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ELECT!UCAL POWER SUPPLY 

SUMMARY 

An A. C. power ~enerqtin~ system utiliz1n~ static trAnsformer r ec tifi er 
units to supply D.C . re1ui rP.ments, similar the the MK I ,- A/C svstem, 
1-ias heen chosen for the CF - 105 MK II 

The A.C. generator capac ity has been increased to cater for increased 
electrical loadin~, due to missile requirements, fire control and AFCS. 

For this reas~n two l,O KVA, 120/203 volt, three phase, 400 cyc le 
alternators have been chosen, each being driven independently by its 
respective A/C enc:;ine thr oup;h a mechanical-hydraulic constant speed 
drive unit. 

D.C. (27 . 5 volts) is provided by two 4.5 KW transformer rectifi er 
units, each of wh ich i s supplied independently from its tespective 
40 KVA alternator. The □,;. output from the two transformer r ectifier 
units is paralle ll ed simi lar to t he MK I system. 

. conceUedlchonQed to........ • 
Clossiiicot1on .. (dote) .. .................... . 

bY authori\Y oL. Ronk .................... ..-

Signoture................. •• • .. 
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2.0 Furr-ose 

The purnosq of this renort is to establish a load analysis for t he 
CF -105 A/C armed with either Sparrow II or Snarrow III missil es , and 
from the loAd an;:i lvsi.s sel ect a nOl·•er S''Stem cons i stino- of two a lter­
n;:itors ani two tr;:i~sformer recti.~ier units, of min i mum we i~ht, but of 
a ~arl':icity th;:it will hnnrlle the ri:>ny varied conditi.ons th ;:it ,,•ill be 
examinod in the fo l lowin~ sRc t i.ons. 

'.l.O General 

The Slectricri l load Analysis h1s befm rl.ra•,m un on the bAsis of exi.st­
in~ inform;:iti.on for the MK II A/C awl thP. Astra svstem with Srarr ow 
IT and Snarrow III mi.ssiles. 

As full inforrniltion on the FSl, en"i.ne ,,,as not 1v1iJ;:ible , the loadinf" 
re'luirerirmts of the J75 en"ine r-lus addit ional known re'luireri"!nts for 
the F31,, wer 0 used in deterr:iinrno- the lo-id analysis of the MK II A/c. 

With the incorporation of the Astr1 system, the Air Conditioninrr 3ystem 
will be al t ered; however it is not artic ipated th~t the electric1l 
load on the overall svstem will alter, therefore information on the 
existin2" svstern has been utilized in aeterr:1inin~ the load for the 
MK II A/C .• 

Gr;:iphs /11 - "A .C. load Sparrow II missiles 11 and 1+2 - "D,C. load 
Snarrow II missiles " were ·rawn 11p from the load ana lysi s charts. 

GrAph 114 - "D.C. lo;:id .:.iparrow ITI ·missiles " is identical to ::>narrow II 
(Granh 11 ?) wi.th the ... ddi.tion of 102 c1mns in the •rake Uff, Cruise -1.nd 
Gruis~ voribat ·onditions renuired for ~narrow III missiles, 

'}raph 11 ~ - "A.C. loci i 0n:i,To11 III missil (~s " ,Rters for r"'v ised T,li.U, 
loads 1up ton 1ditional J.C. (sheet 2 of t'' 8 A.G. lo3' 'lna l ysis) 
ana for the su0~titution of the 3rarrow ITI Armqment l!iss~ l e-loRds. 
for the Snarro~ II Armnment Missil~ lo~ds ~s shovn on shPet 4 of t~e 
A.C, loElu CJralvsis. 

4. 0 Croice of Po,.••pr System 

A.G. Two 1,0 KVA alterDAtors h,ve b1;An chosPn on trr; brisis of 
-;rnh s 111 and ''1. 

J.J. Two 4.5 KW trAnsrorr8r r 0 cti~i.Pr units h1v 0 ~8en chosen 
on the i1sis or o-r;:inhs 1'? 3ml 114. 

From th 0 sP four ~rAphs it is ~vident thAt th~ two 40 KV A a ltPr­
nators and two 4.5 KW transformer rPctifier units, vill hannle 
the electrical loeds on the A/C under normal conditions with a 
good roserve factor" 
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Pow,;r ,, st em -· e;l0.r.tri. c s GF'-105 Cont 'd 

I . 1 Loss or one Rltern8tor or t r a nsformer r e ctifi er unit. 

1,.,.2 

A swit~h will be insta l led in th e cockpit to a llow the 
i nta kP. d n - i8i.nr, loRr:l s to be s hP.d !'or the A/C to carry on an 
ntta ck m1ssior. The switch wi. 11 he a .two position switch 
J;:i h0 l led 11Mis,;il~s 11 in on n rositi.on and 11 De-Ice 11 in the 
ot hr, r. Th, switeh ,•ril l normally be, set in the "Missiles 11 

nositiol" and a failure o f on A al terno tor wil l a1Jtomc1tically 
shed t, Ji q d.P.-i.(:in°: loMl. Should dB -ici.no: be required the 
.:;e lecL ion of trh'! sw i tch to " De -IcP. '1 posi t ion wi ll pick 
up th 1 d~ -i c i n~ loads ani shod. missi le loads. 

De-Ice Selecti on . Graph ll6 
is the A.C. loa d on th e A/C 

HDe-Ice" positi on, aud it i s 
Al ternator v·ill han dle t h is 

- A,C . load Sparrow II or III 
½hen the switch i s selected to 
nvid ent that the l+O KVA 
load without overload, 

On selectin"" "D e -Ice" a rProxi m.'' t t1ly '30 amps ;:i re dropped 
from the 11 Lano inr; 11 condit.1.on , which will br ing the l oad 
within the r a ti.n "' of one T. H. .U. (if,5 KW= 164 amps, SGe 
a raphs #2 and Al,). GrRph #2 shows no U.~. problem with 
one al tern1tor out. Gr8Ph !hf shows no problem with 11 1J e­
Ice 11 sele cted as apnroximately 10 amps dronpeJ from 
11 Lan d.inri: 11 condi.ti.on ,n1d 115 ::i ~p s dropped f rom cruise , 
cruise - combat and 1'3 ?. ,,rn,ps from 11 Take 0ff 11 condition, 

4,3.-~ "Missil<is" selP.cti.on - With 1'Missiles 11 selected on the 
s witch and con s idnrin"" onA alternator fai lur e (1 alternqtor 
and l T,H,11, 'out.) 

4,1,J .l Sc8rrow II Mis si l e s - ~ra nh P2 sho~s no probl em on 
ll,C. for cruis12-comhn t cond i.tion, 

Grarh l/5 indict~te s t ha t Ort () 110 KVA altern"l.tor will 
handle the l oa d wi.thout overload. 

Th~!se "!:raphs are drA. wn t o the l'~IL-Snec i fic a ti.on 
loc1d analysis r-rnd ar e n o t truly repre Gen t ativ e of 
R comba t enve lope from the CF -10 5, 

Graph no. 7, corres pondi.n P' to p;ra ph /,f.l, was dra wn up 
to s how thG r. ombnt mis s ion /fl where the comba t 
period is for five rninu t:.e s m,ix imum. 

Of the 40 KVA shown for thCT corno11t conc.11 tion 5t 
KVA is for anti-lcin r~ of the W/S And canopy whi.ch 
he s been considered /JS a continuou s load. With a 
speed of M 1, 5 for combet the K.H, temper a turn on 
the outside of t he W/S and c anopy will be approx, 
110°F on a NAC A standard day where the a rnb i ent ,,t 
50, 0001 is -67°F, a nd as the W /S and c11 nopy ."l re 
thermostaticnlly control l ed to ll0°F this 5¼ KVA 
anti-icinP l oad will not in fact bn a c ontinuous 
load, a nd therefore the av era~e A.C. load for this 
condition will be somewhat sma ller than shown, 
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4,3,3.2 Sparrow III miss iles - Graph 83 s hows no A. C. 
prob l em with t he fa ilure of an a lt ernator. 

The average D. C. load shown on gr aph P4 for the 
combat condition is approximately 210 amps, 
however 10 amns of thi s load wi ll be aut omatically 
shed with one T. R. U. out, thus the D.C. load 
wi ll be l~O amps . or 110 i of rated capac ity. The 
com~at reriod is ~or 5 minutes and after firing 
the missiles the D. C. load dro ps w~ll below r ated 
value of th~ T. R. U. 

4,4 Graphs #8 and 49 we r e drawn to show the loading on each alt ernat or 
when both alternators and T. R.U. s are operatin~ under no rma l 
cond itions. 

Graph #10 corresponds to f. ranh #9 sh owing the typical A/C combat 
mission #L 

4 , 4 .1 Load s on each a l ter nator (Snarrow II) 

Average WATTS fo r Avera -e VA RS f or 
ti ru~ intervals on chart time intervals on char t 

Start & Alt. #1 25256 24861 24766 1 995 3700 35 70 
Warm Up 

25600 VA 25150 2500 
Alt.112 16540 15'3 62 14353 9019 8610 8021 

VA 18800 17600 16420 
Taxi Alt. #1 2511-2 1 25131 25096 4120 3870 3865 

VA 25800 25400 25400 
Alt. /t2 14751 11i-45g 14423 8426 8177 8172 

VA 17000 16600 16570 
Take Off Alt.l 25861 25546 2526 1 455 0 4280 3995 

VA 26300 25800 25600 
Alt. 2 29477 261% 2521,4 8545 7391 673 1 

VA 30700 27100 26 150 
Cru i se Alt.l 7978 7826 7771 '3470 3355 3300 

VA 8700 8510 8lf50 
Alt.2 24602 24438 24374 6162 6040 59 79 

VA 25l,00 25200 25050 .. , 
Combat Alt.l n21 7771 7683 '3445 1300 3235 

VA 8640 8h50 83 11-0 
Alt. 2 3020lf 30041 29947 9644 9492 9421 

VA 11650 '31500 3lli.00 
Land Alt.l 26096 25691 25606 Ji745 lf/+25 lf160 

VA 265 00 26000 26000 
Alt. 2 1211-26 1202 1 1191 1+ 905 1 8711 8667 

VA 15400 14850 14750 



APPENDIX I 

DetPrm\nat i on of Srarrow II Mi s s ile Loads: 

• . 0 Swit ch sel ected to " 1Je -Ic e 11 - One Alt er nator (or T. H. . U.) out. 

• 

• 

1 .1 Sheddable D. C. l oads for Take off an ! landing Con , itions . 

Land &: T.1xi Lts . 
Land & Taxi qelavs 
Fire Control Cou~ler 
Weapons Control 
Antenna Servo 
01."'tical Sio;ht 
AN/AP ;{2 6 Int~ rrogator 
Computer -Ja llistics 
I nfra Red 

17 . 8 
.4 

3.1 
3. 0 
1.1 

.1 
1.9 
2.4 
1. 0 

Tot a l- 3G.8 AMPS 

1 .2 Sheddabl e D. C. l oads for Cru i se Condit i on 
As per 1.1 l ess Land & Tax i Lts . & r el a ys 

Shedd.1b l e l oad 30 , $ - 18 . 2 : 12 . 6 AMPS . 

1. 3 Take Off Loads ,5 min. 2 min. 15 min. 
From D. C. load char t - Take off load s 216.2 193.2 172. $ 
Less Sheddab l e l oads (1.1 ) 

~
$ JH$ ~ 

5 4 4 142 , 0 
A. C. input to 1 T. R. U. r equ i red 7850 VA 7000 VA 6300 

1.4 Cru i se Loads . 5 min . 2 min 30 min . 
From J .C. lend char t - Cruise loads 131. 0 119 . 9 115. 9 
Li;s s Sheddab l e load s (1. 2) 12 . 6 12 . 6 12 .6 

118 .4 107 . '3 101 . 3 
A. C. input to 1 T . ILU . re7uired 5400 VA 5000 VA 4850 VA 

1. 5 Landin" Loads . 5 min . ?. min . 5 min . 
From D. C. load ch '1r t - Lan lin" loads 211 .4, 203 .9 197.8 
Less 3hAdda 1)le lo;id s (1. 1) 10 , 8 10 . 8 10 . 8 

202 .6 171 .1 167 . 0 
A.C . input to T. q , U. re quired 8450 VA 7400 VA 7200 VA 

1.6 Sheddable Electronic A. C. l oads: -
Jisp l ays , RX - TX , Compre ss or, 3i ~na l Data Converter , Liquid Cool ­
inr- . 
Gyro heaters , Antenna Servo , A. 11 . T.I., Jynch ., Optica l Ji~ht . 
Computer , Nadar I I, APX/26 , Fire Control Coup l er , I nfra -red 
and coo l in":, AN/AHD 501, Mi s,oi l e Anxilia ries , Mi s sil e Heaters 
and Mi ssi l e l oads . 

1 . 7 Ca l culations to obtain revised A. C. l oad of Sht. 2 of load cha rt s 
for switch in "De-Ice" pos i tion : -

Watts obt~i ned by mu l ti plyin g amps by 27 , 5 volts . 
Vars obtained f r om watts and V.A . for the T. R.U. 



TAKE OFF 
w,:=i tts Vars 
--r-::,:: 5 min. 15 min. 1/ 12 min.., 5 rvi in. 15 m:in J::" min. 

A . C. Tot1. l 3ht . 2 ( chc=i rt) 7187 6539 5964 8738 8188 7615 

• 
Normal T. E. U. lo3.ds '3ht . 2 59SO 5120 L. 750 8160 7~g~ ~ Di f fere nce 1237 1219 l214 ~ 5 5 
T .il. U. load (1. 1) 5100 mt J..2Q5_ g€~j 2..1.2.Q 1±91& 

' loads 3ht.2 6137 5 4 5119 5 °58 5505 • _J . 

CRU ISE 
l . 5 min. 10 mi.n 1/12 r:i in 5 min 10 min ,2 mi n . 

A.G. Totals Sht.2 (ch a rt) /j-819 1)- 521 4401+ 6578 6141 6225 
Normal T. R. U. l oad Sht .2 1 605 1100 g7~ 6000 .211Q 56~0 
Difference l?.14 1221 578 571 5 5 
T. R.U. l oad (1.4) 125S 2950 2840 4100 4010 .123.Q 
A. C. load Sht . 2 4489 1+171 J.054 4878 4601 4495 

LAND 

l . 2 min 5 min. 1/12 min 2 min 5 min 12 nnn . 
A.G. Totals Sht.2 (chart) 7616 6826 6654 9114 8474 8345 
Normal T.R.U. load Sht. 2 642~ 

~
/ 10 5.J±.42 B..u.Q ~ 11.§Q 

Difference 1 1 121/i. 564 5 4 565 
T.R.U. load (1.5) iill 1,760 .!±52.Q Q.3.2.Q .22.Q.Q .5.5.k.5. 

6791 5976 5804 69U. 6224 6110 

Calculations for ~r aph #6 
Totallin ~ A.C. load s ; 3hts . 1,2, 3 & 4 of A.C. charts - Shts . r evised 
as ne cessary. 

TAKE OFF 

Ch FJ rt 1. mi n. 5 mi n. 15 min. 1. min. 5 min. 15 min. 12 12 
Sht .l 21500 21500 21500 1011)- l OH 1014 
Sht.2 6117 5684 5119 Revis ed (1. 7) 65 43 5958 5505 
Sht.1 776 776 776 Revi sed ( 1. 6) /.81 1,81 481 
Sht.4 1500 1500 15 00 Re vised (l. 6 ) ~ -mt ~ 12111 " 1460 10895 9 211 775 

V.A . 11 250 12~_ 50 "lRSO 

cnursg 
1 . 

12 mi n . 5 rr. in. 10 min. 1 . 
10 min. 5 r:i in. 30 min. 

Sht. 1 6790 6790 6790 1011)- 1014 1014 
Sht.2 4489 U71 4054 Hevis ed (1. 7) 4878 ij-601 idj-95 
3ht,3 776 776 776 Re vis ed (l. 6 ) 481 481 481 
Sht,4 1500 1500 1500 itevis ed (l. 6 ) --1..5.2 

6~§f 61t~ 13555 11 239 11120 7131 
V.A. 15300 14900 1475 0 



LA l~JI I\i G 
Watts V· r , 

,½ mi n---:;---z- t'.l i n . 5 mi.n. l min. 2 :3-n. 5 min. II' 

• 
Sh t . l 21500 21500 ; 1500 1014 1011+ 1014 
3ht . 2 6791 5976 5804 Re v ised (L 7) 6914 622 4 6110 
Sht, 1 776 776 776 ,fov i s ed ( 1. 6 ) /+81 481 l,81 
Sht . l, 1500 l 'i 00 l 'i00 J.e v h,ed (L6 ) 

9tl~ 
-2211 

$5~~ 12567 11752 11580 s1.77 
V,A, '3-V~00 328 50 126 'i0 
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Calcul ations f or Sparrow III Mi ssil es 

• . 0 J . ~. lo •i1 s - a s npr ,.J pArTo,,, II lo;i d cl11 rts with the add ition of 102 
anps in the TAk e Off , Cru i so , and Cr ui s e - Combat cond itions. 

Sna rrow II J . C. load~:amns) 
Add i tion--il f or Spnrro1 • I I1 
Spa rrow II I D.C . load s 
A.: . innut t o T. LU . ::3 . (V . A.) 

Sparr ow II D.C . loads (amps ) 
A1di ti onal for Jparrow I1I 
Sparrow III U,C . load s( amps) 
A.C. input to T.iLU 1 s (V. A.) 

Spa rrow II J.C. loads (amps) 
Additional for Sparrow III 

~ parrow III D.C. loads (amp's) 
• .. C. input to T. h . U1 s (V.A.) 

2.0 A.C. Loads. 

3TA,tT & ,vA1tM UP 

-\ min. 
172 . 1 

0 
172.1 
Same a s 

2 min. 
11+ 1. 7 

0 
l/i.-l-:7i 
Sna rrow 

15 mi n . 
P6.7 

0 
Dti:7 

II 

TAK .Ii: OFF vLIMJ 

l . -_, min . 
216.2 
102 
D8o2 
11800 

½ min. 
126 . 8 
102 
228.8 
10500 

2 min. 
191. 2 
102 
295~ 
13000 

2 min. 
115.9 
102 
217.9 
10200 

15 min. 
172. ,3 
102 
274-:] 
12200 

30 min. 
109 . 6 
102 
211.6 
9900 

TAXI 
l . ;: min. 2 nin. l 'i min 
l PLO 161 .1 160. 'i 

0 0 0 
lPL" .O I61:T 160. 5 
Same as Spa r r ow n 

C'.i. UI.:iE 

! min . 2 min . lOmin. 
111.0 119 . 9 115.9 
102 102 102 
233 .0 221.9 217.9 
10700 10300 10200 

LA NLJ I NG 

l min . 2 min. 5rnin . ;i 

233 .4 203 , 9 197 ,8 
0 0 0 

233, 4 203 . 9 197.E! 
Same as Jparrow II 

2.1 C1Jc11lations for Scarrow III A.C . loads Sht . 2 of A.G. loa d charts. 
Start & War m Un , Taxi and Landin" i d entica l to Spa rrow II. 

,l r:1 in. 
Sna r r ow I~ loal Sht . ? 71~7 
Less 3narr ow II i .R. U. loAd 5950 

1217 
Plu s 3narrow I II THU load(l . O)A7 50 
Sr,arrow III load J; t . 2 996.7 

),_ . 
12 rnin. 

Spar r ow II loa 1 Jht .. 2 1;839 
Le ss Scarrow II T. Il .U . loa i 1605 

- lus 
121 L, 

Sparrow II1 l oad (LO) ~ Sparrm·J III lond 3ht . 2 7 4 

TAKE OFF 

Watts. 

'i min. 
6 s19 
5120 
1219 
PllO 
9129 

Cri.UI3L 

Watts 

5 min . 
4523 
1300 
1223 
6100 
7123 

l 'i min. 
5964 
illJ2 
1 ') 11. 
7S 60 
'

1

774 

30 min. 
1;1+04 
1190 
1214 
5980 
71% 

1 . 
1 rnn. 
P7'> P 
Rl 60 

578 
106 50 
ll228 

S min. 
Pl R~ 
7620 

56R 
1015--Q 
10718 

Vars 

1 - • ,2 r.in. 5 min. 
6578 0341 
6000 illQ 

578 571 
.Ji.5.1Q ~ 914$ t3 71 

15r1in. 
7615 
70SO 

56 5 
9S70 

1011 5 

30nin. 
6225 
5660 

565 
8250 
881 5 
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1 min. 5 min. 30 min. l . 5 min. 30 min. IZ 12 min. 

• 
Snarro,,, II loc1d 3ht.2 4 72L • l,411 4229 6528 6231 6095 
Less 3)".qrro1,J II T.H.U. lond ~ 11qo 1015 ~ 5660 .22.lQ 

1214 1221 121L, 57 571 565 
Plus Srnrrow III T1l.U l ond(l.0)6290 ;Q~~ ';815 8Li.10 82.iQ 8010 
Spa rro;,., III loAd Sht. 2 7524 7029 8988 8821 $575 

2.2 CalculAtions for Sparrow III A.C. loads Sht.4 of load charts. 
Sparr ow III loads Sht. 4 - Low volt po; •er supnly - same as Sparrow II 

2 . 1 

• 
Chart 
Sht .l 
Sht.2 
Sht.1 
Sht.4 

V.A. 

Sht.l 
Sht.2 
Sht.3 
Sht.4 

V.A . 

• 

Start & 
Taxi 
Ta'ke off 
Cruise 

0xy~en Canac itnnce 
Power Fa ilure Detector 
Miss il e Auxiliaries 
CW Transmitter 
Weapons Control 

\Tarm up - All lo·ds except 
- All loqrl s except 

& Climb- All loarl.s except 
- All loc1d s ex r:P.pt 

Cruise Conb R.t - All 109. rl s. 

- Same As Sparrow II 
- Same As Snarrow II 
- 553 watts 1~8 vars 
- 825 wat ts 520 vars 
- 170 watts 105 vars 

Uewrons Control 
"lparons Control 
1,rear ons Control 
1-Je;:ir, ons Sontrol 

L;rnding - Low Voltnae rower sur,ply, Ox 1lP-en C.3. r,' & 
Power Failure Detector. 

Calcu lations f or Sparrow III A.C. load total - Graph !! 3. 

STA1tT &, \vArti. UP 

Watts Vars 
1 . 5 min. 15 rn in. 1 . 5 min. 15 min. 1;:; m1.n. 1::- min. 
21,427 24427 21 721 1588 1588 1142 

5974 5168 1. 971, 7628 7028 6765 
5875 5108 4902 2408 230L, 2284 
~ 

~
8 ~ fte vised( 2. 2) 1626 1626 1626 

19154 17'; lb477 13250, 12546 11817 
41100 39550 18150 

TAXI 

23500 21500 21500 1014 101/i 1014 
6286 5701 5613 7864 7365 7155 
4866 l,866 4866 2278 2278 2278 
2878 2878 2878 Revised(2.2 ) 1626 1626 1626 

·37510 ,6947 ~ 12782 12283 12273 
196 50 18900 18800 



TAKE OFF & CLIMB Vars ~ 
! min. 5 min. 10 min. l . 

2 min. ~ .min; 3Q'-'<!1Jj,.n. 
Sht.l 21500 21500 ?1500 1014 1014 1014 

. 3ht.2 9987 9129 q7711- Re vis wi (2.l) 11228 10718 10135 
Sht,3 llRll 11811 11811 -1097 -1097 -1097 
3ht.4 rlffl8 2878 2878 1tP. •Ji SP.d ( 2 0 2) 1626 1626 1626 

4 7 1i-7SlR ~6961 12771 12fil; llb78 
V.A. 49800 49050 48400 

G1(U I3E 

l • 5 Min. 10 min. l . 5 min. 10 min. 1;:; min. ,,. min. 
Sht.l 6790 67 90 6790 1014 1014 1014 
Sht. 2 7634 n21 7194 Revised(2.l) 9H8 8871 8815 
Sht.1 11811 ll8ll 11811 -1097 -1097 -1097 
Sh t,4 2878 

~
BP 

~
8 8 H~vised (2.2) 1626 1626 1626 

29111 02 . 7 10691 10414. 10158 
V.A. 11000 10600 10500 

CRUISE CUiill AT 

Watts Vars. 
,1 min. 5 min. 30 min. r~ min. 5 min. 30 min. 

Sht.l 6790 6790 6790 1014 1014 1014 
Sht.2 7524 7208 7029 Hevised(2.l) 89$$ 8821 8575 
Sht,3 ll8ll ll8ll ll811 -1097 -1097 -1097 
Sht,4 --1.QJ& ~ ~ Rcvised(2,2) 3lli ~

l llli 
• V.A. 

29173 57 7 . 10 3 104 9 10223 
.11000 30700 30450 

LANiHNG 

,! min. 2 min. 5 min. ,! min. 2 min. 5 min, 
Sht,l 21500 21500 21500 lOll. 1014 1014 
Sht.2 7636 M26 6654 9114 8474 8345 
Sht,3 /+866 4866 4866 22?8 2278 2278 
Sht.4 _llQ.Q ~ Wooo H(wised (2,2) 

1,Il~ 
-1.51l -25.1 

37502 3 9 5 125211- 12395 
V.A . 39800 38800 38600 

• 
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