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OPERATIUNS ANALYSIS TECHNICAL MEMORANDUM NO. 5
SUBJECT: Teckniques for-Field Anaiysiz of Pighter Reticle Camera Fila

- Thie memorandun is intemded to provide msthods of anslysis
of ur reticle cmesrs £1lm suitable for uss by units ih the
’ The teﬂuniquu preoonted do not havs the accuracies ~
rqqnirod, or the breadih of spplication necessary for engineering,
ebggg.mvyj or prnvj_n‘ 'ground smmalwean, '1'_\39 types of snalysas
proaonted are:

a. Caiculation of Rangs and Angle 'bffe
be murmjnatim of Tracking Accu.racyo

Ce Eatiutim of Nnnber ot Hi , ¥ills, Probable Kills, and
Damages in Firing Pasaes. ’

The Calculations of Rixge sud Lpgle Off are presented in Part I.

The Determination of Tracking Accuragy is pregented in Part II.

‘ Estimation of Hits and XKills is presented in Part IIT.  Part
III has a security clusiﬁcntion of SBECRET and is bound aeparately.



'PART T

CALCULATIONS OF RANGE AND ARGLE OFF

-ede This pswrt iz devoted to the determination cf ranges and angles
. of?. {rom filn obtaired during camera firing passsas at aerial targets.
Ths techniques apply to either reticle camera installstions or GSAP
censre installations.

"2, It 1is sumed that the installsd ip- the fightsr was the
.standerd 16mm SAP camera, with al 3/8“ focal longth Jenz. For smalysis
of the film, any 15mm projector will suffice, 'mt z msgnification of
" 72473 should be speciﬁed. This magnification pwaoms the acrsen scals
of 1 inch = 10 mdls, "he ¥-2 zzweszor is cmt'lrﬁen%, siace the ‘scals
is akready established. With the W2 isseswor; Le proper ssele may Ls.
.obtained by adjusting the distance from tho projector to the screen until’
the projected frame dimsnsions are 30,1 inches x 21,3 inches., This
mhnca will be fourd to be about 100 inchn, or 8 feet A4 ipcliu.

. 3+ @e The following neuuromnta will: ba qah of £be projection
of the tasget on tho acmens e

o

(1) ‘rhe dis’tanee from w‘mg tip 'ta wié‘« (or trom tip

tenk ‘4o tip tazk i aircra ad), This

disbmce will be called . 3", *J B : '

(2) Tho.distance from left wing &p w6 the center of the
“teile. -.This distance will be ‘salled "1%, The precise
defini*ion ef what is meant Wy "the cont.er o1 the
tail" will be varied with speaific aircraft; it is
ibe center of the tai.md.pe on single engine jet
’ xignt.eng s the point of the Latlcone on conventional
‘aireraft; and the center of t.he tailplage osn aircrafy
;'uith boom-type empennage.

(3; The distance from the right wing ti to the center
“of the :tailo This will be cellod L :

b. For 'mald.n; measuremants on the screen it will: bl cbnvenient
. to uze a ruler merved-off in fiftieths of en irch. One £iftisth of
inch i3 spproximataly. tha acourady to which masurements can be taken
from the screen image. In addition, subasequent calculations raquire
t.hzt the peddings be expressed in decimsl form, rather-than 1in inches
ari fractiens. The conversion of readings in fiftisthy ‘of &1’ inch to
.deci-n forw is a simple process. The procedure is to #ultiply the
namber of fiftieths by two, and then point off two places. As an
exsiple, suppuse that o measursment is 39 fiftieths of an inch.. Two
tia&e 39 is 78. Polnting ggf two places givas .78 inches. - Similarly,

8 he reading had been 2 inch.s, the decimal tb"'m woald have been
“‘ 7 inches. -



. o .The taree points involved in the measuremente=-the wwo wing tips. .

. ané the center of the tail--form a triangle; or, in some special cases, all

. three lie oM a strgight line. This ract may be used as a rough check on the
. msuguremente. If the three pointe do not lie on & straight line, the smaliest .
two meazuremencz added togsther should be larger than the largest mensuremnt‘ ,
If the points 1is on a straight line, the sngllest two measuremer.ts’ added
“ogether shopld be exactly squal to the largest messurement. If these
conditions are not satisfled; a remeagurement is requirad.

Le a. The next step in calculation is to divide R by & snd to djvide
i ty 8. The ronults of these two divisions wiil be called, a3 usual,
napoctiw]y.. .

© . Dbe ‘ﬂw ratios, % and sp' ghould, in ge'xoraJ. be calcev. Lated to two
d&:lld places to avold large rounding-off errors in subsequert calculations.
_Foz .smaIl valuse of the ratioo (say, less than one), a third ¢ecimal place
; .cm ‘b8 uod, and ‘will improve the accuracy of the final resulie.

Co Thn ratios may be cuculateds of course; by ordinary hand lmg

"tv'.,.aim; hmur, this method is laborinmus when large numbers of ratios
are 1o b tekan.: A slide ru.le will get tne ratios much more easily’ for those
who are tuda.iar n’cn iiz use. « e

$o ‘a. In sddition to the qua.ntitiea alreacLy mentioned,; it wiIl be -
necessary to datarmine snother quentiiy called "g", This is dgng ¥ means

of Figuie 1.

b. Figwre 1 will be used twice-~once with R and §, and cnce with
L and 3. The result of using R end S will be called Qg3 the result when
us‘mngdStd.ubeoL v

, co To be spascific, 1netructions on the use of Fizure 1 wi"l be
;i.\mn for the deisrmination of qpe The steps to be taken, for either case,
. are as follow: ] : - '

(1) Locate the vertical line corresponding to the value
of 5 read from the screen by reading along the scale
at ths bettam of the »‘ﬂarto

(2) Locate the hori -oa;bt... line corresponding to the valne
of B resd from the screen by reading up the scale
“on the left hand si & of the chart..

(3) Locata the point on- t.he chart where the honzontal
anvi vex‘tica.l lines intersect. '

'(h) Read off q,. by referring to the values of the curved
lines on tf:m chart betwesn which the point of :
intersection faliz. This may be done with sufficient
accuracy by visual interpolation between the two  ’
adjoining lines. It should be noticed that if the - -

\w-
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point of intersection is in the lower right hand
corner of the chart, below the straight line slanting
upward diagona2lly from the lower left nand oif the
chart, the value of q; is negative, or minus; if the
point of intersection is in the upper left hand
portion of the chart atcve the straight line, ag will
be positive, or plus. '

d, The vzlue q will te obtzined by adding together the values
of ar and g;. If one or the other of these two values is negative, it
will, of coirse, be subsiracted. As a check on the work, it can be said
that in no case where the work has bLeen cerrectly carried out will both
)., be negative; and in every case where one of the two valueyv is
négativ Lihe other (positive) value will be numerizally larger sc that the
net result will always be positive or plus,

6. a. The first quantity to be calculated is "angle off." Angle-off
is defined as the angle between the center line of the fuselage of the target
an¢ the line from the attacking f{ighter to the target. Zero cdegrees angle~-
of f corresponds to an attack directly cn the tail of the target--the six
o'clock level posgition. It should be unaerstood that angle-ofi so defined is
ncither the azimuth (horizontal) angle or the elevation angle, but a

combination of both. 7That is, an attacking aircraft can be at 30° angle off

o N A Y e wd ~O ~7 =
by being at six o'clock either high or low; it can alss be at 309 angle off

by being level at seven o'clock or five o'clocke Fore commonly, an angle-off
will be composed of some deflection in both azimuth and elevation. In other
words, attacks are seldom exactly level or exactly at six o*clock,

be In order to determine angle-off, it is necessary to use the
angle-of{ chart appropriate to tne target alrcraft, that is, the aircraft
of which the pic.ure is taken. These angle=off charts are labeled under
the assumption that the attack 1s being made from the target's right side.
tince the aircraft is symmetrical. however, these same charts may be nsed
when the attack is made from the aircrafi's left side by interchanging the
values of § and 59 These values themselves will tell whether or not
reversal is necefsary., The smsller of the two cuantities will always be used
as the ordinate (read off tre scale con the left side ol the charti), and the
larger of the two quantities will always be uscd as the abscissa (read off
the scale along the bottem of the chart). If this methad is used, it will
never be necessary to distinguish between attacks made trom the right and
irom the leit sides, and the correct value of angie oif can be read directly
from the chart.

ce Erach angle off chart is 1n two parts: a large scale chari
for use when both the cquantities & amnd & are less than one, and a small
scale chart for use when one or bSth ofSthe values of R is greater
than one. 7here is nv difference in the use of either of thg lwo sections
of the charte The uivision into secticns was merely for convenience in
reproduction.

d. In using the chari, the horizontal line corresponding to
the smaller of the two walues of % and L is found by reading along the
scale on the left margin. The veFtic i%iine co rresgonding to the larger

=LY —-.v -
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2 the values 3 and & is found by reading 2iong the scale at ths bottem
. af thé chart, Vaine® which do not appear as linerc marked om the chart
uor ba found by interpolation in both instancess

‘~#. The intersection of the horizontal line and the vertical
~lime:7All B2 = podnt on the chart. When this pcint has been found the.
- angie off may be determined by cmpa; iscn with the two adjacent curved
Jim vhich rsiressnt 30 intervals in angis off. ™hs angls off mey Lo
"satimated tc the nearest degree by visual interpolaticn between. m Wv
~adjecent lizss. This vaine will ve recorded.

 "7e . 3¢ .The ffinel step in the com,utation is the determination of
‘the rmo This will require the angloeoff;, fannd in paragrsph & above,
- -and’ 9. ronnd in paragr..pn S above,

b. In the ravge graph for the app'rcprirbe targes aircraft, a
‘vortical line correspohding to angle-off will be located Nading llong
- the ‘scale st the bo'vm of the chart. -

¢ce The he:'* ontel line corresponding to g will be found i
reading dp the scals uc:-.g ths sids of the chart. Ths uss of hi
‘o the lafb kand side of the chart requires csution, since it i _
‘lnctrltl.ic. The principal difference beiwsen 1ogar1thl:l¢‘ oup.r and
m; graph pEper is that the difference in valuss uewn.n tas

- smocoee¥ive 1ines on the grapn is not constant. At the. top-of the gragh
the difference betwéan two snecessive lines is 50; at the bottom of the
. @raph the difference between two successive lines is .005. . Care mest be
- teleay both in locating the two lines between which the -given vdlue of q
1ies; and also in interpolating. betyreen those two lines.

d. ¥hen the corrsct horizontal and vortical lines heve bsen
" loceted their point of intsrsection is found. The: range in feet:is’
read off Yy mtarpalaﬁng between the two ad;;o..ning cmsd lioes as in
pmim p.'qms.

8 2. It will be convenient to have data sheets set up on which
%:dcbrd the readings and the intermediate steps of the range and
Wt computations. Figure 2 is a suggested form for a campucation

. sheat. This sheet bss space for eight rangs and angle-ofr camputations.
T is;s“- column, labelsd "Frame Identification,® mey be uesd to resord

5 _:-_l:!_ “"'ﬂ‘ﬁc’.’: aa ?ilntus nm aul-uvn '&- n\-hk‘r —i-swn-‘. nmberp p‘u-

__pumber, -er. diker apprairiate idan’cifying informatton, The belecs of
- - _c'o]n'a are for the film readings, the intermodiate comptitatious,
- and tbe final restlts.

b. Eximple I is worked out in the first block of Figure 2.
In this exampie il is assumed that the diagiwa appearing in the engle-
f graph for the F-86F is the image which is foand on the screen.

Rk

(1) The distance as measured from right ving tip to tail is
about 65 fiftiethe of an inche rinltiplying 65 Wy .two;
and pointing off two places; we enter 1.30 opposite R
in ‘thé coinmm headed ¥film readinga."
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(2)

)

)

(6)

€7

‘T §h- vawd aaTiarns e Ala

smwg we measure L, from the left wing tip %o ths

tall, a9 28 fiftieths of =an inch; and S, the d;.atmee
“‘t%;a‘v‘n the twoiwing tips, as 61 u.ftietba of an inch.
Accordingly we enter L on the sheet as .56, snd S a8
1.22.

—_tl s -
- AW Y WAShWAMIAL WadA WKLD oot uvu Eébi ’.

worl a8t hea
we anter the ratios S and &, B 4 1 30 divided by 1.22,
or vloO?o é’ im 356 T.Ld‘dab’ s ﬁr oh60

The next Btep is to s.gnputo Qo Using Figore 1; we find
the line corresponding to 1.30 (R) by reading along the
scsle at ithe left hand side of the chart. We fiad the

. varticel line corresponding to 1.22 (S) by reading aleng

the scals at the bottom of the chart. The point of
intersqcticn of these two lines lios between the curved
ne8 lebeled q = 1 end q * 1.5, ly visual estimation

we mwrpolato qp to bte 1,32, and enter the resnlt on
the dnr‘w sheat

T WY

To f:md 22 the seme vertiéal'lina-.corm'apouding to
8= 1,228 bp used,; tnt along the scale at the left
of the chart we will locate the horisontal line

. correspending to 56 (L). The intersection of these

twe lines lies betweah the stralght line for q = 0 and

“ 4he on&:zgﬂ 1ins for q * .5. By interpolation we estimate
. q.E ' °° o ) . . .' ) )

Adding Gp to a. (remembering tha.t,qi, was negative) s We
obtein q = 1,28, o

3 is amaller than g 8o the mgls-orf graph w11l be used
@5 lavoldd. Um the angie~ofi graph it will found that

the section the right hand side of the page musi be

‘'used Because # is greater than 1. Tke horizontal line

corresponding to ¥ ® 46 is found by reading siong the
graph at the left"of the right han aec‘bion of the chart.

"The verticsl line cecresponding to w '.07 is loceted

" . by reading the scals alang the :.cttg- of the chartd,

(8)

interpolating between ils lines corresponding to 1.05
and 1,10, The point of intersection of these two lines
will be found to 1lie between the curwved lines liabelsd
63¢ ana 66°;, a 1ittlz clcsar to the 63° line, 43 a
consequence we writs on the working shoot 6i° under

~ "angle-off."

Prccuding to the ranga graph for the F-86T we find
q = 1.26 by reading along she logarithmic =zcazle at
the left hand side of the graph. Linss ars labeled 1

and 2, and the intermediate line wmlabeled between



thes cormapondl 190 1.5, . Conspquently the horizontal
1lins correrpoading to'q * 1.26 lies about uid\my
butween the ‘line lsteled ). smd the unlabelsd line
above it; slightly closer to the latter. 'me vertizal
iine corresponding to = angle off of 6% s found by
reacung 2long b2 scale at the boitom of tho graph.
‘The intsrsection of these t%d linez will be found to
}y bestuben the curved lines lapeied 1500 feet and

. 1800 feet, a little closer to the leiter. 25 a
onuqanm, wo enter under “range" 1700 feat.

’ arum_el 3 ma J applying to an F-fiG and & 3-50 respact‘i*oly,
are ruemd the ‘second and third blocka. of Figure 2. The fiim resdings”

nim £ar these exsrplas sre imaginary; and are used only for illustration.
Pol..owhz tirough these computetions will giw additione)l practice in
cm@rau‘a £ rsmgo and angle-off.
9 Ra.mm And Apgh-ofr graphs are nttacmd as follow:
e :'-oor =ipp“"~-ble a..uso to other, med.lo c' sha £-86)

' F-BhG (Applicublo ;};o m otier straight-yiag_.mpdale of the
2,

¢ B-50 (Applicable sleo ta B-29)

. _.d_c . Meteci .

f. Canberra



THe 1=TaREINATION OF TLACUING ACCURACY

le 8. This pari deais wiih the estimatiorn of tracking accuracy from
reticle camera film. It is not possible to determine tracking accuracy from film
cbhbtained ‘nw an ordinary (GSAP comera incstallation.

SRembd aliTe y Mwsie

be [t is supposed that range asnd angle=off have been calculated for
geveral points in a burst by the methods of :art I.

9 - Brierd
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Te first step in obtaining these fi [ 1m reaaings is to separate the frames of
film into the groups which constitute a "burgt,” A burst starts with the first
frame in whicn the over i1un marker in the upper left hand cormer of the film
does not appear, and stops with the last frame berore the over run marker

appears.

~e
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b. (1) The next step is to count the total number of frames in
the burst. ‘this will be called Y.

(2} The next step is to count the total number of framec in
which the center of the pip is on the target, It will
bear repeating that the center of the pip must be on the
target, rather than the edge of the pipe At short ranges
this distinction will make little diftference; for the
gcreen image of the target will be large compared to the
size of the pip, and usually when the center of the pip is
on the target the entire pip will also be on the target.
£t long ranges, howcver, the pip may be approximately
the same size as the image of the target and appreciable
differences may be introduced, At long range it may be
also necessary to estimaile whetner the center of the pip
is on the target since the image of the pip on the screen
may obliterate part of the imagze of the targets The
number of the frames in which the center of the pip is on
the target will be called n.

3¢ Be The firsi step in computation will be to divide n by N. This
ratio will be called p, the percentage c¢f frames with center of pip on the
targe t.

b. Tthe next step is to determine the average range and average
angle-off of the burst. 7t is not extremely important how this average is
obtained. If a mumber of range and angle~off determinations have bean made
guring the burst, an observation near the widdle of the burst may be used
as the average. If the range and angle-off at the opening of the burst and
at the closing of the burst{ have been computed, the ordinary arithmetie
average of the opening and closing ranges, and opening and closing angles-off,
will be adequate,

Le <“he area presenied by any aircraft varies with the type of aircrafi,
and also with the angle=-off from which it is vievedes In addition; the tracking

1n



problem precented to the pilot is an angular problem=-that is, his presentation
is in mils, rather than in feet. It ic therefore irportant to find cut the
"angular area" presented to the pilot by the target aircraft. The conversion
from area of target in sguare feet tc arez in sngle measure invol.es the range.
fngular ‘rea Tables are presented for zach target aircraft, [n these Angular
‘rea Tables the average range is located by rszading down in the left hand
column, lhe average angle off is located by reaaing across the top. TFor

mos Y puiposes Ll earest value 1o tne average range and sverage angle ofi will
be adequate., For greater accursacies, it is rossible Lo interpolate in the
fngular frea ‘lables,

Se 2as Tracking error is cetermined by use of Figure 3., The quantities
nocessary [or Lhe use of Figure 3 are p {found in parsgraph 3z above), and the
angular area of the aircraft, (found in paragraph L above), ‘ihe result read
from Figure 3 will be the tracking arearacy in mils, The definition of this
tracking accuracy is the one usually used, and is more precisely defined as
ihe etandard deviation of the bivariats normal density distribution ol trackir~
errorse [t ie beyond the scope of this memnrandum to go intc vetail sbout
the technical definition, but it may be stated that in most cases approximately
LOF of the time the center of the pip will be within one standsrd deviation
of the center of the target,

be I[n the use of Figure 3, the angular area is rezo in the scale
along the latt hand side of the chart, and the corresponding horizontval line
determined, 7his scale is "logarithmic", and is used like ithe similar scale
on the nange CGraphs, described in vart I. p; the percentage oi frames with
center of pip on the target, i3 read in the scale along the bottom of the
chart, The vertical line corresponding to the vbserved value of p, and the
horizontal line corresponding to the observed value of the angular area,
intersect in a nointe This point will be used, as in the other graphs, for
the reacing of tracking accuracy from the curved lines of the chart,

€o ‘Lxample:

a2, Suppose the following situation:

Target aircraft - F=B6F
Opening Kkange = 2600 feet
Closing runge - 2200 feet
Coening Angle-0ff " 19°
Closing Angle=Off - 12°
Number of Frames in [urst = 63

Number of Frames with Center of rip on Target = 17

1]
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be

n .
-

L as the angular
de
tracking accuracy

7e Attached
airvcraft as were

zverage angle off

average range

From the angular Area iable for thz !
angle=oft of 15°, and an average range of

areas,

as 4 mils,

at the
1isted

>IN, 1]

L

13

19° + 11°

B

2000 ~ 2200
2

Lo N oY U I

LUWRE

- A

feewn,

~
L8

15

21,00 feet,

using the average
obtain (by interpolation)

By use of Flgure 3, wiih p * .27, and angular area = LL, we estimate

nd of this part are Anzular Area Tables for the same
n “art I, paragraph 9,

APEQIin 4F3, Fla, 15 Jun 53



ANGULAK AREA TABLE

F-86F

Average AngIe-Off

a%;gg: 0° 15° | 3° | ws° ] l 5° E ©90°
250 2012 aEA LR Ime2 F11,920 i 13\,1_5&0‘?L 5,140
500 728 896 | 1372 fooks | 2980 | 3Leo 3860
1000 182 2zh 33 | 512 L5 855 965
2000 16 56 86 |28 | 186 1 2uy 21
3000 20 25 38 | 57 83 95 b 107
1000 1 11 21§ 32 b7 53 t 60 J
5000 7 9 ] Wi 20 30 3k T 39
6000 5 6 | 0! u 21 2l 27
7 b 5 71 0 18 17 20
8000 3 3 B 5 8 12 13 15
000 2 3 r | 6 5 11 12




ANGULAR AKEA TABLE

F-l0

Avarage

Average Angle-Off

Range 0° 150 30° LS° €0° 75° '900
(Feeot)

250. y 2368 | 2yuh | LSe jy 6928 § SLLO §33,06uL § 15,230

500 592 736 [11L8 | 1732 | 2360 f 2916 3300
1000 148 184 | 287 1 L33 590 1729 825
2000 37 46 72 | 108 148 182 206
3000 16 20 32 L8 66 82 92
4000 9 12 18 27 3 L6 52
5000 é 7 1 17 24 29 33
6000 N 5 8 12 16 20 23
7000 3 L 6 ] 12 L 17
8000 2| 3 W) 7 5| 1 13

- 9000 2 2 L 5 7 o 10




ANGULAR ARnA TAEBLE

B-50

Average hverage Angle—0TT
(Fon), 0% 1 15° | 20° Jus® |eo® 75° 90°
250 22,512 |2L,928 _31,776 k1,152] 50,736 | 58,1LL | 61,616
500 5626 | 6232 | 79uk [ 10,285| 22,68L 134,536 1 15,L0l
1000 07 § 1558 | 1$86 § 2572 7 5371 “’3=-. 3851
2000 352 390 | L9t L3 793 909 963
3000 156 173 | 221 286 352 LoL L28
4000 88 97 12k 363 158 227 240
5000 56 62 19 103 126 L5 154
€000 39 L3 s 72 88 | 101 107
g 000§ 29 32 [ 52 | 65 Ti 79
!‘eeco zz | & ] 2| %1 b &
i' 9000 17 15 il 33 39 us L7




ANGY I.';AR ARER T

[ 321404

Matoor
i Ararsge io-Off

Average e o o o |- ©
Range ) 15 30 s é0° 75° 20
(feet) . : .

250 512 | 3168 g0ziy & 7632  ]10,L6Y | 12,928  ik,592

500 628 792 1256 :.2908 | 2616 3232 3648
2000 17 1398 | 31 | lr7.| sk | 6o 912
2000 3% 56 19 | ns | 18k | 202 | 228
3000 17 |- 22 3% 53 73 90 101
Looo 10 12 20 30 Ll 51 S7
$000 6 8 13 19 26 32 36
6000 b 6 9 13 18 22 25 .
7000 3 b § ‘1 10 13 16 19
8000 2 3 5 7 10 13 i -
9000 2 2 b é 8 10 11




ANGULAR AREA TABIS

vaﬂf oy ]
ﬁ _ Average Angle-Uis
Ayerags . - .
Rangs 0o° | 15° 30° 15° | 60®
(foot)
250 1888 2272 | 336 | o1z | 6512
500 b2 | 568 8iiky 1228 | 1628
S . :
¥ 1000 18 | W2 21 307 | Lov
2000 30 % 83 17 102
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ANGULAR AREA TAELE

_._C_anberra

Average Angle=Off _

Average _l

le)

)

o)

Range o® 15 30 LS 60° 75 90
(feet)
250 I 5120 6384 | 9984 |15,072 | 20,62L | 25,536 | 28,960
500 L 1280 1596 2496 3768 5156 6384 7240
1000 ! 320 399 621 ol2 1289 1596 1810
2000 l 80 200 156 236 322 399 453
3000 I 36 ik 6 | 105 143 177 201
L0900 { 20 25 35 59 81. 100 113
5000 13 16 25 38 52 6L 72
6000 9 1 17 26 36 L 50
7000 7 A 13 19 26 33 37
8000 5 6 10 1is 20 25 28
9000 L L 5 8 12 16 20 22




ANGULAR AREA TABIE
B-478

Averge Average Ancla~Cff
Range 09 i5° 30° Ls% 60° 75° 907
{(Poot) _

250 8336 11,8284 21,760 35,856 51,328 65,152  Th,992
560 208k 2954 cL40 8964 12,832 16,258 18,7U8
1000 521 739 1360 221 3208 LoT2 L6387

2000 130 185 3u0 560 802 1018 1172
3000 58 82 151 2k9 356 ks2 521
L4000 33 u6é 85 4o 201 25% 293
5000 a 30 Sk 90 128 163 187
6000 i 2 8 é2 89 13 130
7000 n 15 28 46 65 33 96
80ac 8 iz 21 35 0 64 73
9000 6 9 17 28 39 so 58
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