ;’ ’”a ’,’ - a I  is  ‘- ‘ ‘ 1”a ’s s ‘able ,

s - t ’ -is.’a”'r “a ’ - i i ” - ‘ a - c a - t a ’ s ’ i - a s s ’s ‘a-s - a ’,’,” l a o’s- s - — a l ”  ¶ ; “ pa’ s - - s - — s - a s -  c a - i ’ i c ’ i a -a l  ‘s-,’,q l-i—

-i a- s ‘s-s - ‘ ‘ ‘ ‘a ns -ar s-i-aa’r of l i - a !’, a- s - a n - i  flas c’a’sa’’a ‘a’sa a- isrc l,tk c ly t a ’  - ‘ “ - - aa r is -_ a an
i t a’i  ‘it ‘ ‘ a _ a  ‘a ~ n-- .-’ ~- a av a ’r a ’ s - a’ n ar t h r’r - i f  ‘a ‘s - s - an ’ic’ r s t - os- lis y c per year. Srarse

‘1 as - s -’s-a’ ’a — a - ,’ ‘- ‘ 
~‘a . - i ’ I ’ ’” .‘a”~~~ ‘ r an t s - s e n t ’ s  w ’a i i~’ r - t h . ’sc  w a l l  p r ’ .i ’a ca ’  ‘se v e ral



‘a r ’as - -, c Sa-Ot as-, ‘alowea’er , ‘a ha ’ ,‘a’,s- ,’a i s- at ’- l e 1.-a t , a , ‘ i s t t e’r - a _ a n s i , i a ’r a h l e  a a ’ a ” r a - i i  , ‘ss-i
a - a  I a - -a-a ss i ‘ a n - i  , ‘s- ’ - . - - ms- ‘a ‘a a , a t - a ’ ,’i 10 ye t ’ a , ‘a fac i 1 ity isa 11 experience 175
l, 3 , q ’ a s - ’ a ss l n - a  sur .s- a - ’ s-a an ‘a l - ’-~.- — i n c ’ i I a- sa t  i s a - a  ( s - a s - a ’  -a s- ’ , I - ‘ a l a s - s n - I a ’ s -  tat ‘i—ac !-,ys

per yea a ) ‘as’s- 1 1 ‘t I” I: s la t a; ins-; sai ; ia’s ass - a ‘ a s - i - a l a — i n c  i - I a - s a t  ara ’ a (one isa  ‘a ‘a s-
- s -  s- ‘a s- s - s - i s - a  Ia ’ s- s t - - a r c  Ia ’s - s  s, ’e~r year ) • When use’l irs - a’s-on ’s w’s-ct ior ,  wit ‘ a s - f i  s-—

s-re 4 , ‘a sa ’sa f ’ a q u s’ a ’s -a ;-aa-’ a ’ss- i ’ a  ‘,a I ’ - a l - ’ a ’a jon - f  s - b e’ n aji-iher of l ’ a q h t n i n q
s--a -s - i a  s-c ’s  ‘a b a ’  a~ i 11 -~~~~~ - 

- a s -  a t a a - .”d’,a ’  a a’ ‘a s - s ‘a s- a,’ ‘‘ . S. ‘as-a as 1’a_ y e ar  r~~r a - - I ,  Aj~ is a_a
a’x aa s -r ’ e , t ‘a,’ ‘aRF as - Ps - ic ’  a “ ‘

a s- a- ’a ’s Sn a ’ c ’ a  t a s a t a - ’~! s- s- s-as-tat’s- f 4’S ‘a ‘ as - s - ia’s lerstorsia
Ia- ,”, :.‘a y e a r ,  1’a ; a s  i s  4’ - ;‘—‘r ‘a’ s- st  - t  100 ‘al as - s n I e ’r s t  n a - r n  I a s , ’ s- ; a therefore ,
4” per - ’a”s- s-’ -s -I ”’-a s- ( -ar a s ’ a ’ a - a - a t  ‘‘a~a )  ‘a, 5 - 5 ’s - i s - a s s - a _ a s - ;  s ur  s- a ’ s - a g r a s s - i ’, I be expected a t
‘ ‘ a ’ ‘ a . ’ i l i t y  t a _ a  a “ “ s- a — v a - a s  na ’s- t a - I ,

‘ia- - a - a  a s , ’  ‘a ‘ s - a s - a ’ - ’, ’ a n - a  I ‘ a ’  a ta ’ s-; ‘a -“ ‘a s s ” ” II a l s  -s-s- s ss- ’a ‘s- a a - i  ca ’ s- a
-a s- ’. a ‘s-a’s- - ,‘ ‘a’ -c’s 1 : ‘ ‘ a  - a ‘a “ ‘a’.’” . s- ar  ‘a a’ ‘a I s - ‘a” I - ‘‘- ‘a ‘ , Tab I a’ “a a ‘- ‘a ’ ’, ‘s-

a ’ s~~’ a ’  a ; a “s -a ’- -a ’,’l’I ‘a ’  s - a I a ’ s -a  s-’s- a- ,a ‘ “ - a s ” I ‘a - a ,‘ ‘  2 ‘ l . ’a  ‘s - ’a a ’ a; • “ a-’ ‘s-a ’ I s  a--”
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1 a-’ s ’s ’ ’ ’  - “A ”' a ’ ’  ‘ a- ’ s s - ’l a” ’ ,’ ‘ 1 , - s - s ~~~‘ 
a-’ ‘. ‘ a ’ , ’ ‘ a as s- a ’ s a- a - ’  a’ h ‘- I ’ ,’

‘a ’ ’ ’ ’ ‘ a ,’” ,; ‘a - ;  .a s- a ’ ’ a ’ ’  aa  a ’ l a ’ a , a ,  s-a’ ’, ‘ ‘,~~‘ I s - a  a”’ -, s a ’ ’ ’ ‘ ‘a , - ‘  ‘ a ’  ‘ he  I~~ ’,’ s - a s - a
a- s-~iy  ‘ a’ a a ’ ,s - 5 a’ no s - a  ‘‘ ‘ ‘‘a - a ‘‘ I ‘ ‘ I  a - ,  ‘I s a ‘ - a - I  ‘a a- I - q , ‘ i - i . ’ . as 1 100 1 ‘ ‘ “ ‘ a ’ s - a - I  a
a,’” a ‘as- ‘are a- 11 -  a,’ ’ ’ I ‘a ‘,- ‘ ‘ a ’  - ‘ ‘a , ’ ’’’ ‘ , l a s - ‘a I a ’ ’ ’;  s ’ s - , ’ -‘ Ia’’ , ’ , a, ’ a ’s -  ‘ ‘‘a ‘a s- a ’

a Ii a a ’ ‘ - - ‘ a a “a ’ oa ,a $’. 1.’ s - a -  - 
, ‘ ‘s- a’  - ‘-s -a ’ s- a ’’ ‘ j a’’ “a -a- I l _ a ’  ‘a I I a-ws a

I’’ ” ’’ s-- s - s -  ‘ s - a ’ - ’ ’,’ ‘ “ a l , as -a ’ ’” , a~~’ s”’’ a I Ia ’ ; -; ’ ‘‘- s-i” a- a - a - b

S’s - a l l” ’  “- - a c - a l -as - -as ’s-_ a, ’; a -  ‘ a - ’s- ‘ -a a ’s -a ’ l b y ~~~~~~ ia” 0’ ‘ ‘ a -’ - as- s- es-a ’

s- “ a - - a -  a ’- ‘ ‘
‘ a ’  s- I’~- : s - y ’a a ’ ;a ’ a f - a ll ‘ a - ’a a l ’ s’ ; : ‘a as- s s -a ’ a a - - s - i s  ~ ‘ ‘ s - ; , a-~’~, s - s-

Ia- a ’ - ‘a -— —s- a ’ - ‘ s-a s--a i sa” as- ‘a,” as -’ ‘-. a a ’ a ’ s - a — -s- ‘ wat ’a’ -;s’ , a a - a”  ‘ ‘ ‘ I  a- ‘ a- Ic a’s- - - ‘ a-

( ‘ - ‘ a ’ ’’ ’ ’ a - s - I s- ; ‘ a l  s - i l l  a ’ i ‘‘a -a -’ ‘a s - ” s ,’ ’aa - a ’ ’ a - ’,’ a ; s a s s - ) “a’,- s -t I  so -“ - ‘a ’s - a r ,

6 , ‘a , ‘a ‘.“‘‘s- ” r t ’ ’s a i a a s- s ’ a s - ’ i l I a ’ ; s -

‘ “ ‘ a’ -a s  • ‘ ,~a - s -  ‘ a,’ ‘—s-a a “ ‘a”a r’ ’, a ”~ s- “~ , ‘ a ” ’ a - a ’a- s — — - - aaa ’ , cs- pass  ‘a I ~~ - I

a s  - as - - I ‘ a’ “ - ‘‘s- ( c-_a- I a ’ ‘ a ’ ’, ’’’ , ‘ a I c  I “ “a ‘‘, I a- ‘ a - - ’ ” ; ‘ ‘ar’s -p a ’ ’ ’  s - a s-

“ I as - ’, s - a (‘‘ a ’ a t  i l  ‘ ‘ -‘ c ’- ; ‘ad ”) , “ a- ‘ ‘ s- ‘ wa ’, ‘ a ’ s -  - ‘ ‘ a  ‘ ‘ ‘‘ ‘a.’”. ’ a ‘ad a-s ‘ ‘, s-; —

q a ’ s ’ a l — a - ‘a ’ “ ‘ ‘ a s s - c l -,- - ‘ s - f  a’s - s - as ‘I a ’ , a - a s - I ‘ a ’  ‘a s  ‘ ‘ ,.- ‘s- a r ’ s - a l ’  - a’ ‘‘ a ’  ,‘on ’s ,a ‘ ‘ a ’ ’

a l l  ti ’s-a. a ’ s- I a ’ ~’ 5 I ’ a , a - l ‘- - a ’ s I a’ a- i l  a’;  q ‘a,” a. ‘‘a a’c ’a - a ’ a  I a, s ’ , a’q a a s s -  ‘a - a a ” ” . ’ a  s-’s - a ’s ”
as- s s a ’  —‘ a ’ ’  a’s - a- “a ’  ‘,‘a’ss- ’ r ’ a -” l a ’ - s ‘ c ’ s - a  :uI  a ’ ,’ ‘‘ a, ” ‘ a l - - - ’,.

“s -s a - I c - a- s i ’ ’ ‘ ‘ as a - a ’ s - ’, ’ r i a - s s a ”- a  I ’ s- - s - a ’ ‘ “ a-’ h,paa’ ’ — s - a ’ ,’ ‘ a a ~ s-~ - s - a l
‘a ’ --r’ao y I t s - s --i s- ‘a s-r , - ‘a ‘a ‘ “cc a ’ s  I ‘a’: a I - a a I s-’s-ua~a I a-’ ‘a il-era ‘a”' ‘ a ’ in a t  a’ ‘a I a - f

- - ‘ s -s- - a- as - ; ; q’aa’a ’,il’ -i’s-a- - a Ss ’,’ , ‘‘s-a-’ ’.’ - - ‘ ‘ s -a- - ’’ ‘s- ” s - - i s ’,’ ’a ’ i u a l l v , Ca- ’’ a- ’ ‘ a ’ a~~~ ‘a,”,

p :‘ - -‘a’ ’~~~’’ s-; r ’  , “ ; a - c  as -s -- I “q”at ’a ”, I’ s- ’ ,’ ,srs-.’ .‘ : ,i ,i ,~s - s - : , ; r ,,- Fro-’
a” ” s- ”s-’ , a’ - ! s ’ a ’ I l ” ’ ;  P . K .  ‘ c’ -Ir , 7. ’, a- I a - r s - : c ’  ; ra-s-~c ( : - s - ” ) ,

L.  ___________  
-
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-
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a , a t a ’ . A ‘a aa ’ ,i- l s-’s a ’ ’ s - s , i s - a ’ is no I ’ ; ; s - i a ’a a-’~~t a h 1 i  ,; l a a ,, I  ‘an the y enta - ‘a s --les , ‘ a ’ I s - - ~~ ’a
c a s -  - ‘ s - s - I ,a ‘a ‘a , ) 5 ;  - ‘ a ’s-i s - i a ’ ’s -  a- a’ a I Ia - ’ ,a ‘a ‘a ‘, - - s - i a S *‘‘a I ‘ a s - a ,  s-a ‘55, ut  four as-s-an tat a-s , Sors-e

a-as - ’;- ; ‘at s - a ’ s-; ‘s - a ’,,’ ‘ s - ’ i a s a a a s - a ’, ’ a ‘a ‘s - at w a s - la y e s _ a ’ la s- s-il’, ,‘s- s -t a - a ’ s - a s - s  ,i s-; so,” s - , ’ 5’a a ’ - ’ a  a,’ i t ’ a ’a
l a - s - ’s - ’ a s - ;a as - s- s ’ c s - l a - ’ a s - s - ’ a, ‘ a ’ ’’ ‘aae’as-’t a s-a aI i aT~~- l y  ar s- ’ a ’s - s- t a’ ! (a ’a s - -h ,i. ’ arrest )
a s - i t ’s - a ’ s -  t h , ’ a a .  s-- - i s -  s - n t - - ‘,‘a- ’ s - s - ’ a s- ‘ a a - ’, s - l a r  a S s -  ‘ a l I a s ’ a  ‘ a - a s - , P , 1 s - I s - ’ s - s -~I s- ¶ ‘ a ’ a s  ‘ a ’ a f f e r a - ’ s s - ,- a ’

‘, a , - ‘a ’a ’ a- f  ‘a ”aa ’- o a ’’ ‘a ‘a l 1 a s - ’ a a’ a a ’ s ’ a  , ‘,‘t a- l a - a  - a r r a ’s t  as-a - I v e n t s -  ‘ a c t i l a r  f a ’ a ’ s i l —
I ‘ a s -  ‘ a -  ‘s- a ‘a’s- - t ‘a s- s- a ’ s - s - - i ’, ’ t a _ a ar r a”st - - f  - ‘ ‘ a r - - s - i l , i t a ‘as - , t ‘s-a ’ r a ’ ’t ’a’ scs - a ’s - s - t of w h i c h  i s
“s-’a ” ” r n a l  ‘a- ;’ t s , ’ a  -

‘‘aa- ’ syrn~at”naa s - ‘ ‘,‘a ’ a a t s -  a ’ u l , a r ’ f i b r a  I 1- a t ‘ac - a n  ( ‘cr’ , ‘.-,r j ’a.s- ’

, a s -r r e ’s - )  are ‘ s - - a - i  ‘ a’ a t b l a -  ‘ ‘ a  w”s - a -’s- ; t h e  ‘a “ 1 1  ‘ ‘ w a s - s - - a  - ‘ s-a ’s - h a - i - a s - s -s oc ’’, ’ ur :

a .  V t  ‘ t a r s -  a s  ‘ ‘as-; ‘ - -s -; s-,, ’ a - - ; s s - s - ,

‘a” , l ’ ; ’ a ’ i ” ’a s- ; - a i s - i  s ’ a - - s- - s - ’a ’ I ,
‘a p u l se  is i.~’a ’•’

, 
‘a al - I a ’ ,

I ,  ‘ ‘ , ,‘ ‘a ’s - i _ a s - l a ,  - ‘ a  a ‘a ;~
a a ’ ’ ,’a ’ s - , , a ; a ’  a s - “ as - I ‘,‘ a~ s - 1  ii .i” I , an a l

a-’ . a- 
~‘ a ’ ‘a~c is -’t usu a l l y  ‘a s - i r s - s  -a s - s -’ a a ’ ,’ — ’ a - I  a s - a -’  , ‘o j s - ’ c s’

S a a s - , -a’ ( ‘a ) a s - a I ( ‘ a - )  a’s - a _ a - r ”c(’ -, a ;  I a - a ’s - s- s -a ’s- sa ’ ,a -s ’-sa s than heart
‘a’  - s - s - -s s - a ’ a - s - s I ( a . )  ‘a as “a” a, -a ‘aa~~a,s- a ”, as - s - -a’s- a ’ ‘a s- , - 1,’ ’,’” 1. “p , ‘s - a ’ s c ,  ~~ s- a s- s - s -cur at e  ‘ar - l i —

- ‘ass - s- - ‘‘-. s -s I ‘s- - “ a ‘a s-- - a l  ‘aa- , T~aa ’ 1’” ‘s ’ w’a- v ‘ I” ‘a a’ s_a” a a’ .’ ‘a’s- a ‘a s - q  - - p lace t ‘ a s - a .
s-s-.i - l a -s -  - f  ‘ a ’ ’ - ”  I’ia ’ s - a ’ s -s ( a ”  ‘a -1; ar e  s a s - ’ - a , ’  ‘s-a ’s-a , ’. ’ s - v a -  s- Is-as s- -, ‘a ’’;,” ‘ a t _ a ’ s - a - s -  taps )
a I - as- I ’a ‘a 1,’ a- ‘s - a ’  ‘,‘ a ‘ a  a, a ’s- ’ as A l a s - ” ’ ~ t s--s-- I a ’  ,a s-- I - ‘ s - s - a , - I’ ‘a - a p s - a l  s a n ,  I f  rio p s - s - I s a -
‘ a - a s- 5,— Ia’ ’ a ’ ’ ’ ” I , — ‘ ‘ a’ s- “‘s - - s-a— a ‘a!;o s - a l  I a l  as- ’ ‘ ‘‘ s - a’- ’” ‘‘ s-a ’ ‘,‘i ct  i a’s-a ’ as- psapI i s ,  If

‘ ‘ a s” ’ ,’ a s ”  ,“a—.I ‘a s - i a - I s-a -’. ‘a ~~~ ‘‘ a- ‘ s - a ;  a- _a , ’ I~~ ’.’, s - a s -  s - a ’ s - s -s - ’ s - s - s - s--ia ’ ‘ a - ’ l a ’ s  ;I’ ’a i s - s - l a s -
a ’” ’ ”  ‘ a ’ I i I is s - - i s - c a - ’  I a- ‘s-a ’ ‘ac s-a s s- ‘a s-.’a ‘a ‘a ’ s-p s-”a-’ I ‘ r  is f ‘a 1 s lila ’ I “s -- ’a

“a ‘ a s-a’ a ‘,‘ ‘ a ’ s - j  ‘ “a-a’ p ’a a s -s- ‘a 1 s-c a-a ’- - ’ s- a I ‘a be a - ‘-- s - as - a s- a-’ s-’ ‘h ,’ , ’i ‘ - a s- th e  s-- i  I cc , a l l  h j s - s - a s - s -’;

a, -a ’. ,’ a ’ - ,’ , ’ Ia ’ ‘a a ’ - ’ a-~- ’ -a a ’ ; a ’  a- ‘‘ a - ” ,,’a s-” ,’ a- ’ ‘as- a’. ’ a- , } I ‘ a - I  I s - _a ‘a a ‘ as - I  a - s - - s are ‘a’ ls-’a ‘a

‘a ‘s-a ’ ‘ a’ as - ‘ ‘ a s  ‘a - - a -a-’- I - a s  ‘a ‘a s- h a  a 11 a s- a a s -  -s- ( no 1 - 1 - ’ - ’ I ‘a s  ha’ s - a _ a s - p a r ’- s--a ’  I a- ‘a ha ’

‘ ‘ ‘ a - ’  a s ’  ‘a la s - -  s - I  I ‘a~caa- a - I - s - - a ’ ~, ‘-‘s ‘as-’, ’ a  ‘ a - - a ’  ‘a’, can - ‘ a  ‘‘s-a r I ‘ a - a s - f t -a’ , cs - a- - ’ . t a ;  ‘a ’s- a- ”
s - a s_a l , s - ”s-a - ‘a - c - I  - f -s-

a- s a ” ., ‘‘s-c !‘, - ‘ s - r  1 a-s h u i l l a r a c~ , a ’ s - - , The a , ’s - ’s-ia-r
‘‘ a ’’; “ s - s - a”a ’ I a ,  ‘a ’  ‘a- ’.’ ‘,‘ ‘ a -, ’ ’ a i s - ” ’ q ‘ s- a l a ’ , s - a ” a - ’ ’ a  “ “ a-’ ‘.‘‘, ‘ ‘ a ’ ars-a h a l f  a Ic-zen ~- a s - - ’k

I s - ”  a ’’ ”, , -a- as - I c ’a - a - ’c ‘s-a” ,-a s - -ac1-s , - s ” s- ’a ‘-a ’s - , 7’- 1 -  ‘ a ’s - s - a ,, ha” p l a -  ‘ a’s ‘ah a .  ‘s - a - c l
a- 

~~~~~~~~~~~~ I ‘a’, ‘ - - a ’ I — wa” a ‘ ‘  a’ ‘a ‘ ‘ ‘- a- ‘at -‘  s - a ” ’ ‘a ha- e_a~~’a’ ‘a~~s - s - s - a ’  (‘ass - a’s - s - s - s - a ’ s -) atnl
‘a ’” 0” “ a’; ‘ a’’ I -‘s a- - a ,  - - f  ‘ ‘a” ‘ 5 5  ‘a ’ , ‘a ss ’- s-- I s-’ ‘wa_a 0 ‘a ‘an- I ‘a ‘a’ ;  ‘s- pa ‘ ‘a a s

r’a ’ a- ‘aa ‘s- s- s-’ ; - s-a- , a- s- a-~ ‘a i ~ h ’-s - t  ‘a ( I s -  ‘ — ‘-“a a’s-a l ‘ ‘ a  ‘a ‘ as - a ’  ‘a a ‘‘ -a’s ’a 1 -’-.” ) ‘as- ” pls-ss’a-
‘ - a ’  “ ‘a -‘ ‘a a I ‘s- r c a  ‘a.” s , “a,’ s- ‘ s - ’ • ‘a’s-a’ ‘a’ a a’s- s- a ’ a- ‘a C X ’  a- ‘s- ‘a”  ‘a ~a,’~ ‘ ‘s-.’a” r~~s- pr e  ‘as - a u r a -  is

a ps -- I a, a ’ I ‘ a ’  ‘‘as-a- a - s - I c , a - ’ a s -a- s-a ’s  ‘ a”; s-s-s- a-’ ’; ’s-a ’ ’a 1- ”~ ’s-s- f ’ a a - a r i y a’s- I a’ s - a  “ l y. ‘a- -

‘ “ s-a- ’ ‘“a’ l’ r a ’ iq ’ ” - ‘‘s- a ’ I s - a  ~~~~~~~~~~~~~~~~~~~~~~~~ i’-~ ‘ s - c -  a ’ s . ( ‘As - I s - h c s-s - i l  Ira -n ,
‘‘ “ a ’ s- ” ‘ s - a - a ;  a’ ‘as- ‘c” - ‘cs-c ‘s-,,’a ’s- I s - c ~a ’s

’a ‘a a - ” a c _ a ’ w a,  a - h  ‘ a s - a l - a c ’ s -, “ wa ’ f a a - , -i a - r s  a ’ , a f —
‘a s ‘a’ ’ )  He ‘‘s - a ” ', a’ a - 1

” a c ” ’ a  ‘ ‘ a’ ; r a ’’a a a r c . ‘7’s - ’, s - ’’,’ , ’ I a ”  is repe s-i t a-”I once a

F i n k , ‘a’ - l ’ a ’ a a ’ r - ’ a r ” _ a”’a’a ’ a a - f, arid a-’ , M .  a ’arrc~~~, A c ,’ac s- c ; at e  Fd~s - t a ’r ,
,S” “ a ‘a ’ f - i  a Tha-rs- a’l - - k ”  ‘a  P s-s- a” ‘‘a ’ a’ a - ‘as Fr q : s-a” rs-a , 7’a-’ rs- ‘ a ’s- Fd,z a- a or , McG z ’aiw— H,z 2 1
!‘4”-’,-’k Co. 2 ~a - - ~‘

a’ 
~~~~~~~~~~~~~~~~~~~~~~~ ‘ ~~

“
~~~
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!f the rescuer is ‘~‘rkin q alone , he mus t interrupt hear t
‘s-w ’a p r a ’ s - i s a a - r s -  a~’aout every 15 s - r  20 strokes to give two or three breaths c-f

a i r  ‘ a s - -  the va ,’tl,rrs- . If another rescuer Is a vi la b l e , one rescuer should

~a s- - a s s-I y hea rt  compre ssa- -cas - (60 cys ’les /m in) ~ a i le the other gives mouth — t o —
s-s - s - - s - s - i t ? s -  resp iration ( 1 2  c y c l e s - ’ra s- a’i ) .

Hear t  compressi- )s-a (and aSs- aut h — s - s - s - — n -- au t h  respi ration) shc -u l  I

be c o nt i n ue d  u n t i l

a-i , t ls - a - ’ vlct ’as - ’s - a a -”.’av,’’a ,

b~ “-a ’ I a s -”a ’a- hel p a r r a - ,’a- ’ s-s ( c - a -  the _ a ’ a -” t i s - a a  i s  t ak e n  to a b o a—

s - ’ ’a l ’ , ’al - - a -  I ” ’t - - s - ’ s-s- , ‘ ‘ a ’ a 1 ,~ s- , -- r

C ,  s i - s - - u  “~~ s- s - a s - a -  s-ia’ s- S s- n .

‘a’va ’a ’, ,afs - a ’ r the ‘~‘ a  - s - i s-— s - , ’_a ’ s - ’.’a ”s , h a- a ’s -s -a s -a ’ ha. s - ” i s - - a s a ’ l v  ~~~tchecl ,
a a -~

,,a- as.’ “ a’ s’s-as ’,’ ‘a s-a ’,’a-’ a- s-- a - l a -p c . ’  ao l  a - a - a s - a s - a - ’  r e susca a t a t  a - c s -  again , Also ,
l’- ’- ’a ’s- ‘‘ a” s - s a- - “ - “ ra ps- a- c s - c s - c - a - a  ,‘ta s - I r.’s-i a i s - a s -  ia-n rust be “-- a_ a’s - s - s - s - a ” I i s’s- s-Ice ansbu—

La-n “ ‘a a s -  I ‘s - s - s - ’ ap s - t a l  a - -  i’s- t a n s -  a l a Is - -s-a ’ s - - s - a -  a ss -  at’s-Ia’ s- c -- s - a - a c , ’  - s - h i - a -  ass -pasures .

‘~a’ ,a a- ’ ‘. -‘ra r r.’ a-s s-; a -an as-h - s - a l  I not ha- los- a’ ~~sa” a s- ““ s -a ’ s-,’aa- ’ t ’ a n ’ a’ s

a’ al ‘a. ’ a ’ s -a’ , l’a’ f ” l ’  , - a  ~.“ ‘ a ’a ,  s- ha’ a- ‘, ‘ a - s-s- are ‘ as -  s- s-’s-a-” s , s-a- ‘w’s-a- a ’, ‘a ‘s-a-” pupi ls do
- a- a a ’ - ’ . a a  ‘‘ s-a ’ ’, I ” I’.’ ha l - a - a- a — I ,

c . a- , ’ s - - a ’ s ’ ’ ’ a r s - t a -,s - s -  ‘a’ Arr.” ’a’

7,s- a’la” -’s- r a’ ’ .c” “i. ‘as :1’ ,s-f Ia ’ s- - I  s - ” ss-’a s - i t  a- -s-n in two ways ,

I t  a ’ s - i ’s-’ ’ - a ’ a s a ’  a ‘a a’a a- . a a s - s - a’ ‘a Sr ’ s - a ’s - a t  ‘f  r a - s p a s - , a -’a a s - as -  ‘ s - as- ’ ‘ a n s - a a n u  a f ter the
‘ - ‘ ‘- a s - a’s-a ‘a ‘a s - ‘s ‘ “ - a ’ s - a - ’  ‘a ‘ I I  ‘s-a’ , s - s -  ‘a “ - “ s-’a-’a s-a ‘s- -a- a” of ‘a a” - ‘s- ar r a- as - ‘a a-nay

a- ‘ a- ““as 1 a ’ s - c  a- ‘ ‘ s- a ’ ‘ ‘ a ’s ’ ‘ a ’ s -  - “ - - a n ’ a , ’ a ’ , s-’ ’s- a - , a a ’ a ’,a ,’ pra”.’a’ s-s- a- 1n~s- r e ’ a p i r a —
a- ‘r ’,’ s”,-” ,”a”a’as - ’ • I’ - , ‘a ” ”' I s a -  a- “a- ‘a’s.’ , “ha ’  a - ” ’a f a ’. ’’ s-’~’r ss - cs- s “ a s - l y as l s -’s-nu as
‘‘s-a’ ‘a’ s-s- a - r ent :-, ‘as q a”a as - s -- I h a ’  a a ss’ a I a - a ’s - s - s - a r ,  a s - u s - a - a - nt f I o w ’ a  ‘as - a -  s-”' a s - i y  about
a few s - a - _ a t ’s - c  ‘f -s- as, i l l t ’ a a ’ -’- - a r s - ’, ,  a - h a -  a ’ f f a - ” s - ’ a  produced e,re n e g l i - a s - ’. h I e .  “n
s - ’ as-e ‘c s - h e r  ‘s-a- s - -I , ‘ a f  ; a ’ c p ’ a a - s - i s - t s - ’cs-’, is arress -a ’I in I’s-s- a- f i r s t  way, in which
‘‘s-a- Sa - recs - r* rs ac ’a s a-’,’eas- ~f” a- r s -ha - s’s ” ’”s- currer t has s-a ’~~~s a - — I , ixrars -ediate

‘a ra - n a -s-’s- a’r” 0’ ar t a f a - a a I  r e a p l r a t s - o s s -  s-ru st cs-s-races--s-ca-. There is no S ins - s - s - ia -

‘a la-al ~‘.e
a - 5s - ’ a  of ar a- a f ’a c lal rosr’aras - ’ior , hut  ‘a~ s-a~ currentl y pref erred

‘as s’s-o - , a I ” a a - s - - ” - a ’s--’- a t ’ s- resr ’ira’i-’s-r, because it assures posi t ive  move—
- ‘ac_a ’ -cf a ’ a t  ‘a _ at “‘a a- I s - s - n - as ,

a ,  ka q~ -a c --. 55 ar ” s f s - -” s - a I  r e ’a p i r a t i ’ cas- has 5cc_a star te d ar i d
w ’ a - a l .  a ’  is b a ’ s - n a  “a c ’ c n ’ a t n - a a ’ I, s-s’s. a s s i s t s _ a t  (if a v a l l a b l a . ’ c’s- c-c s - a l l loosen

-‘a s- s - y “ a s - las - -l -t’ -,’a_ a’s - abcs --at ‘ha- ‘,‘‘a a ’tara ’’a n c - ac , che ss- , car ‘, ‘as- , La ’s-- a s -  I s

i r a ’  n - a s -  a- - “a-’ : ‘a_ a’ a ”s -  Sy n c - - a s - b  u n t i l  s - h p  “ i - ’ ” j r ’ ‘as fully consc ious ,

h .  Reausc i’ -’t ” a--a ’ , s’s - - s - I  I ha- - ‘a a ’ a s - a - - I  of’s- at ‘‘s-c’ r aear e ’at  p o e—
I - -- ‘ a” a  s - _ a ,  a- - ’ w” e r a -  ‘ h a-  ‘.‘ a , a-t ’~~ r”, w5g a n ’ s - a r e - i , He should a’s- cs- I be moved

~~“~ bs-’~

_ _ _ _ _



I a - ‘a ss - t l as - s I - ‘cs - ’as ‘a s- s- a ur i s -  ‘a 1 ha- ’ as ‘a - s a ’ s-I I ‘ s - i s - s - - i  s-k) a’m a l l  y , -a- s - a I t hen - s - as - i y u;~ - a s -
has - ‘wa ’s ‘a’ - I a. ‘a ‘a s - s -n  , a - i a - s -  ‘a s-a’s- a a Ia - ’ 1 y i s-s-s -a I , -

~~~
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