
UNCLASSIFIED 
 

AD NUMBER: 

CLASSIFICATION CHANGES 

TO: 

FROM: 

LIMITATION CHANGES 

TO: 

FROM: 

AUTHORITY 

 

 
THIS PAGE IS UNCLASSIFIED 

AD0309098

Unclassified
Confidential

Approved for public release; distribution is unlimited.

Distribution authorized to U.S. Government Agencies only;
Administrative/Operational Use; 1 Jun 1959. Other requests shall be 
referred to Aberdeen Proving Ground, Aberdeen Proving Ground, MD 
21005.

C to U per DoDD 5200.1 dtd 25 Nov 1979; ST-A per APG, D/A ltr dtd 25 Nov 
1979.



THIS HFOUT HAS MSN OfLiHITED 

AMO CLIAMO m MyOLIC MLfAH
iRiCTivc S200.20 ANDUMMM

MO MIOnUCTItM AM iMMMO UMOM
« Tl MM AM ilOCtOMM

DisTtMirTiMi mimm a

i
MiflMP Wi UMilliTit

,'TY-/fya\ I





Arlington \i mrginia 

: . ; V tC,‘^r,?^^EH™ALATlD . . , ,,. ,. . .Sk.CT’ON *T K A nErTHTTELY RbLAl l-l> 
.<; .. : „ ., . , t/avi -LSMM-Y THEREBY INCURS 
. . . , .,tR A-O THE EACT THAT THE 

i ..v . ,: , -.UD «ts ANY a AY SUPPLIED THE 
C -(• TO Ul REGARDED BY 

... MA..S. P Ü ,a :s. fH- KOCDERORANYOTHLN 
Hl>’ hKKT- r,h 1MÍ42S3ION TO MANUFACTURE, 

♦ AY BE RELATED THERE TO 





CONFIDENTIAL DOCUMENT CONSISTS OF/.PAGES . 
CO?Y Jí\ . OF. : V. COPIES . 

GJuJl Pna&fj £esu¿¿c&í 
' RFfFFí^Tf rnPY 

Report No. DPS/TR5-5047/] 

ELECTRONIC CONTROL AND GUIDANCE DIVISION 

REPORT ON 

TESTS OF GUN DATA COMPUTER, T29E2 (U) 

First Report On Ordnance Project No. TR5-5047 

(D A. Project No. 514-03-001) 

E. P CASSIDY 

JUNE 1959 

ALendeen ßfuudna Qnxuutd 

-===-E MaUfland 

CONFIDENTIAL 



CONFIDENTIAL 

U. S. AIMY ORDNANCE 
DEVELOPMENT AND PROOF SERVICES 

ABERDEEN PROVING GROUND 
MARYLAND 

AUTHORITY: ORDTR letter File EPCassidy/tsp/4Û135 
00/76 8495 

PRIORITY: 1C 

'TESTS OF GUN DATA COMPUTER, T29E2 (u) 

First Report on Project No. TR5-504? 

Dates of Test: July I957 to October I957 

ABSTRACT (0) 

y 

to accuracy, ruggedness, environmental, mechanical, electrical, 
reliability, and maintainability tests to determine if it would 
satisfy engineering requirements. The gun data computer satisfied 
all engineering requirements except those pertaining to extreme- 
temperature tests. The Gun Data Compute - Serial Nwnbey--^-J 
is satisfactory for ’’user*'1’ tests at normal temperature. It is 
recommended that the gun data computer be modified aa detail-led in— 
tha Utody .of .•ibia repeyt before being considered for complete "user" 
tests. „ 
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i. (ü) ijrrRGDucnas 

Th« Our C«pater 1V9*2, 1» a «odifled reralon of the Can Data 
Compiler T29K1. Both computer* perfora the mu» fW-tlou« as the Gun 
^>ata Computer, 729, Aich they «upereede, by detemining value* of deflo. 
tluc, quadrant eleva’.Ion, and fuze tlae for the 105-*b howitzer*, H2 nad 
N2A1. The Gun Data Coaputer, T29Ë2, differ* from the T¿9 and T29K1 in that 
it say also be adapted for u*e with the 155--1 howitzer, NIAL, by «an* of 
four interchangeable unit*. The operator perfora* the function* of and 
replace* the horizoctal control operator, *.a,tlcal control opeiator, and 
'oaputer, deecribed in FM6-4tO, dated January 1951. In addition to the 
elialnation of ths foregoing personnel, the computer maxes the artillery 
iir® center »ore efficient by reducing computation errors arising 
‘1 ^ ®tre8s Âûd fatigue of personnel, and by permitting the use of less 
highly trained personnel than could previously he used in fire direction 
centers. 

2. (U) DESCRIPTION OF MATERIEL 

The „un Data Computer, T29E2, is a transportable, electromechanical 
instrument capable of computing fire control data for the IG^-nm howitzers 
M2 and M2A1, and a 155-nm howitzer, N^A2. The computer is part of a fire 
direction system consisting of a power generator, power conversion unit, 
one, two, three or six computers, one gunnery officer's console, and a 
plotting board. For a more detailed description of Gun Data Computer, 
T29E2, see Reference 1. * 

3* (C) DETAILS OF TEST 

3-1 Procedure 

3-1-1 Accuracy Tests. The problems used to check the computer 
accuracy are listed in Appendix A. 

Three types of problems were used for ooth the 105-mm and 155-imn 
trajectories. The first tw groups, geometry and ballistic problems, were 
used to check the performance of the computer in computing the effects of 
nonstandard meteorological and ballistic conditions. All ballistic and 
meteorological inputs, except the one involved in the particular test 
problem, were kept to standard conditions during the test. The third g-^oup 
miscellaneous problems, includes both high and low angle computations in 
which the effects.of nonstandard meteorological and ballistic effects are 
cumulative. ' 
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3.I.2 Ruaseioes» TfcgtB. The computer, powr coov«rilor 'Jiiît, nki 
• alllstlc chAncecrver unit# wrnp 90 un tel s^urely to Ux bed ©f a tru:k a.1»*. 
tr%n#iA-rted over a 10-a; le gravel courae . Typical prob Lea# ^ eolved 
before and after the road teste and the re#uita c »pared with eetabllahel 
standards. 

3.I.3 Mechanical Testa. Tests were conducted to determine if the lnj*»t 
controls would be daaaged should their Halts be Inadvertently exceeded. 
Through the perfomance of all tests, frequent visual inspections for 
raecharical failures were made. 

3.I.4 Electrical Tests. The computer was inspected for ¿hoe* hatards 
as well as for overload protection devices. 

3.I.5 Environmental and Storage Tests 

3.I.5.I High-Temperature Tests. The computer was placed In a teat chamber 
and the temperature raised to /125^- The computer required approximately 
two hours to reach a stable temperature of /107°F in the /125°^ acbient 
temperature. The exact time could not be determined because of a generator 
shutdown for refueling. Operational tests were performed on the computer at 
/I670F. The air temperature was then raised to /l60°F and the computer was 
stored at this temperature for a period of four hours with the full impact of 
solar radiation of an intensicy of 36O Btu/sq ft/hr. 

3.I.5.2 Low-Temperature Tests. The computer was placed in a test chamber 
and the temperature lowered to -40°F. After an exposure of 72 hours without 
the benefit of solar radiation, the computer was energized and allowed to warm 
up for a period of 30 minutes. A test problem was then inserted at 10-minute 
intervals and all computer outputs recorded for each stage. 

At the conclusion of the above test the air temperature was lowered 
to -80°F for an exposure time of 72 hours. The computer was then allowed to 
return to room temperature and was checked for malfunctioning and physical 
damage . 

3.I.6 Reliability and Maintainability. Throughout the performance of all 
tests, a log was kept of computer operation. All failures, replacement of 
parts, and data pertinent to reliability and maintainability were recorded. 

3*2 Results 

4 
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JL _r 8 ' L 

#»■ 

MU 

. jar ’ ry | 
j r ^ ¥ ; l** 
ApprndIs 4. 
«Iaa liV. ^ 

T*-* • *'..« *..*r• *■ ía.ö* 
tX*«* usji; Dr La C<Aj.i-.L#r ? '•é-.f, 

Tím •vtíai.j* trrwr la mt'.mxu ■ 
: «nr *¿*»L«Íy u.r** a..« f^ 

a »jr •oitiftf tú* 
SvrtoJL SÆt*mr i, %j 

wo* «j^prcA'mtrljr %\ 
1*! at tm^ci 

• 1*4^ Sä * ¿ ^ L • C úí • 1 
("»•I. ^ f-r u*».iú^**ji Tív^-Xf^Tr , o 
1»35 mi;« ¥lth «U rol.BAtríy Cj pr 
• í»* IflcoU «i*. For Uvr X5*--«* 
proOire* to** »/«*: v^«* error wt.* O.t 

rm^p orror lo qualrocf «lovotiOB 
trmjictary bolllatic protUa* wo« 

*• '"•t f ãr.avrr* :e : aa* vltbln 
ao*a^, oorml-ira>»ctory baUlatic 
^il vi u. myyr xlaotvly ;«*r cent 

fu», ^—r, 0-1^ > - le ir; aliona. ", .„-a*. .rr r ror U, 
I05-aa hlgíi-a^íla, oonaal-tra^ctory baillt»-.- problaai» wa* 1.79 aíU vltD 

ríír^lÂteiJr-I:1 Cenl °f Ve belfuí vitiUo specif ico vi ^a. Kor 
Uie l^-ac hlgt-oo«ie, nos-aol-trojectory bolllatlc oreó lias the avei^r 
error wms X.21 mils with approxlmiely ö<* per cent of the answers being viU 
in apeclficatioos. DatalXed results are contained In Appendix B. 

3-^-1-3 Mlacelianeoua Probletna. 
puts an*! the correct test directive 
Appendix B. 

TTse difference between the ccap ter out 
answers to the problems are listed in 

J'f*2 ^ answers to a tost problem inserted into th 
piiter before and after 10 miles of road testing on the Munson gravel 

course are contained In Appendix B. None of the changes In answers exceeds 
the maximum permissible errors. 

3-2.3 Environmental and Storage Tests 

3-2-3.1 High-Temperature Tests. The computer required approximately 
two hours to reach a stable temperature of /l67°F in a /l25°F ambient 
temperature. The exact time could not be determined because of a generator 
snutaown for refueling* 

«+ k-h j ^ ®rrors in problem answers, after the computer had 
lized for 2 hours in a /125OF ambient temperature, are listed in Appendix 

B. All seven range errors were greater than 10 meters; four out of seven 
greater than 1 ^1; three out of seven fuze errors were 

g r an 1/10 second; all seven Q.E. answers were greater than 1 mil. 
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After L&e catrp^ter storvl for % bt'+rt mt • »Ua^T mc 1er.* 
tecpcrature vlth the full Ljqpact of aolar radiation -- •** *. .Utoaltj of 
^fO Btu/aq ft/hr and than brought bar» to roon trn^a., wo 4eficieuc: 
were noted: 

a. The paint on tbe iront of the 10^-nc fute «a: t bad blit ten- 
in the lotenae heat. 

b. Ihe rear portion of the WPifht-of-pro «* t: le pctent i<ar ter 
had bee car open-clreulted. 

3-2.3* 2 Lov-iy ape rature Tacata. The vcaputer required approtinatelgr three 
nours to reach a stable temperature of /20°? in ?n ant lent teaperature of 
-*0°F. This temperature reading was obtained fron a U'-nocouple teaperature 
measuring device placed Just inside ti*e rear panel ol ü c nr pu te r behind the 
amplifier bank. The exact time of reaching this stabillrlng teaperature could 
not be determined because of a 5-œinute generator shutdown for refueling. 

The errors in the test problem aarwers, after the computer was 
allowed to warm up for 3 hours and 20 minutes in a -kO°F ambient temperature, 
are listed in Appendix B. Six out of seven range answers were greater than 
10 meters; four out of seven azimuth answers were greater than 1 all; two 
out of seven fuze errors were greater than 1/10 second; three out of seven 
Q.E. errors were greater than 1 mil. 

After the computer had been stored at -73°*’ for a period of 72 
hours and brought back to room temperature, it was found that the plastic 
sheathing on the cable ccnnecting the meterological panel to the main frame 
had become brittle and cracked in the extreme euld. 

3*2.4 Mechanical Tests. Tests were made to exceed the operating limits of 
the input controls to determine if the controls would be damaged should the 
limits be inadvertently exceeded. The results of this test failed to show any 
daraage to the controls. 

3-2.5 Electrical Tests. All power and lighting circuits were found to be 
properly fused. 

3-2.6 Reliability and Maintainability. The following failures were noted 
during the course of the tests: 

a. An open wire developed on the 105-mm quadrant elevation unit. 

b. The paint on the front of the 105-mm fuze unit had blistered 
in the intense heat of the high-temperature test. 

c. The rear portion of the weight-of-projectile potentiometer had 
become open-circuited during the high-temperature test. 
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(C) (xacwucm 

Gun Ikitâ Cua^»it4?r, El*» Gcriul Ilui 
rvqulrrante except t .oce ¡k’rlalnltt^ to < 

Gun D&ta Cuo^tcr» TS*/EC Is sntlsfn« 
tcKi^*mtuivc. 

r 1, aatisfi«4 tkX\ <>n^ine«rlQ¿ 
nrm--t,-t»prratssts. 

ty r<»r ¿Ufr u*sls at no mal 

. (c) RtaM-tEiiATioefc; 

Ht ale; s ßliould be installed on ail Gun Dntn Cuaputers, TSyE?, Intended 
fur extienr cold «.‘allier opcraliun. 

■Ric exislintí W-*icht-of-projectlie lotentioc** ter aliould be replaced by 
ore witich is nx-^re reliable and unaffected by larce temperature dances. 

A more flexible type cheatliin/’ siiould be used to replace tlv* present 
plastic sheathing on tlie cable fnxn the net jiinel. 

Idftlits on the fuze unit indicator should be placed in a more enslly 
accessible position. 

All servos containing limit stops should be equipped with slip clutches 

SUBMITTED: 

»1 <?ïacox f'yt Sj0 ii'l." f ,, — 
0 E. P. CASSIDY^ 

SP3» Ord Corps 
Test Director 

REVIEWED: 

C ^ ^ / ( V' ' " ■ 
T. E. BURKE C 
Chief, Research ano. Engineering 
Projects Branch 

SAUL TARAGIN (, 
Cliief, Electronic Control and 
Guidance Division 

> 

APPROVED : 

Ut 

1_I 
-¡C'-*- r 

( 

H. A. NOBLE 
> ''Assistant Deputy Director 

for Engineering Testing 
Development an^ Proof Services 

? 
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» I l*. tm uve JUâvmr/}4/% 
MA« OC*>A»TM«)«T 

ce o» ?**e CM4IP df OÄtmAt^cg 

9* ^4» Ü (C,, 

MAY 23 357 

S tef. l>irecti>r* » Ai« úaIa CcejAjt^r, ^ ^ (U) 

70: Cccs^anüing Ge^ral 
Xbenlt^n Prov ng Ground 
.’’ArylAxvl 

VTTN: ORDtîR-AA-IV.re 

1. 11116 fAjrtai/ia to OrdnAnce Project TO 5-*5Ck*7 Priority IC. 

2* To determire whether Gun Data Conputer, T29E2 ie 
suitable for subcu asi or to the U. 3. Kray Artillery Board as an itera 
proposed for standardization. 

3« Materiel Required: 

a. Gun Data Computer, T29E2 

b. Power Conversion Unit 

c. Dummy Gunnery Officers Console 

d. Set of Cabling 

e. 3 kw 3 ph 400 cycle ilngine Generator. 

Items a through d with necessary spare parts will be furnished by Frankford 
Arsenal. Item e is available at your proving ground. 

4» Technical Characteristics: Gun Data Computer, T29E2 has been 
developed to furnish output data for conducting firing missions with the 
105mm Howitzer M2A2, FT Í05~H^4 and the 155mni Howitzer MLA2, FT 155-(^-2. 
One set each of the following interchangeable units are furnished for each 
vre apon: 

• t *%mr~ ■’.jam . • 

ICTORY 

BUY 
UNI T a o 
STATE« 

... WAR 
{hVuo™s 
U|, Asixmpi 

a. Range Unit 

b. Fuze Unit 

A --1 
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'. T„ , i. i MflV.J1957 
ï* t jcct : icsi Dir ctivii - #tji co * utcr, 12 *¿*¿ vw/ 

c. î^>n Control u»J Clur >• Switch Units* 

d. f».ssle /eiocity Unit 

«. gua ira;it ^Kvatlon Unit. 

, status: The iteuj lasted in j^ira Taph 3 above are expected to be 

read;- for üitM<ent to .our jroving -round approximately 1 June 1^57* 

6. Test H-oC> - . n-«-: 

a. Service Contract: In the event of a niajor malfunction due to 

tests bCiJ.y ¡«Tfon.iccf, Frankford Arsenal is to be notified immediately. 
Major repairs will be made by {ersonnel of the contractor, Belock Instrument 

Cocspany. Your proving ground .3 authorized to make minor repairs as may be 
necessary. 

b. Reference Materiel: 

(1) 
Ordnance to your 

(2) 
shipment). 

Test Directive - Gun Data Computer T29Ü1» Chief of 

proving '-round, dated 3 November 1954, file 00/4C-23715« 

Notes on Dev. Type Mat. Gun Data Computer T29&2 (with 

(3) Appendix A, in 4 parts (inclosed). 

(4) Appendix B, in 4 parts (inclosed). 

c. Engineering: The data listed in references 6b(3) & (4) above 

were used by the contractor in conducting acceptance tests. I These data 
should be checked by your proving ground prior to their use in engineering 

test problems.) Test problems should include intermediate data as well as the 

data shown in the inclosed appendices. 

d. Accuracy: 

(l) The accuracy tests are divided ir to four parts. 

(a) Geometry Tests: These tests check the Computer accuracy 

in s living the Azimuth and Range for the three conditions of the Target Grid 
System for Field Artillery. In addition, the replot portion of the Computer 

is fully checked. 

A-2 
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MAr 23 857 

ORDTH 
Subject; Test Directive - Cun Compute. T2 -2 {' ) 

(b) Ballistic Tests: The? testa checW C<v*p ter accuracy 
in solving for ^Xiad 'ai t iHcvatior j^der both ior-oi ai»<l abnormal corvlltiona 
of roeteorolocy, murzle velocity and projectile wri^nt, for tar eta t«th 
above ana below the level of th<* wuajor.. 

(c) Combined Tests: These tests codbine the problœa of 
a and b above and check the computer accuracy for a »real» problem with 
extreme abnormalities including tut effects of Jump, drift and cj 23 ''ina. 
Pr obi eins aite included for both hi^jh and low angle fire* 

(d) Other Accuracy Tes*s: Tiñese testa eî4«v.k the C'vu. 
puter accuracy for the following items 

1 Percentage Range Correction 

2 Percentage Fuze Correction 

3 Range Spread 

4 Fuze 

5 Fuze-type Spots. 

Note: When testing the Computer for accuracy, all inputs must be checked 
for proper settings. Unless othervdse specified, these are the settings for 
standard conditions using center range and P.D. fuze. Geometric and 
velocity settings are zero unless otherwise specified. Tne operator ahou-d 
check to insure that the proper Main Control Unit, Fuze Unit, Q.E. Unit and 
Muzzle Velocity Unit are being used to conform to the ballistics of the 
weapon being tested. 

(2) The Geometry Test Problems of Appendix A, Part 1, shall be 
inserted with the Computer set for standard ballistic and meteorological 
conditions. The Q.E. and Fuze units are disengaged. The 
of the Compute Switch is to be used to obtain Range and Azimuth. Upon 
completion of each problem, the Easting, Northing and Height Replot data is 

obtained. 

(3) The Normal Trajectory Test Problems of Appendix A, Part 2, 
for the IO5™ Howitzer are inserted with the Computer, set for »Jandard 
ballistic and neteorological conditions. The range may be inserted using 
either the Observer Distance or Northing inputs. The ^ fr 
the range output dial. The height is inserted via the Height unit. 
The "Survey" position of the Compute Switch is required. The Qua an 
SevaÏÏTÏeadïïgs will be recorded. Upon completion of these problems, the 

/-3 
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Part 2 for th^ iow uZÍTTíí Í ttaJocioiv Probl«^ of X^mdlx I« 
• ; *• -W'- 1 Ur * ûrr.«i *nto irw C«a|\it«r. AJI 

tK- . r s.'Vi.U bo 3d at standard cciidition* 
^xr«i.t .or -f»c pai -icOar effect -n<icr consideration. U^en uuwrtinr 
oetoorolo^cal data, all ten ' ncs of »hu Meteorological Panel ahall haee 

Jí' - ^ % "‘u 4 ^ ir.sertod as in parary«pb 3. 
The S'-irve^** pos.tion of t V Cerate Switch is sed *r*i the STs-irent 

rrl*> 3 "• decried. The ,irvd Test Problms alkali be inserted 
ir‘ SJC*‘ a “aiXor l-;*at t;,t Az^n.t-h indication shall be zero uLL . For the 
purposes o* this test, a %> mj)« Mus .,:nd shiall be considered a .Hear Wind 
at.u a 0 • u.us ..Ai.d sliall U considered to be a Head ..’ind. The Plus 
..ird shall be inserted as a r.fiij South •./ind on aJ.1 lines of the 

huteorological Panel and the Minus Wind shall be inserted as a 50 n,ph North 
on a . . ^..Co of the Meteorological Paid. Upon cuapletion of these 

problema, the ,.bnon..al Mffuct i'rajectory ."est Problems of Appendix B, 
Part '"or the 155m Howitzer will be inserted. The test will be conducted 
m a manner similar to Uiat &.ven above. Both yuadrant elevation and Fuze 
readings vail be recorded. 

(5) The Combined Effects Trajectory' Test Problems of 
Appendix A, Part 3, for the 105mm Howitzer shall be inserted in the Computer. 
The »Compute» position of the Compute Switch is required. All ballistic 
and meteorological effects except those specifically noted shall be set at 
standard conditions. Range, Azimuth, Fuze and Quadrant Elevation shall be 
recorded. Upon completion of these problems, the Combined Effects Trajectory 
Test Problems of Appendix B, Part 3, for the 155mm Howitzer shall be 
inserted. The test will be conducted in a manner similar to that used above. 

(6) The Fuze Test Problems of Appendix A, Part 4, for the 105mm 
Howitzer shall be inserted in the Computer. Height is set at zero, and ql1 
ballistic and meteorological effects are set for standard conditions. Both 
Fuze and Quadrant Elevation readings will be recorded. Upon completion of 
these problems, the Fuze Test Problems of Appendix B, Part 4, for the 155mm 
Howitzer shall be inserted in the Computer. This test shall >e conducted in 
a manner similar to that given above. 

(?) A random selection of several problems from each charge 
listed in F.T. 105—H—4 shall be used to check the 105mm ballistics with 
respect to Weight of Projectile, Cross Wind, Drift, and Jump. Jump data to 
be used is for the 105mm Howitzer M2A1 in Carriage M2A2. A random selection 

A -4 
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of *<■ w r^I profalwao trou. c*c.. t 
to ctVKk, Lias i$^WB Im>I 1 i «t ^ y 
J-ap lai* to bt um< .• for the 
poroont^Me íL®\g® aíaS Puse Corrv 
AC—- \4Ù .c* 1' ...3 .-c i r-.«• r 

»ettinca Will bo *.es‘.«4 to inau. 
*a bcir.f; inaortod. r. x S 
•jC .v.i ♦!€ to Insvr*? • »• « 
raapoct iv©i.<. 

(8) Accuracy of CoMpuler Out juta a:«all bo as follows : 

guadrant • 1 u.1 or tho aquivaJcnt 
Klovation - pomiaaible ranee error. 

: tan co - 2 10 rao tora, ♦ .lí of naxi^aia rarer 
or ♦ ¿ [¡robablo error, uhichoasr 
ia cToatest. 

Filio - 2 .1 seconda for low an^le fir«; ♦ .2 
seconds for ha#* ancle fire. 

Azimuth - _♦ 1 mil or the equivalent ranee error. 

Discretion will be used when evalualinc the .vaults of tests involving problems 
with large height of target and/or large abnormal ballistic and meteorological 
condivxons since data on probable error for these circumstances are not 
available. The Q.E. answers to the problems listed in Appendices A and B, 
Part 2, which lie between the answer listed and the INIAC value shall be 
considered acceptable. In Appendix B, Part 2, neither the Fuze answers or the 
answers for those problems in the 900 or 1200 mil sections will be used in 
determining the acceptability of the Gun Data Computer T29E2. It should be 
noted that the basic meteorological and ballistic settings for the problems of 
Appendices A and B, Part 2, are to be inserted using the F.A. Voltage Test Set, 
in conjunction with the Computer Null Meter. 

e. Stability; „ 

(1) The Computer shall be left in the "Standhy11 condition for a 
period of thirty minutes. Any changes in Quadrant Elevation, Range, Fuze or 
Azimuth shall be noted when the jwitch is thrown to "Compute1* at the end of 
this time. 

(2) The Computer shall remain energized for a period of eight 
continuous hours during the conduct of the Acceptance Test. The test problem 
will be inserted at the end of this time and the answers recorded. 

A-5 
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3s-1 j#ci I èi#fN# • ijijÿi «àkI* # ^t«r. 1\v 1 

O) ?'•.«• Cv*-;»-t«r w*c i*tt4Kt for* !4*vfj»r of 
(►c'.til.r» í .It fenp- brlr. ^ t* - o «*r4'^rt IkCa^- OT *jar for»*. y. 
do#« 14 that* cias.;»Jr r.it «#-rf i *« ir.t’. .• in tfM$ c*»« <turiA¿ lbm 
tolwiicn of t t rvcl«a. 

(4) Tí* Cu ;il.' «r 3 All b« vlmek 0; hADd to 11rs;1 *t• buopo 
w'-icii 11 «4^1 rtcoivo Juri«¿ uaa^«. This w. 11 be done during lhe 
tululior. Of s problem. 

f. Ifiicrc'A’-^s iUt_. ; TT.C cos« AT.J fAc.lii.- with which lbs unlit 
l.tted, lATt^rtpr. 4 abcvr, r*.. •«* *i.s«r*.<* ) *f>4 rerjoved it lo be delemined. 

,-. Hu •_> incaa: The Cessâtrr, l*owir C«.version Unit snd set of 
C7iAr.,^»over lAiTTr ic v nils snail be securely faste*.ed lo the body of a Iruck 
a:4 the vehicl*» Uku, dr. yen at nude rate speeds over un La proved dirt road a 
a-.d/or streets for a cLstancc of 1er. ailes. These units shall then be set 
up indoors, cju'Ofully inspected for jh^sical laiaa^^e, enercised and the test 
problems inserted. 

h. Uaso of Operation: ¡Xirinc th^ conduct of all tests, ease of 
setting knobs and rva.fin • results shall be noted. All dials shall be Ln- 
s(>ected for proper range of r<ar+ ing, coftv^riient division and adeqpoate lighting. 
The n’jjnler of roen required to move the Computer will be noted. 

i. Lase of Maintenance: ihe Computer shall be examined for ease of 
replacing subassemblies and lights, location and accessibility of test points 
and caole receptacles. 

j. Shock Hazards; Throughout all tests, the Computer and Povrer 
Conveneior. Unit shall be examined for existing shock hazards. In no case will 
electrical connection between the ca^es of these units and either side of the 
power source be permitted. 

k. Overload Protection Devices: All handwheels greater than two 
inches in diameter shall contain clutches to prevent damage to the instrument 
due to turning the handwheel past the lirait stops. (All servos containing 
limit stops shall have similar protection to prevent damage to the servo motor. 
All power and lighting circuits shall be properly fused,J 

l. Environmental Tests : 

(l) Storage: The equipnent must be capable of safe storage 
without permanent impairment due to the effects of extreme temperature, ihe 
required temperatures for storage purposes are: 

Lower limit - 80°F. for at least 3 days duration 

Upper limit - l60°F. for periods of 4 hours a day. 
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Subject: ?*§l Directive - Oar Ca..}*it«rf TSf*/*-!’ (U) 

(2) Uftraiiai.: Hite will be t«tio4 to irjture 
4cccjt*iiio jerfort-vico wit tifl t tcaju-ralun* r*r-?x trM 12/°F í|4as winiwj*. 
« a]« 9 ire of i, hour: with Tall i*{«ct of soi^r r* it a., ‘ Û Brj/5<|Pt/Hr) 
to -40°F cjqwjoure of 3 ^ # without »«.nefit of »olor nwUolian). 
^»An tu*e rosf*irt4 to n.a. . o cra-i/ tc « rat .pp -• to tw rcconJei. 
Ill tooi-erotur« tostir.«- will no corit. .ed j.til U* intent! U^wrAtare of 
the cor|»iter tíos beer. ntAt -i s< t. Tr. * . jc req—nri After «nwr>,ltr.c 
cocpuUr for it to na< h a condition of effjciorl Arid eccuroto ofwrAtlor» is 
to be dote mined. 

7. rteporls: Corres¡-ondcncc ar.d rxi<orts |«rto.i/unf to these tests arc 
Confidentioi. Îkîsw>rahduô rc|^rts will be required at the conclusion of 
Accuracy tests and at the conclusion of m 1.-.^53 tests. T>.esc reports are 
to be submitted to the Chief of OriiuAic , Attn: UOTH. 

ri. Funding: Proftr®cl Schedule No. 575 and dorV. 
Schedule ou^O-ÂÛO-10-575 S: A No. 575 provide pro^rar. authority for conducting 
cnginocring tests of Cocifuter T2f;u2. 

9. Testing Period: Gun Data Cumjiutcr T29¿2 is to be thoroughly tested 
as outlined-above*! Tests are to bo completed 3 rionths from receipt date at 
your proving ground. 

FOR 'mn CHIiiF OF ORDNANCK: 

Incls 
a/n Lt Col, Ord Corps 

Assistant 
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3207.O -18.0 -2664 

3I96.O 5O.O -8000 

3202.7 -20.0 -14500 

4010.5 _194o _ 1909 

4004.3 -5670 - 5650 

4003.0 -I0260 -1024c 

4808.0 -2710 15 

4804.6 -8010 28 

4803.4 -14500 30 

0 -10 

100 -10 

2T0.8 / 2 

300.6 -10 

401.8 UC 

502.6 / 8 

6OI.O - f 

702.5 Á 2 

804.4 /16 

903.0 _ 2 

804.0 A3 

705.O -240 

588.0 -4o 

-900.0 A6 

-800.0 A4 ^ 

-704.0 A5‘' 

-605.0 /10 /(r 

-502.0 As*1 

-401.0 / 5 < 

-301.0 /124 

-203.0 / 8 

—*i-i. 

-0.7 

A.o 

0 

.1.0 

0 

0 

-1.7 

-0.4 

0 

-4.5 

A. 5 

-16 

/ 7.0 

- 3.6 

/ 2.7 

A0.5 

/ 4.3 

/ 3.0 

/ 8.0 

/ 4.6 

/ 3.^ 

0 

0 

-15 

/ 7 

0 

0 

0 

0 

A6 

A4 

/ 2.8 

0 

-18 

/50 

-20 

-31 

-13 

/ 7 

-10 

-10 

0 

-15 

-10 

0 

/ 7 

0 

0 

0 

Ao 

Ao 

/ 9 

/ 7 

/1143 

/36 

0 

0 

0 

/ 7 

A3 

15 

0 

30 

0 

0 

/0.8 

A.6 

/1.8 

A. 8 

A.o 

A. 5 

/4.4 

/3.0 

/4.0 

/5.0 

-2.0 

0 

0 

-4.0 

-5.0 

-2.0 

-1.0 

-1.0 

-3.0 
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laraal» 

aujcu i 
i: 

l^CJ 
??13 
1677 
¿>20 
33*0 
^35 
3190 
3*81 

1579 
209« 
28' 5 
2571 
4194 
4366 
3894 
4457 
451« 

2313 
3392 
4170 
4693 
6724 
7052 
6540 
7029 
7076 

3661 
5442 
6003 
8589 
9838 

¿Lin* 

of 
9993 
975* 

419 
*997 
975* 

7*4 
43 

9*«* 

201.4 
2C1.2 
20C.I 
4>i.O 
5C1.2 
502.7 
9^9.0 

1000.0 
1000.0 

CKLKOX III 

80 
9996 
9772 

576 
10 

9902 
823 

9976 
9866 

CHAROS T 

201.0 
2UU.6 
202.5 
499.8 
500.0 
499.4 

1012.0 
IOO3.3 
IOO3.O 

I56 
1 

9788 
845 

9973 
9749 

756 
9918 
9827 

201.0 
201.0 
203.O 
499.8 
5OI.O 
5OI.I 

IOO6.O 
1001.8 
IOOI.5 

CHARGE YU 

299 
9998 
9826 

754 
9975 

202.6 
203.S 
204.0 
498.7 
498.8 

¿ 1.4 
/ 1.2 
/ 0.8 
- 1.0 
/ 1.2 
/ 2.7 
- 1.0 

0 
0 

/ 1.0 
/ 0.6 
/ 2.5 
- 0.2 

0 
- 0.6 
/12.0 
/ 3.3 

-/ 3.0 

/ 1.0 
/ 1.0 
/ 3.0 
- 0.2 
/ 1.0 
/ 1.1 
7 6.0 
/ 1.8 
/ 1.5 

/ 2.6 
/ 1.B 
/ 4.0 
- 1.3 
- 1.2 

&±ûi i.». 

12**C 
1757 

2002 
3514 

,¾5 
375* 
3*53 

1767 
2629 
3415 
3079 
5*08 
5432 
4918 
5433 
5499 

2890 
4265 
4868 
6669 
816 7 
8472 
8155 
8600 
8677 

9972 
100 4o 
10393 
10473 

9m 
495 

19 
9*12 

723 
10 

9*43 

2C1.0 
200.0 
201.0 
499.6 
502.1 
503.5 
999.0 

1002.0 
1GC1.0 

CHARO* IT 

II7 201.2 
9991 201.1 
9762 202.6 

725 499.O 
9979 5C1.0 
9*32 501.0 

*07 1007.0 
9986 1003.0 
9866 1002.1 

CHARGE VI 

203 201.0 
9987 201.0 
9818 203.I 
771 499.6 

9976 500.6 
97Ô1 500.5 

782 1002.0 
9985 1001.6 
9837 1001.6 

Æ'rgf 

/ 

/ 

1.0 
0 
1.0 
0.4 
2.1 
3.5 

- 1.0 
/ 2.0 
/ 1.0 

/ 

/ 1.2 
/ 1.1 
/ 2.6 
- 1.0 
/ 1.0 
/ 1.0 
/ 7.0 
/ 3.0 
/ 2.1 

/ 1.0 
/ 1.0 
/ 3.1 
- 0.4 
/ 0.6 
/ 0.5 
/ 2.0 
/ 1.6 
/ 1.6 

.CHARGE 7II (Cont-«¿n 

9875 
636 

9952 
9789 

499.2 
1004.4 
1001.5 
1001.5 

- 0.8 
/ 4.4 
/ 1.5 
/ 1.5 
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CH«rr» !! 

&L2TJC e^LC 

1191 69 
\ iXfj o 
73?f 7779 
1697 219 
7^90 o 
3119 97^5 
9^99 L V> 
9318 0 
3719 9733 
2939 875 
3789 0 
30Z6 977* 
9T60 8?8 
WOO 0 
3/9? 9f*?1 
2331 «03 
26o¿ 0 
2730 9003 

«»Ai— *' 

\i Q A 1 A 

1 4#» A 

3V)!5 
■il • W •« #\r 

r/X)./ 
CA9 A /> A • V #v 

^ .0 /¿“•"’.O 

P08.3 -1.7 
P«8./ -1.6 

1061.0 /11.0 
1W8.7 -1.3 
1049.3 -0.7 
1237.0 /17.0 
I199.7 -0.3 
1370./ -0.6 

IfLil tl/l* 
1564 76 
9Qi? 0 
28¼ 9764 
2324 056 
3273 0 
3701 9809 
9744 539 
4176 0 
4537 9763 
4740 0 
4919 9738 
3728 8*7 
4252 0 
4320 98,68 
2«95 888 
3363 0 
3428 Q8 U 

A. lirai 
-w- 

20KO /1.0 
200.2 /b.2 
»«.3 *^.5 
350.8 «Ä.8 
3*1.0 /'.O 
4^.5 -0.5 
500.0 0 
*00.0 0 
001.0 /1.0 
9X1.6 /0.6 

'0*4.0 /4.0 
1050.7 /0.7 
1050.8 /0.8 
1208.2 /8.2 
1200.3 /0.3 
? 200.0 0 

Chfiiye III Chf rpe TV 

2027 97 
2632 0 
3454 9766 
2873 346 
4191 0 
4633 9804 
3540 600 
5322 0 
5728 9730 
5309 863 
6006 0 
6110 9848 
40OO 848 
5226 9678 
5386 0 
3968 739 
4252 0 
4283 9910 

199,8 -0.2 
200.3 /0.3 
200.7 /0.7 
350.0 0 
150.0 0 
350.5 /0.5 
499.4 -0.6 
4ü8.8 -1.2 
499.0 -1.0 
901.0 /1.0 
900.3 /0.3 
901.0 /1.0 

1052.8 /2.8 
1100.0 /50.0 
10^1.0 /1.0 
1200.5 /0.5 
1199.3 -0.7 
1200.5 /0.5 

2329 159 
3442 0 
4213 9791 
3295 *0i 
5428 0 
6OO6 9735 
5217 753 
6860 0 
7187 9783 
7148 770 
7721 0 
7876 9765 
6/74 8 3 7 
6928 0 
6948 9°58 
5170 778 
54 57 0 
5516 9825 

200.5 /0.5 
200.3 /0.3 
200.4 /0.4 
351.0 /1.0 
350.0 0 
350.2 /0.2 
500.6 /0.6 
500.5 /0.5 
500.0 0 
898.6 -1.4 
900.0 0 
899.5 -0.5 

1050.4 /0.4 
1050.0 0 
1051.0 /1=0 
1200.0 0 
1199.0 -1.0 
1199.0 -1.0 
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- 

?92e 
¿n¿ 

teso 
71U 
6570 
e¿)2 
P679 
9031 
(*0¿ 
9* 59 
P'Vl 
¿(V/ 
P7/9 
6518 
6P<y? 
6FP.9 

*209 
7525 
T303 
P/34 

10569 
10PP¿ 
11539 
12824 
12985 
34°20 
14704 
14721 
13117 
13430 
13513 
14)372 
10577 
10656 

144 
- - 

n 

rii±t .r. Lu 

»'.0 /1.0 
300.3 /r.i 

^736 >00.5 /0.4 
*94 49.í -o.? 

0 .0 0 
9771» 3VÎ.4 /0.4 

91? 50C.5 /0.5 
0 501.0 /\0 

98)1 *01.0 /1.0 
PIO 900.6 /0.6 

0 900.0 0 
9914 900.0 

PIO 1051.5 /1.5 
0 1051.3 /1.3 

9P04 1050.6 /0.6 
820 1190.6 -0.4 

0 1199.0 -1.0 
9749 1198.8 -1.2 

Chflrff VII 

430 200.7 /0.7 
0 201.0 /1.0 

9728 200.6 /0.6 
880 353.0 /3.0 

0 350.2 /0.2 
0818 350.8 /0.8 

911 499.7 -0.3 
0 499,0 -1.0 

9865 499.0 -1.0 
806 004.1 /4.1 

0 890.5 -0.5 
9969 001.0 /1.0 
708 IO5O.7 /0.7 

0 1055.0 /5.0 
9800 1051.0 /1.0 

699 1200.0 0 
0 1200.0 0 

9725 1109.4 -0.6 

'__Z¿L 8*Ight . : , 

/V 291 201.4 
575/ 0 203.3 
M13 9764 200.0 
5784 P?3 353.0 
847' 0 350.0 
*>800 OP34 3/9.5 
r>193 -02 501.2 

10497 o 499.0 
30633 9899 499.9 

902.8 
12029 0 0-1.5 
I2094 9894 900.7 
10497 865 1056.0 
109U 0 1052.0 
r034 9730 1052.0 
834 5 698 1 200.4 
8575 0 1200.0 
8638 9796 1199.5 

1 rr ji 

/1.4 
/3.3 
0 

/3 .C 
0 

-0.5 
/1.2 
-1.0 
-1.0 
/2.8 
/K5 
/0.7 
/6.0 
/2.0 
/ 2.0 
/0.4 
0 

-0.5 
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&S.--C 

1189 
1^71 
2317 
IV)2 
3372 
}o81 
2995 
3^98 
3553 

2653 
4400 
4953 
7017 
8387 
8562 
8489 
8706 
8967 

CONFIDENTIAL 

ÏO^HH :vMdrnat Flc**»tloe Chrck 
(Hut !*uitle Telocity % f*. tec r.i V it »ec) 

CHARGE I / 30 ft/tec «£ T / ^ ft/ tec 

H2i¿íit HJ-J 

63 199.7 - 0.3 
5 199.2 - 0.8 

9779 202.3 / 2.3 
46o 500.2 / 0.2 

9941 soo.o 0 
9728 49c.S _ 0.2 

760 lOOu.O ¿10.0 
9951 IC05.U I 5.4 
98«3 IOO5.4 ¿ 5.4 

2963 121 
4o49 9899 
4575 9735 -L-.4 0 *1 
73OO 9891 
7045 79O 
7421 94 
7545 98Ó4 

202.5 ¿ 2.5 
2C3.O ¿ 3.O 
204.7 l 4.7 
5C2.0 / 2.0 
501.7 / 1.7 
9^9.0 - 1.0 

1001.4 / 1.4 
1000.6 ¿ 0.6 

CHARGl VI / 50 ft/tec LHAROE VII ¿ 50 ft/tec 

237 201.0 / 1.0 
9997 203.3 l 3.3 
9835 201.0 / 1.0 

752 499.5 - 0.5 
7 500.0 0 

9885 500.0 0 
799 9^5.6 - 4.4 

332 1002.1 / 2.1 
9837 1000.8 / 0.8 

3III 342 
5656 9997 
6106 9844 
Ml 752 

10107 7 
10241 ^885 
10138 799 
10581 332 
10735 °857 

I99.8 - 0.2 
204.2 / 4.2 
201.0 ¿ 1.0 
500.2 / 0.2 
501.5 / 1.5 
500.3 l 0.3 

1010.0 /10.0 
950.5 - 9.5 

1001.6 ¿1.6 
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¿TLC» 

730 I-36 
2X19 I9O8 
2^00 
3C«9 23ük 
3C51 

1678 
3?30 
3752 
3388 
6287 
6367 
5899 
64q5 
6542 

2952 
5231 
5902 
7989 
9570 
9837 
9751* 

10132 
10158 

CONFIDENTIAL 

.xk r r t El« val loe 0»ck 
(>■;•«• » .*«1* T»loclty) 

CHAIC* I (-3Cf\/»*e) DUJKa II (-30 ft/t»e) 

6« »C.5 
9979 
973* 197.7 

335 u96.3 
9978 ^9.5 
97Í1 1 
9<*€3 1009.0 
9832 IOO8.7 

£rr&f 

- 2.3 
- 3.7 
- 0.5 
¿ 3.u 
/ 9.0 
; 8.7 

CHA ROÍ V ( -50 ft/b«c) 

161 202.0 
9971 201.7 
9833 200.5 

893 ^96.0 
9926 U99.3 
9873 499.6 
903 1005.5 

9918 1001.7 
9830 1002.0 

CHARGE VII ( -50 ft/sec) 

3O8 202.6 
9999 203.8 
9793 203.7 

895 ^98.6 
9974 499.5 
9773 500.1 
643 :1001.5 

9917 1001.6 
9864 1001.5 

/ 2.0 
; 1.7 
/ 0.5 
- 4.0 
- 0.7 
_ 0.4 
/ 5.5 
/1.7 
¿ 2.0 

/ i 
/ 

/ 

í 
/ 

2.6 
3.8 

-L • 
0.5 
0.1 
1.5 
1.6 
1.5 

1187 63 
1571 5 
231’ 9779 
17*>2 460 
3372 9941 
368I 9 28 
2945 760 
3498 9981 
3553 9883 

CHARGE VI 

.02.2 
200.6 
200.0 
496.O 
5OO.9 
5O3.O 

1015.3 
1003.4 
IOO3.3 

( _50 ft/sec) 

I6I9 207 202.0 
4242 9951 202.7 
4?84 9791 202.5 
6320 784 499.O 
7682 117 5OO.3 
8118 9819 499.7 
7866 9825 IO69 
8383 755 878 

ÊLL2I 
¿2.? 
/ 0.0 

o 
- U.o 
l 0.9 
l 3.0 
/15.3 / 3.4 
¿ 3.3 

¿ 2.0 
l 2.7 
/ 2.5 
- 1.0 
l 0.3 
- O.3 
/69.0 
-122.0 

B-7 

CONFIDENTIAL 



CONFIDENTIAL 

(F1 U» 
■ rr 
nJF 

Ch»rf» I! 
/») 

him u 

1033 !î*» 
19#“» o 
?^92 0710 
1564 300 
?976 0 
356f VQP 
3«64 452 
3470 0 
3929 9710 
3213 933 
4054 0 
4222 9746 
2907 958 
3461 0 
3589 9716 
2550 926 
2964 0 
3940 9791 

^1.3 /9.2 
231.3 /0.2 
233.8 /3.« 
375.8 -y.6 
378,^ /9.6 
377.8 /0.4 
471.5 0 
4-2.8 /1.3 
492.7 /1.2 
987.6 / 65.0 
923.5 /b.9 
992.2 -0.4 

1099.4 -“i 
1100.8 -0.7 

1192.0 /676 
1191.4 0 

1390 
2459 
3137 
1996 
3438 
4050 
2474 
• 

/734 
4303 
4993 
5142 
3981 
4406 
4462 
3506 
391e 
4000 

U2 227.9 
0 228.J 

9787 227.5 
305 339.4 

0 342.0 
9723 341.7 

601 488.0 
0 48^.3 

-799 48(-.0 
873 943.0 

0 932.9 
9768 932.I 

772 1078.6 
0 1078.7 

9882 1079.0 
889 1155.4 

0 1)57.0 
9783 1157.3 

Chnrpe III 
(/ 30 Ft/sec) 

Chorgf .IV 
(/ 50Ft/Sec) 

1837 145 
2920 0 
3795 9739 
2500 396 
4373 0 
4792 9820 
3070 672 
5340 0 
5629 9832 
5613 904 
6302 0 
6409 9834 
5317 848 
5817 0 
5884 9870 
4539 732 
4846 0 
4690- 9882 

207.0 -2.6 
210.0 /0.4 
209.7 /0.1 
340.2 -1.5 
342.0 /0.3 
342.5 /0.8 
453.6 -1.4 
453.6 -2,4 
453.4 -1.6 
929.0 /7.0 
922.0 0 
922.4 /0.4 

1035.6 /5.1 
1033.0 /1.5 
1031.7 /0.2 
1^64.6 /0.1 
1165.0 /9.5 
1163.0 -1.5 

2416 
394 2 
4626 
3420 
5896 
6461 
5420 
7363 
7677 
7644 
8261 
8382 
7008 
7382 
7484 
5597 
5901 
8953 

213 215.5 
0 216.3 

^806 216.7 
e67 356.6 

0 357.4 
9736 355.4 

866 500.0 
0 4 99.8 

P790 4°8.6 
854 913.4 

0 906.0 
9811 909.5 
724 1060.0 

0 1058.7 
9783 1057.8 
829 1196.1 

0 1196.1 
9844 1196.1 

B-8 

-o.l 
/1.2 
/3.4 
-0.6 
/2.0 
/1.7 
/0.2 
/0.5 
/0.2 
/9.9 
-0.2 
-1.0 
-0.7 
-0.6 
-0.3 
-2.5 
-0.9 
-0.6 

/0.9 
/1.7 
/2.1 
/1.4 
/2.2 
/0.2 
/b.2 
0 

-1.2 
/1.8 
-5.6 
-2.1 
/0.6 
-0.7 
-1.6 
-1.5 
-1.5 
-1.5 
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1*10 
«U 
ÁC¿9 
TÍ ¿ 9 
tm 
6^6? 
*•>65 
*120 
9393 

10010 
loiez 
P6]¿ 

0133 
69 o? 
7157 
7206 

¿967 
?05¿ 
8736 
8879 

10840 
11056 
11970 
13159 
13409 
14 583 
1 5042 
15070 
13360 
13648 
13742 
11082 
11998 
11378 

üé-t UnLI* Í4I-X 

9$ 2 2H.A -0.2 
0 215.6 .1.0 

0752 7U.A -0.2 
73i )63.6 f* .1 

0 361.0 ¿0.5 
Qfl2 347.0 -15.5 
Pfl ZiO.O A.7 

0 4P0.0 /5.7 
976) 479.5 /3.2 
879 QOO.O -0.7 

0 899.0 /1.7 
972) 8<»*.0 /2.7 

883 1047.4 /0.9 
0 1046.3 -0.2 

9326 10/6.5 0 
674 1195.3 -1.4 

0 1195.4 -1.3 
9850 1195.5 -1.2 

tô25 9765 
50)2 §7) 
85)6 0 
•075 9779 
89to 806 

10)98 0 
'0689 9796 
118/4 8/5 
12)79 0 
12/99 9795 
19923 884 
11349 0 
11/68 9736 
8730 772 
8987 0 
9030 0862 

210.0 * .8 
200.F /7.6 
335.4 /).7 
335.0 /0.3 
”5.0 /9.3 
463.5 /0.8 
/62.5 -0.1 
/62.5 -0.2 
912.4 /1.2 
910.2 -1.0 
911.0 -0.2 

10/9.0 /4.6 
1046.0 /1.6 
1045.2 /0.8 
1194.2 
r93.6 
1193.4 

Ch«r<’p VII 
(Ao^écc) 

f29 209.O -1.6 
0 211.6 /1.0 

9748 21-5.0 /1.4 
84? 350.0 /3.0 

0 348.0 /1.0 
9875 350.2 /3.2 
866 499.0 /0.7 

0 497.8 -0.5 
9786 497.8 -0.5 
799 915.3 /0.3 

0 91/.0 -1.0 
994 8 913.8 -1.2 
680 IO64.7 /1.4 

0 IO63.O -0.3 
9763 1062.6 -0.7 
687 1183.7 0. 

0 1156.0 /27.9 
9739 1183.7 0 
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'HO 
îé*7 
2jf»9 
1?^9 
?*20 

l^U 
2043 
3305 
345^ 
35P! 
24 30 
2°4t) 
3070 
20Í0 
2f29 
2606 

1720 
2570 
3336 
2116 
3862 
4288 
2665 
4725 
5089 
48,80 
5593 
5766 
4306 
4732 
4783 
3918 
4303 
4 341 • 

£_ *1 ■ Uf) 

'“T^rr* II 
i-ÎOH/^c) 

iftJULt A V A ItSlL 

467.O -4.5 
0 470.4 -1.1 

0777 472.6 /1.1 
92^.6 /1.0 

0814 04.4 /1.8 
860 

0 1100.4 -1.1 
9737 1090.6 -1.9 
9456 1286.4 0 

0 1102.0 /0,6 
9790 1190,7 -9.7 

17C7 118 
2119 0 
29^0 7784 
V50 265 
2971 0 
3574 9723 
2110 519 
3825 0 
4226 9742 
4343 0 
4447 08¿i 
3330 863 
3833 0 
3979 0905 
3'22 820 
3408 0 
3489 9794 

228.0 /2.0 
277.2 /9.1 
746.7 /10.6 
340.2 /0.2 
340.0 0 
’40.1 /0.1 
487.4 -0.4 
488.7 /1.0 
406.0 /0.2 
036.8 /3.7 
93S* /2.4 

1087.0 /7.7 
1070.6 /0.3 
1057.2 -22.1 
1168.0 /8.1 
1158.5 /0.6 
1158.0 /0.1 

Chnrp«’ III 
(-30]VSfc) 

Charge IV 

(_50rt/fPC) 

124 210.6 /1.0 
0 210.0 /0.4 

9^74 210.2 /0.6 
351 342.4 /0.7 

0 741.5 -0.2 
9816 342.4 /0.7 

594 454.6 -0.4 
0 454.4 -0.6 

9786 454.5 -0.5 
903 918.8 -3.2 

û 924.0 /2.0 
Q732 925.O /3.0 

841 1111.5 0 
0 1108.0 -23.5 

9885 1107.0 -23.6 
876 r69.0 /4.5 

0 1164.5 0 
r-901 1164 . 0 -0.5 

1050 183 
3349 0 
4268 °721 
2^94 480 
^040 0 
5516 9783 
3421 905 
6309 0 
6676 9756 
6460 823 
7066 0 
7158 9860 
5868 817 
6308 0 
6431 9742 
4716 877 
5049 0 
5137 9741 

217.0 /2.4 
215.0 /0.4 
214.6 0 
355.8 /0.6 
354.4 -0.8 
354.5 -0.7 
490.O -0.8 
498.8 -1.0 
499.0 -0.8 
912.4 /0.8 
911.4 -0.2 
912.3 /0.7 

1058.0 -1.4 
1058.8 -0.6 
1058.8 -0.6 
1198.4 /0.8 
II96.8 -0.8 
1196.6 -1.0 

B-10 

CONFIDENTIAL 



CONFIDENTIAL 

5117 
3*91 
6574 
7000 
5753 
7‘'Qfl 
PI 24 
P655 
91P-Ö 
0273 
71'27 
p303 
P333 
631P 
6557 
6594 

4737 
7474 
8149 
8002 

10194 
IO464 
11121 
12/46 
12572 
13799 
14221 
14289 
12525 
12876 
12918 
10396 
10648 
10700 

nttrro, f 
‘ - ‘ iili-lilztiul 

vro VI (.50 V 

246 215.4 p 
0 215.1 /9.5 

9778 215.0 /0.4 
666 363.4 /b.9 

0 363.0 /3.5 
9797 362.4 -O.’ 

913 479.3 0 
3 479.4 /3.1 

9*55 479.3 0 
753 901.5 /1.8 

0 904.7 //.0 
9869 004.5 /3.8 
903 1 149.7 /3.2 

0 1048.4 /1.9 
9937 1048.4 /1.9 
672 1^97.3 /n.6 

0 1196.5 -0.2 
9887 1196.6 -0.] 

33*1 341 20^.4 
5684 0 210.0 
6370 ^782 20^.5 
4502 ',94 337.0 
7026 0 334.6 
8416 9761 334.3 
8145 826 462.5 
9722 0 462.8 

10113 9731 463.2 
11092 753 914.5 
11578 0 913.4 
11737 0732 913.4 
10244 721 1049.3 
10597 0 1047.0 
10649 9887 IO46.6 
8099 850 1194.7 
8389 0 1193.7 
8398 9972 1193.8 

/1.2 
/9.8 
/9.3 
/2.1 
-CJ 
-0.4 
-0.2 
/ .1 
/0.5 
/3.3 
/2.2 
/-.2 
»*•4.9 
/2.6 
/2.2 
/0.4 
-0.6 
-0.5 

Chorre VII 
(-50Ft/sec) 

478 211.0 /0.4 
0 212.4 /1.8 

9768 211.3 /0,7 
863 351.0 /4.0 

0 347.4 /0.4 
9849 347.6 /0.6 
912 498.6 /0.3 

0 498.0 -0.3 
9897 498.4 /0.1 

720 917.5 /2.5 
0 917.5 /2.5 

9878 917.0 /2.0 
804 IO64.O /0.7 

0 1063.4 /0.1 
9898 IO63.3 0 

771 1183.0 -0.7 
0 1183.5 -0.2 

9829 1183.2 -0.5 
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10?-- i..cTmt lee Zhack 
(Plu* «lad: 5C sph - S) 

¿T '.CS 

f66 

22*) 
1691 

3P8U 

2ÏV 
3Í83 
3^73 

1366 
2242 
2969 
240^ 
4201 
46lS 
Uni 
4554 
4652 

1772 
4508 
4-45 
6974 
7231 
6766 
7290 
?4lg 

3092 

C juta 1 ( / 50 -Th) 

75 
9993 
0758 

421 
9964 
9«67 

73? 
5*> 

9739 

Jhu 

204.b 
201.0 
200.5 
498.0 
498.7 
501.0 

1055.6 
1011.2 
IOO7.8 

In 21 

/ 4.6 
/ 1.0 
/ 0.5 
- 2.0 
- 1.3 
l 1.0 

Ai.2 
/ 7.8 

CHAROS III ( / 50 eph) 

98 
9963 
9846 
595 

15 
97S9 
702 

64 
9824 

201.7 
199.8 
242.4 
498.8 
499.4 
5OO.O 

IOI5.6 
IOO7.O 
1008.0 

/ 1.7 
- 0.2 

- 1.2 
- 0.6 

0 
/15.6 
/ 7.0 
/ 8.0 

CHARGE 7 ( / 50 mph) 

I79 
9704 
90S 

9947 
9778 

813 
9976 
9/48 

201.0 
203.4 
5OI.7 
5OI.O 
504.0 

1001.1 

999.2 
998.3 

/ 1.0 
/ 3.4 
/ 1.7 
/ 1.0 
/ 4.0 
/ 1.1 
- 0.8 
- 1.7 

CHARGE VII ( / 50 mph) 

9020 
IO516 

328 
6 

9835 
840 

9976 

200./ 
203.5 
204.5 
499.5 
502.4 

/ 0.7 

/ 
- o.; 
/ iJ 

?*5 
4.5 

1245 
1845 
24^8 
2196 
3569 
3901 
3354 
3912 
3973 

2022 
2505 
3451 
3111 
5337 
5531 

5062 
5658 
5774 

2682 
4690 
5097 
7236 
8781 
9153 
8742 
9281 
9340 

10662 
10676 
11186 
11274 

CHAROS II ( / 50 «ph) 

Height 

73 
9° 79 
0800 

U 
9817 

737 
9959 
9857 

a. 1. 

201.0 
201.0 
201.7 
499.4 
501.4 
503.4 

1010.4 
IOOO.9 

1000.2 

CHARGE IT ( ¿ 50 aph) 

95 
a 

9762 
730 

9962 
9839 

830 
9930 
9726 

201.2 
201.1 
202.7 
499.0 
500.0 
500.7 

1007.7 
1002. 
1001. 

CHARGE VI ( / 50 irph) 

23I 
995I 
984o 

776 
9980 
9726 

9860 
9810 

200.5 

502. 
501 
501.5 
999.8 
997.9 
993*0 

to ?r 

/ 1.0 
/ 1.0 

¿ l*I 
- O.o 
^ 1.4 
4 3.4 
A0.4 
/ O.9 
/ 0.2 

/ 1.2 
/ 1.1 
/ 2.7 
- 1.0 

0 
/ 0.7 
/7.7 
/ 2.3 
/ 1.4 

l 0.5 

Í ft 
î tl 
/ 1.5 
- 0.2 
» 2.1 
- 7.0 

CHARGE VIII ( I 50 mph) 

9873 
85O 

9955 
9790 

503 0 
1001.3 
999.0 
998.7 

/ 3.0 
/ 1.3 
- 1.0 
- 1.3 
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¿:,y-S 

7Ê2 
IU93 
?19e 
16o2 
3050 
3*7> 
¿605 

1353 
2¿0S 
2622 
2727 
4122 
4453 
3877 
4073 
4341 

2256 
3290 
3787 
4333 
6^99 
6478 
6157 
6611 
67a 

2973 
5235 
5727 
7706 
9212 
9^17 
9244 
9585 
9655 

Kt>>C vV-ii/ :.t lea 0fc«ck 
(S.ir -• »'r-d: -50 rrt - I) 

OiAP.li 1 ( -50=Tû) CRAK3 IÏ ( -50 M») 

74 201.7 / l*7 
9992 - 0*2 
975« 198.0 - 2.0 

417 497.4 - ?.6 
9958 501.0 / 1.0 
9861 500.3 l 0.3 

772 999.0 - 1.0 
990/ 1012.0 A2.0 

CHABOX III ( _5C eph) 

12)4 
2U15 
2394 
a^4 
3457 
3766 
3174 
3542 
3721 

73 
9928 
9799 

477 
16 

9810 
708 
154 

96-27 
CRARCa 

200.2 
2C1.0 
200.4 
4c\0 
502.0 
501.6 

IOO6.O 
IOO3.6 
IOO3.O 

IT ( -50 nph) 

97 199.6 
9967 201.0 
9846 201.5 
548 500.9 

5 501.0 
978O 500.0 

66s 1001.0 
365 999.0 

9886 1003.4 

_ 0.4 
/ 1.0 
/ 1.5 
/ 0.9 
/ 1.0 

0 
/ 1.0 
- 1.0 
l 3-4 

CHARGE 7 ( -50 mph) 

I50 202.1 
9991 201.0 
9856 2OO.7 

S5I 5OI.5 
9969 499.3 
9916 49S.8 

860 IOO2.5 
47 1004.0 

9824 IOO2.5 

/ 2.1 
/ 1..0 
/ 0.7 
/ 1.5 
- 0.7 
- 1.2 
/ 2.3 
I 4.0 
/ 2.5 

CHARGE VII ( -50 mph) 

323 200.7 
9993 201.0 
9821 200.4 

9IO 493.6 
9954 492.8 
9785 494.O 

674 1002.0 
9949 1002.1 
9788 1002.0 

/ 1.0 
I 0.4 
- 6.4 
- 7.2 
- 6.0 
/ 2.0 
/ 2.1 ¿ 2.0 

3369 
3039 
5140 

53I8 
4758 
5I77 
5279 

2507 
4129 
4641 
6ii4 
7597 
7799 
7546 
8019 
8043 

129 
19 

9760 

9$ 
98a 

781 
75 

9879 

200.0 
200.5 
201.0 
499.4 
499.0 
498.7 

1006.8 
1005.0 
1004.2 

CHARGE VI ( -50 mph) 

214 
996O 
9802 

9956 
98O6 

782 
9856 
9806 

201.0 
201.9 
201.0 

494.3 
1002.0 
1002.1 
1002.0 

¿URL 

/ 0.2 
l 1.0 
I 0.4 
- 1.0 
/ 2.0 
/ 1.6 
/ 6.0 
/ 3.^ 
/ 3.0 

/ 

0 
0.5 
1.0 
0.6 

- 1.0 
- 1.3 
/ 6.8 
/ 5.0 
^ 4.2 

¿ 1.0 
/ 1.9 
/ 1.0 
- 6.8 
- 5.6 
-5.7 
/ 2.0 
/ 2.1 
/ 2.0 
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Llrxî 

’p¿3 
?5ÎP 
1507 
?774 
3^1 
17<W 
3.745 
3p04 
3e¿4 
40/, A 
2770 
3296 
3.<80 
2/49 
2?/0 
2953 

1538 
2764 
3/79 
2/37 
/165 
/701 
2776 
5106 
5535 
5427 
6105 
6°43 
5172 
5654 
5758 
/363 
/7/3 
482/ 

liimjL-; ^ / r r 

Cherry I 

■i*. 
^TH lr<» y !1 

OVrr* Il 

Fr Irh' } rrar 

100 ^^.2 4^ m2 
0 231.2 /o.? 

077^ 271.9 /0.8 
276 376.4 -1.0 

0 377.1 -0.3 
7447 _ 
415 4?9.5 -2.0 

o 4*n.7 yo.2 
97/7 ^9.0 /v\5 

0 920.1 -2.5 
9708 920.2 -^.4 

867 
0 1099.4 -5Tl 

9830 1099.0 -2.5 
827 _ 

0 M91.7 /573 
9708 1190.7 -0.7 

1933 280 
3234 0 
3753 9^74 
2401 555 
4175 0 
4451 «832 
4116 810 
4786 0 
4°7o 9726 
3742 836 
4241 0 
4336 9811 
3400 792 
3786 0 
3826 9033 

339.6 -0.4 
340.7 /0.7 
3/1.4 /1.4 
86.7 -1.1 

.88.7 /b.9 
4*9.2 P .U 
938.6 /5.5 
933.0 /0.1 
931.0 -2.1 

10*0.5 /1.2 
1079.0 -0.3 
1079.2 -0.1 
1157.5 -0.4 
l157.1 -0.8 
1200.0 //2.1 

Chnrpp III Cherge IV 

147 210./ /0.8 
0 210.7 /1.1 

9799 210./ /0.8 
370 3/1.3 -0./ 

0 3/2.6 /0.9 
9768 3/2.5 /0.8 
6/0 /5/.3 -0.7 

0 /55.5 /0.5 
9751 /55.0 0 
8/8 92/.6 /2.6 

0 921.0 -1.0 
9799 919.6 -2./ 
77/ 1034.5 /3.0 

0 1033.0 /1.5 
9812 •'OJl .7 /0.2 

829 316/.8 /0.3 
0 116/.8 /0.3 

9900 1160.1 -4.4 

2058 204 
3715 0 
4525 9769 
3060 535 
5600 0 
6105 9775 
4817 881 
7020 0 
7332 9800 
723/ 888 
7920 0 
7093 9893 
6696 729 
7100 0 
7190 °823 
5/08 8O6 
5731 0 
578/ 9853 

215.5 /0.9 
316.2 /1.6 
216.6 /2.0 
355.8 /0.6 
357.0 /1.8 
357.5 /2.3 
499.6 -0.2 
500.5 /0.7 
500.0 /0.2 
914.6 /3.0 
909.6 -2.0 
9^Q.O -2.6 

1059.7 /0.3 
1059.7 /0.3 
1059.2 -0.2 
?I97.4 -0.2 
1195.5 -2.1 
1195.4 -2.2 
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h*'¿i 

3^09 
/822 
•)??6 

72«é 
7717 
6P71 
8752 
9U 

9582 
10159 
10251 
8799 
9188 
9213 
7035 
/302 
7343 

4919 
7994 
8556 
8707 

]0966 
11331 
12298 
13466 
13593 
15121 
15524 
15654 
13762 
14118 
14195 
11534 
11795 
11877 

*55^ VU* 4r*«.t U»n»t‘«r Ch*fk (f u* V) * l B*n* - J) 

Ch*rf* ▼ Ch*rf* fl 

'«xLx ¿iulsx 

2«) 213.4 -1.2 
0 214.6 0 

9737 215.0 /0,í 
711 **63 / /0.9 

0 365.9 43.4 
9801 363.9 /1.4 
850 48O.O /0.7 

0 4 78.5 -0.8 
9752 _ 

780 895.5 -5.2 
0 893.8 -6.9 

°864 893.0 -7.7 
713 1048.8 /2.3 

0 1047.9 /' .4 
9951 1047.0 /0.5 

697 1194.0 -2.7 
0 1194.5 -2.2 

9886 1194.6 -2.1 

l±US L&lf&t Sul. 

3852 354 2r*,6 
6149 0 209.5 
^036 9725 210.0 
5046 840 335.6 
8632 0 335.8 
9202 9731 336.5 
8902 873 463./ 

10626 0 462.9 
13012 9748 463.5 
12214 734 909.7 
12712 o 904.8 
1274 3 9951 90*;.7 
11292 711 IO48.3 
11662 0 1045.6 
11735 9851 1045.5 
9013 828 1193.4 
9322 0 1192.5 
9348 9925 1192.7 

-0.6 
/b.3 
/O.i 
/' .9 
/3.1 
/:.8 
/0.7 
/0.2 
/0.8 

-1.5 
-6.4 
-5.5 
/3.9 
/1.2 
/1.1 
-0.9 
-1.8 
-1.6 

Charpe VII 

505 211.3 /0.7 
0 211.5 /0.9 

9813 213.5 /0.9 
868 350.0 /3.0 

0 350.8 /3.8 
9803 349.0 /2.0 
789 499.0 /0.7 

0 498.2 -0.1 
9902 498.0 -0.3 
645 911.0 -4.0 

0 _ 
9783 _ 1 
752 3 064.4 /TTl 

0 1063.2 -0.1 
9830 1062.7 -0.6 
717 1182.8 -0.9 

0 1182.8 -0.9 
9764 1182.5 -1.2 
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HíLíl» 

llTf 

?4?4 
U91 

3213 
1^4 
31 ‘8 
3560 
3649 
3744 
2635 
3095 
3179 
2209 
2631 
2676 

1523 
2714 
3410 
24 02 
4053 
45?e 
2731 
4040 
5364 
5181 
5772 
5916 
4792 
5308 
5418 
4073 
4386 
4469 

fcXX2£ . 1:-.; Jftll&t Irrar 
99 230.0 -1.1 
0 231.1 0 

V’OS 231.1 0 
274 375.9 -Î.5 

0 377.0 -0.4 
9743 l-’Té /".2 
412 469.5 -2.0 

0 471.0 -0.5 
9743 473.7 -0.8 

0 922.8 /0.2 
9853 923.4 /0.8 

846 1101.2 -0.3 
0 1100.2 -1.3 

9806 1099.4 -2.1 
804 __ 

0 1193.0 /T76 
9870 1192.3 /0.9 

1333 130 
0 

2995 9761 
1911 279 
3165 0 
>670 9772 
2365 551 
4054 0 
4326 9826 
4535 0 
4607 9884 
3548 810 
3979 0 
4076 9784 
3116 915 
3517 0 
356? 9875 

22^.5 /0.4 
227.0 -O.Î 
227.1 0 
340.4 /0.4 
340.4 /0.4 
340.4 /0.4 
487.2 -0.6 
488.2 /0.4 
488.I /0.3 
933.7 /0.6 
933.7 /3.6 

1080.3 /1.0 
1080.0 /0.7 
1079.7 /0.4 
1157.7 -0.2 
1158.5 /0.6 
1156.3 /0.4 

Chorg«1 III Charg» IV 

146 210.4 /0.8 
0 209.8 /0.2 

9797 209.4 0.2 
366 339.8 -1.9 

0 340.5 -1.2 
9762 340.8 -0.9 

634 456.4 /1.4 
0 456.7 /1.7 

9740 455.8 /0.8 
815 924.1 /2.1 

0 924.0 /2.0 
9764 923.4 /1.4 

904 1033.8 /2.3 
0 1032.6 /1.1 

9774 1032.5 /1.0 
789 1165.5 /1.0 

o 1164.4 -0.1 
9760 1164.0 -0.5 

2004 198 
3^26 0 
4337 9754 
2967 516 
5272 0 
5820 9737 
4197 939 
6589 0 
6969 9735 
6840 789 
7387 0 
7517 9787 
6163 839 
6580 0 
6704 9722 
4972 715 
5212 0 
5286 9760 

215.6 /3.0 
218.0 /2.4 
213.4 -1.2 
355.8 /0.6 
355.4 /0.2 
357.0 /1.8 
500.6 /0.8 
500.0 /0.2 
497.5 -2.3 
911.7 /0.1 
911.0 -0.6 
916.8 /5.2 

1059.0 -0.4 
1059.0 -0.4 
1059.0 -0.4 
1197.9 /0.3 
1197.0 -0.6 
1198.4 /0.8 
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*016 
)*)3 
nti 
6fi?2 
5**6 
7726 
*119 
*¿51 
9018 
9175 
7750 
P15L 
*220 
6090 
6379 
6425 

¿7*7 
7^60 
8047 
8177 

10085 
10448 
11053 
I 153 
12381 
13260 
13726 
13844 
12100 
12380 
12442 
9926 

10130 
10183 

25i 2U.8 /0.2 
0 TU.6 0 

97«* *15.3 /0.7 
673 363.5 /1.0 

362.7 / .2 
9*19 3*2.7 /0.2 
fits 1*0.0 /0.8 

0 179.2 0 
9725 479.6 /0.1 

84« 89 .9 «0.8 
0 899.7 -1.0 

9735 905.5 A.8 
836 1048.7 /2.2 

0 1048.2 /1.7 
9850 1047.7 /1.2 

894 T99.3 /2.6 
0 1198.0 /1.3 

9845 1197.4 /0.7 

Charg* VII 

501 210.9 /0.3 
0 212.2 /1.6 

9817 211.0 /0.4 
844 351.9 /4.9 

0 348.2 /1.2 
9772 347.0 0 

846 499.0 /1.7 
0 497.6 -0.7 

9793 496.7 -1.6 
875 917.9 /2.9 

0 920.7 /5.7 
0758 921.2 /6.2 

729 1066.0 /2.7 
0 1064,.5 /1.2 
0 1060.2 -3.1 

733 1185.3 /1.6 
0 1184.8 /1.1 

9796 

♦lí . **: ^ - «i) 

cwf* n 

bíixx üilcfei 

3724 348 209.2 
9795 0 210.8 
6289 9Í23 *10.0 
4792 016 337.9 
7*52 0 335.5 

205 9815 333.7 
7957 077 462.5 
9M5 0 461.4 
9799 97«» 46O.7 

10714 86« __ 
11231 0 919.5 
11311 9852 910.0 
9863 890 1051.0 

10261 0 1048.0 
10355 9774 1046.3 
7792 790 1198.0 
8055 9902 1195.0 

I -I 

/1.6 
/ .8 
/*.2 
^ .8 
-1.0 
0 

-1.3 
-2.0 

/6.0 
/6.6 
/3.6 
/' .9 
/3.7 
/b.7 
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Èt*á3 

U5*» 

?207 
1671 
3059 
3^07 
3161 
3337 

1336 
2216 
2632 
237I 
U?92 
UUq? 
3q57 
436IÍ 
4561 

1749 
34a 

rã 
6677 
6556 
6317 
6s87 
6911 

2986 
5301 
5908 
6424 
9547 

CONFIDENTIAL 

1C- 
(Mu* Air 

( i 10^ A2 ) 

52 
^992 
975« 

*•17 
9957 
^9 

24 
970« 

lULX 

aoo.5 
200.** 
200.2 
497.6 
500.3 
500.5 

1009.0 
lÜOé.5 

; 
I 
; 

ï 
; 
; 
A 

0.5 
0.5 

.. 
2.4 
O.3 
0.5 
9.0 
6.5 

CHA MOI HI ( / 10* AD) 

97 
9967 
9845 

5«8 
9917 
9777 

kl 
9646 

200.5 
201.4 
201.7 
499.8 
499.0 
498.0 

1009.4 
ioo4.o 
1004.0 

J 0.5 
/ 1.4 
/ 1.7 
- 0.2 
- 1.0 
- 2.0 
/ 9.4 
/ 4.0 
/ 4.0 

CHAflCa T ( / 10* AD) 

I76 
9983 
9866 

876 
9928 
9730 

871 
9867 
9842 

199.6 
201.0 
200.9 
499-8 
502.3 
501.5 

1006.0 
1002.0 
1001.4 

- 0.4 
/ 1.0 
/ 0.9 
- 0.2 
/ 2.3 
4 x‘5 
4 6.0 
/ 2.0 
/ 1.4 

charcb vri ( / 10* ad) 

317 
9999 
9811 

688 
9969 

201.0 
203.2 
203.5 
5OI.O 
500.6 

J. 1.0 
I 3.2 
/ 3.5 
I 1.0 
/ 0.6 

it 
!A»t* 11/) 

C!*c« 

1236 
1633 
2^4 
1820 
3487 
3*03 
3238 
3718 
3811 

1517 
2475 

$3 
5190 
5372 
435b 
5294 
5400 

2571 
4332 
4316 
6345 
8077 
8I19 
7861 

21] 

97b4 
9512 
9986 

10062 

CHA«¿I II ( / 10* AJÍ) 

Âicn 

73 
19 

9799 
497 

14 
9807 
700 

99«5 
9818 

-JM. 'a. 

2C1.2 
2X.b 
201.4 
497.6 
502.4 
500.4 

10C8.3 
1 C2.4 
1002.2 

carài n ( / 10* ad) 

129 
19 

9761 
660 

9944 
98a 
762 
56 

9860 

200.4 
200.6 
202.0 
499.6 
500.2 
500.4 

IOO7.5 
1003.3 
1003.4 

CHARGE VI ( / 10* AT) 

218 
9954 
9812 

827 
9910 
9880 
865 

9898 
9801 

201.0 
202.4 
203,0 
5OO.2 
5OI.O 
501.1 

1003.8 
1002.1 
1001.7 

CHARGE VII (Cont'd) 

9802 
896 
16 

9824 

5OO.I 
1001.8 
999*4 

1001.0 

Irr« 

1 

2 
1 

1 
1 

1.2 
0.6 
1.4 
2.4 
2.4 
0.4 

2.4 
2.2 

I 
/ 
I 
mm 

ï 

0.4 
0.6 
2.0 
0.4 
0.2 
0.4 
7.5 

! 
1.0 
2,4 
3.0 
0.2 
1.0 

i. 1.1 
3*8 
2.1 
1.7 i 

/ 0.1 
/1.8 
- 0.6 
/1.0 
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tobst 

un 
iy>« 

? 07 

3^) 
?6^6 
3? PO 
3U03 

X36U 

i^6 
¿771* 
U232 
4583 
4o43 
41470 
4595 

3080 
5592 
6108 
8765 

10149 

1P5** Llcv't'.oa 
(HIiki* Air I*e«Ujr) 

OÍAJI31 I ( UOi AD) 

flLUU SLiJ 

^4 202.4 I 2.4 
9993 201.5 ¿ 1.5 
975« 201.2 I 1.2 

3*7 499.7 - 0.) 
53 50c.4 ¿ 0.4 

9867 502.0 I 2.0 
«01 _ _ 
6l 1004.9 i 4.9 

9745 IOO3.O ¿ 3.0 

CHAftOX Ill ( -10* AD) 

9« 201.5 / I.5 
9968 201.8 / :.8 
9846 202.1 / 2.1 

556 499.3 r 0.7 
18 5OO.3 / O.3 

9792 50O.6 / 0.6 
7I8 IOO7.O / 7.0 

80 1002.0 a 2.0 
9864 1001.3 / 1.3 

CHAfiGB T ( -10* AD) 

174 199.4 - 0.6 
4 203.0 / 3.0 

987O 203.5 /3.5 
904 500.0 0 
47 502.I /2.1 

9769 5O3.O / 3.' 
»35 1002.6 I 2.6 

999 6 999.4 - 0.6 
9768 998.7 - 1.3 

CHARGE TU ( «10$ AD) 

333 201.5 / 1.5 
9999 205.8 I 5.8 
9844 206.0 /6.0 
828 500.1 / 0.1 

9990 501.5 /1.5 

&££• 

1244 
2040 
2429 

3542 
3869 
3299 
3700 
3896 

1526 
2737 
3438 
3923 
5303 
5493 
4981 

5555 
5667 

3211 
4366 
4924 
6525 
8487 
8466 
8738 
9005 

10288 
IO322 
10833 
10833 

Cfe«c* 

C.tAWi II ( _10i AI) 

itlitt ¿aI. irror 

74 202.7 / 2.7 
9929 2(2.5 / 2.5 
9800 2C3.4 / 3.4 

4a6 5uo.6 / 0.6 
?6 503.0 / 3.0 

9818 504.2 / 4.2 
474 ic»6.o / 6.0 
195 999.7 - 0.3 

9867 999.0 - 1.0 

CHARGE IT ( -lOi AD) 

I30 201.2 
99U 2OI.3 
9762 201.2 

5S3 499.6 
9966 50I.5 
9843 501.7 

855 1003.2 
9955 ID00.5 
9750 1000.0 

/ 1.2 
/ 1.3 
/ 1.2 
- 0.4 
/ 1.5 
/ 1.7 
¿ 3.2 
I 0.5 

0 

CHARGE TI ( _10£ AD) 

,180 
9779 
9824 

891 
9896 

702 
230 

9729 

202.0 / 2.0 

203.0 / 3,0 
500.3 / 0.3 
501e6 /1,6 

1000.4 Z 0.4 
999.8 _ 0.2 
999.2 - 0.8 

CHARGE TU (Cont'd) 

9888 501.4 / 1.4 
898 1001.8 / 1.8 

9943 999.5 - 0.5 
9833 1005.6 /5.6 
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Mua 

987.9 
1820 
2¿84 
ni3 
2724 
3232 
ifoe 
3175 
3586 

3912 
2603 
3164 
3256 
2292 
2709 
2825 

1527 
2725 
3425 
2411 
4076 
4607 
2742 
4971 
5403 
5250 
5847 
6008 
4873 
5397 
5524 
4175 
4494 
4595 

0 230.4 -C.7 
9775 231.6 /0.7 

274 375.0 -2.4 
0 376.9 -0.5 

9742 378.0 /0.6 
415 467.7 -3.8 

0 471.5 0 
974I 472.2 /0.7 

0 922.6 0 
«682 923.O /0.4 

950 _ _ 
0 1100.3 -1.2 

9796 1100.0 -1.5 
917 __ && 

0 1192.2 /0.8 
9672 11<X).8 -0.6 

Chsrg« in 
(/ldi A, D.) 

.,:1141 txiCÎLl 

1)35 130 227.7 
0 227.4 

3006 ^-^60 227.6 
1916 278 3)9.7 
3176 0 340.4 
36^7 9771 341.0 
2373 550 487.7 
¿073 0 487.1 
4354 9824 488.6 
3878 595 935.0 
4600 0 933.7 
4683 9870 936.3 
3617 793 1084.0 
4058 0 IC8O.3 
4168 9767 1079.7 
3190 896 1165.0 
3605 0 1158.0 
3662 9854 1158.0 

Charge IV 
(/10$ A.D.) 

146 208.6 -1.0 
0 209.6 0 

9797 209,8 /0.2 
366 341.0 -0.7 

0 341.6 -0.1 
9763 341.2 -0.5 

633 456.2 A.2 
0 456.7 /1.7 

9739 453.8 -1.2 
796 921.0 -1.0 

0 922.2 /0.2 
9746 924.0 /2.0 

881 1029.6 -1.9 
0 1031.0 -0.5 

9751 1032.6 A.l 
757 1166.5 /2.0 

0 II64.8 /0.3 
9728 II64.5 0 

2035 202 213.8 
3626 0 215.2 
4425 9764 214.7 
3013 526 355.8 
5418 0 355.0 
5936 9758 355.4 
4491 9000 _ 
6751 0 500.8 
7099 9764 498.4 
6959 794 910.5 
7529 0 913.0 
7658 9797 915.5 
6292 825 1059.4 
6722 0 1059.6 
6857 9711 1058.7 
5039 897 1197.8 
5370 0 1197.3 
5460 9725 1197.7 

Tira 

/0.6 
/0.3 
/0.5 
-0.3 
/0.4 
A.o 
-0.1 
-0.7 
/0.8 
A.9 
/0.6 
A.2 
/4.7 
/1.0 
/0.4 
A.i 
/0.1 
/0.1 

-0.8 
/0.6 
/0.1 
/0.6 
-0.2 
/0.2 

/To 
-1.5 
-1.1 
A.4 
/3.9 

0 
/0.2 
-0.7 
/0.2 
-0.3 
/0.1 
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2<C0 

' 
V)?9 
F733 
704? 
Í059 
P058 
-'390 
P'06 
934? 
«466 
P005 
P4C5 
8502 
6353 
6666 
6715 

4757 
7513 
8115 
7974 

10148 
10384 
11267 
12324 
12435 
13598 
139Q0 
14072 
12342 
12663 
12722 
10243 
20467 
10536 

‘ff ltT - 

‘h»rf* tj 
<35* ».%) 

Ch»r/* T 
[/!"* A.'.) 

?47 7ÏZ.5 -0.1 
0 ?U. 0 

Qp05 21/.6 
*86 363.? /0.7 

363./ /1.1 
«°49 363.4 /0.9 

90? /.80,0 /~.7 
0 479.4 /0.1 

9778 478.2 -3.1 
915 903.8 /1.1 

0 903.3 /2.6 
9813 000.1 -0.6 

879 1050.3 /3.6 
0 1049.3 /2.8 

90OO IO47.4 /0.9 
Po2 1198.6 /.9 

0 1397.3 /0.6 
9848 1197.0 /0.3 

3410 355 
5000 0 
64O6 9*00 
4845 805 
0013 0 
84I4 9801 
tUt 867 
9770 0 

’0078 9784 
11029 836 
11555 0 
’1657 9825 
10188 818 
10578 0 
1 °709 9' 0-: 
?H8 658 
836/ 0 
8/9772 

^ * 
?9!« /".*6 
X*.0 -0.2 
335.4 /0.7 
334.3 -0.4 
334.2 -0.5 

' .7 - . 
461.0 -1.7 
463.4 /^.7 
119.2 fr.o 

9:7.3 6(.1 
917.4 A. 2 

3 04 3.2 -1 .2 
1048.0 /1.6 
1047.0 /2.6 
1195.7 /1.4 
1194.5 /3.2 
1194.3 0 

Cherge VII 
(/10* A.O.) 

4?9 210.4 -0.2 
0 211.4 /0.8 

9782 211.0 /0.4 
875 351 .0 /4.0 

0 347.6 /0.6 
9864 347.0 0 

770 498.7 /0.4 
0 498.8 /0.5 

9907 498.4 /0.1 
688 914.3 -0.7 

0 917.5 /2.5 
9847 915.7 /0.7 
757 1065.8 /2.5 

0 1065.4 /2.1 
9852 1064.2 /0.9 

709 1184.7 /1.0 
0 1184.0 /0.3 

9771 1184.0 /0.3 
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hui 

<*)] 
]ßJO 
2692 
¡61«» 
)229 
UIP 
?r?6 
)2¿0 

)107 
2109 
2779 
2601 

1536 
2762 
3470 
2770 
5091 
5510 
5098 
5580 
5665 
4275 
4653 
4716 

CONFIDENTIAL 

nr*. 
h're» I 

je.i*rgBl £>T>*L-i ítíík.ílUá*-LU. ■-il 
II 

iîtUûl XjJU lOLiC rtUm .JLa Ixr-x 

10i ?x>.9 -C'.2 
0 210.« -0.3 

<*9! 23J.5 ¿b.¿ 
419 /69.7 -1.0 

0 471.4 -0.1 
9748 473.5 /2.0 
077 _ __ 

0 U00.3 -1.2 
9656 rol.2 -0.3 

041 _ 
0 11O0.4 -1.0 

9723 11Q0.7 -0.7 

1342 1 30 
23^0 0 
3041 9761 
2395 *57 
4159 0 
4427 o?35 
36*4 854 
4174 0 
4?57 0829 
3333 01 34 
3712 0 
3022 0723 

226.8 -0.3 
227.4 *0.3 
227.0 /3.7 
¿86.5 0.3 
487.^ 0 
480.6 ¿).8 

1080.* /1.3 
1079.5 /0.2 
1079.7 /3.4 

1057.5 -074 
1057.4 -0.5 

Charge III 
(-10* A.D.) 

Chnrg* IV 
(-IO* A.D.) 

147 210.1 /3.5 
0 210.1 /0.5 

9799 210.0 /3.4 
642 455.9 /0.9 

0 455.0 0 
9754 455.4 /0.4 

802 1035.7 /4.2 
0 1033.0 /1.5 

9840 1032.5 /1.0 
865 1165.0 /0.5 

0 1164.1 -0.4 
9837 1164.0 -0.5 

2051 204 
3691 0 
4496 9768 
4800 881 
6969 0 
7278 9798 
659? 767 
7001 0 
7070 9859 
5282 863 
5608 0 
5619 9°08 

215.2 /06 
215.0 /0.4 
215.0 /3.4 
500.2 /3.4 
500.2 /3.4 
500.3 /3.5 

1061.0 /1.6 
1059.3 /0.4 
1059.4 0 
1198.0 /0.4 
r97.1 -0.5 
1197.0 -0.6 
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f 

r U ‘ l ¡áOL-Z, 

'♦ •1 î". »»’Oil 

r««rr« n 
C.îM #.©) 

?<H4 ÏU 
1*12 0 
STM 9®!7 
6¿&4 M) 
#415 0 

<*4A 
c‘79 6#4 
«03S 
P975 9917 
6P04 7?3 
7064 0 
7094 990# 

?1‘.S #'.9 
21S.J £>.*> 
71 «.4 <4?.t 
479.0 -0.3 
4**.7 -0.6 
47<*.? -0.1 

'04^.7 /2.2 
ICif.O /).5 
104# .0 /1.5 
l’Qf.0 -0.7 
1196.3 -0.4 
’19/.5 -0.2 

J#44 >91 
6» 01 0 
¿409 5^740 
t U t79 

10377 0 
10744 Tit 
D007 #0* 
11406 0 
11430 9947 
##04 70S 
9044 0 
9113 9784 

30Í.® 
TOO.! 
77*. 5 
462.4 
467.1 
462.2 -”*.5 

’Oí**.# Ji.é 
1 i*.? /2.6 
1046.4 /2.7 
119).8 -0.5 
1)93.4 -0.9 
l’01.) -1.0 

Charge VII 
(-)0-/ \P.) 

4952 
PO66 
8796 

12102 
13334 
13CP7 
13586 
I3923 
13984 
11276 
11539 
11586 

518 
O 

9737 
872 

O 
9790 
nr72 

O 
9852 

802 
O 

9848 

207.9 
211.8 
212.2 
498.4 
497.7 
497.6 

1066.4 
106/. .3 

1183.8 
118/. .1 
1184.2 

-2.6 
/1.2 
/).6 
/0.1 
-0.6 
-0.7 
/3.1 
/1 .0 

^Ti 
/0.4 
/0.5 
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ron 
A* un 
Tel? 
71« 

3370 
5235 
6396 
8 79* 

10178 
IOÍ405 
10216 
10715 
10769 

IC^W» * ííirmt lm Dt •CM. 

* • *0- N0. - I) 

í T ( / s^*r ti ( í rfi 

i*\f- 1 **.1* irr ,f ■f 

15* 
% 

9*70 
r* 

9762 
777 

^9*5 
9713 

ctíl.9 
20^.3 
.»O' .0 
>C2.? 
507.0 

1000.0 
9^8.0 
»97.3 

; 1.9 

/ 5.O 
l 2.2 
l 7.0 

0 
- 0.2 
- 2.7 

26^5 

Nr'» * “ 
7065 
RVjC 
T628 
«1*52 
89?* 
8980 

229 
9816 
9*3** 

753 
13 

9*91 
799 

99¼) 
981*0 

200.0 0 

203.0 FjTo 
501.? ; 1.5 
501.2 ¿ 1.2 
501.0 / 1.0 

1001.7 ¿ 1.7 
1000.6 ¿ 0.6 
1000.4 / 0.4 

CHARO! Til ( / 99°F) 

317 
72 

9730 
8I6 

995I 
9778 

e6o 
9909 
9799 

201.0 / 1.0 
203.9 / 3.9 
201.0 ¿ 1.0 
501.0 / 1.0 
500.7 I 0.7 
50C.5 / 0.5 

1003.3 /3.3 
1001.0 / 1.0 
1001.0 / 1.0 
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i O*»*-* ir t loe Ch*ck 
(**ir.u* Air T*tx -*»90F) 

CHAtCS ▼ ( _5?° F) CHAS« 71 ( -59« F) 

tasaa ú&l£fei L&csl MHbk fixai 

2&* 
3^ 
3«57 
4415 
65 
6691 
6367 

6«57 
6977 

IV 
yo olé 
9« 60 

8Ó4 
99*7 
9907 
866 

51 
9829 

200.5 / 0.5 
200.3 #.0.3 
20C.Í / 0.1 
*»98.0 - 2.0 
500.5 ^ 0.5 
5OI.2 ^ 1.2 

1002.5 /2*5 
1001.7 / 1.7 
1001.0 / 1.0 

25^*5 
ua4 
474? 
7618 
80U« 
Jfyk 
829U 
8370 

217 
9963 
9806 

UJ> 9824 
760 

9976 
98)0 

203.8 
204.0 
203.5 
499.*» 
5OC.3 

iooi.5 
10G2.1 
10C2.0 

/ 3.8 
/ KO 
/ 3.5 
.0.6 
/ 0.3 
/ 1.5 
/ 2.1 
i ?.o 

CHABÛI TU ( _59° F) 

3032 326 
5364 2 
5905 9831 
s4iq 703 
9544 9980 
9675 9«79 
9732 678 

10106 9955 
10184 206 

201.8 ¿ 1.8 
205.5 / 5.5 
205.5 / 5.5 
499.0 - 1.0 
498.5 - 1.5 
498.5 .1.5 

1000.3 /0.3 
1000.8 /0.8 
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9F9 
1827 
2¿93 
1612 
3195 
3606 
27CU 
31^5 
3?82 
2377 
2738 
28¿9 

1 531 
2741 
3445 
2753 
501e» 
5444, 
4918 
5470 
5581 
4217 
4558 
4645 

;H bi: * jlS lr • , L^ f&l 

lh*r~r X 

{/‘•0r‘7) 

'^Irht Lzzslz 

Ch*rpe II 

(/ *9°A7 ) 

1. « 1 a 

108 231.1 0 
0 230.5 -0.6 

0775 231.0 -0.1 
417 469.0 -2.5 

0 471.7 A3.2 
9744 472.4 /^.9 

853 _ _ 
0 1100.0 -1.5 

9814 1099.5 -2.5 
812 1223.0 __ 

0 1191.7 /0.3 
969*» 1190.7 -0.7 

1338 130 227.4 
2283 0 227.3 
30'9 9761 227.9 
7381 552 /87.5 
4105 0 /87.8 
4281 0828 ¿88.0 
3644 816 1082.1 
¿¿0« 0 1079.7 
¿205 9^91 1079.6 
3296 770 1160.3 
36/.8 0 1157.9 
3696 9882 1157.7 

fv*rpp in 
(/ 59° A.T.) 

147 209.5 -0.1 
0 210.0 /0.4 

9798 209.8 /0.2 
638 454.5 -0.5 

0 454.5 -0*5 
9746 455.2 /0.2 

915 1031.8 /0.3 
0 1034.0 / 2.5 

9786 1033.7 /2.2 
800 1166.6 /2.2 

0 II65.2 /0.7 
9771 1165.0 /0.5 

Chp^pp IV 

(/ 59° A.T.) 

204^ 204 215.0 
3672 0 216.3 
4470 9768 216.0 
4532 915 500.8 
6870 0 499.8 
7190 9787 499.4 
6375 901 IO6I.O 
6854 0 1060.4 
6954 9789 1060.4 
5198 772 1198.5 
5485 0 II97.8 
5544 9820 1'97.8 

Lllst 

A3.3 
A3.2 
/0.8 
-0.3 
0 

Al. 2 
/2.8 
/0.4 
/0.3 
/2.4 
0 

-0.2 

/0.4 
/1.7 
A .4 
/1.0 

0 
-0.4 
/1.6 
/1.0 
/1.0 
/0.9 
/0.2 
-0.1 
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^71 
L^9 
5617 
6501 
*<02 
P913 
8*;3i 
B907 
0043 
6761 
7033 
7044 

4P25 
7752 
8343 

11657 
12951 
13136 
13102 
13382 
13505 
10671 
11077 
11082 

CONFIDENTIAL 

JUS... 

(/ ^T5 A.7.) 

Mflgh^ jol^ ÍLLíL 

257 214.6 0 
0 214.8 /0.2 

9731 21*.6 /1.0 
908 479.4 /.1 

0 478.0 -1.3 
9727 477.5 -1.5 

736 1046.5 /2.0 
0 1047.8 /1.3 

9711 1047.8 /1.3 
771 1195.6 -1.1 

0 1195.1 -1.6 
9965 1'95.4 -1.3 

3792 349 
6001 0 
6592 9ff2ö 
8675 848 

10278 0 
10685 9720 
1083? 694 
11172 0 
11247 Q835 

6558 860 
8848 0 
8861 9958 

208.6 -0.6 
2^9.6 /0.4 
200.6 /0.4 
462.8 /0.1 
<.62.8 /0.1 
462.8 /0.1 

104/..2 -0.2 
1042.4 -2.0 
1042.0 -2.4 
1194.0 -0.3 
1193.3 -1.0 
1193.4 -0.9 

Charge VII 
(/ 59°A.T.) 

499 210.7 /0.1 
0 211.3 /0.7 

9796 211.6 /1 .0 
895 500.2 /1.9 

0 501.0 /2.7 
9850 501.3 /3.0 
647 1062.2 -1.1 

0 1061.5 -1.8 
9700 1061.0 -2.3 

636 1081.7 -2.0 
0 1182.0 -1.7 

9982 1184.0 /0.3 
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UP¿ 
1P)2 
2500 
î 7P° 
3209 
3619 
2710 
3 pop 
3290 
23P3 
2750 
27^1 

Ch rp* T 

F Â.T.) 

' *r% + * 

096 
0 231.0 -ÕTl 

9^5 231.7 A.6 
¿69.4 -1.7 

0 ¿71.7 /0.2 
97¿6 ¿7).¿ /1.9 

661 P22.5 /2’.0 
0 1100.3 -1.2 

9823 1099.6 -1.9 
622 1224.5 /33.1 

0 1191.4 0 
9888 1191.0 ^3.4 

'tr -.-r -^rv) 
Chrí# il 

<-59b, F.T.) 

- Vht 

13¿0 lio 
2290 0 
3028 9761 
2387 554 
4128 0 
4400 9831 
3656 031 
¿128 0 
¿220 9806 
3307 786 
3668 0 
3709 9898 

-"ror 

227.4 /0.3 
227.6 /0.5 
228.0 /0.9 
487.2 -0.6 
¿68.7 /0.9 
¿88.4 /0.6 

1183.2 /3.9 
1079.0 -0.3 
1079.3 0 
1160.6 /2.7 
1157.6 -0.3 
1157.3 -0.6 

^hf rpp III 
(-59°F A.T 

1531 274 
2742 0 
3449 9798 
2757 638 
5c;? 0 
5464 9746 
5050 764 
5503 0 
5606 9^01 
¿232 819 
¿584 0 
4664 9790 

210.0 /574 
210.3 /0.7 
454.4 -0.6 
455.6 ,.0.4 
455.6 -0.4 

1033.0 /1.5 
1031.0 -0.5 
1030.6 -0.9 
II65.2 -0.7 
1163.7 -0.8 
116/.2 -0.3 

Charge IV 
(-59°F /.T 

2024 200 
3594 0 
/412 9758 
4492 89/ 
676/ 0 
7136 9751 
6356 8/3 
6805 0 
6917 9723 
5762 707 
5442 0 
5527 97/8 

214.0 -0.6 
215.5 /0.9 
214.6 0 
498.0 -1.8 
498.6 -1.2 
498.8 -1.0 

1060.0 /0.6 
1059.5 /0.1 
1059.5 /0.1 
1197.6 0. 
1197.0 -0.6 
1196.7 -0.9 
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r>r>.g 

2Pfi? 
¿¿*>8 
5116 
6018 
7969 
8353 
8735 
9353 
9511 
6385 
6687 
6756 

4888 
7839 
8560 

114/2 
12689 
128/8 
1278/ 
13167 
13272 
10613 
10898 
10990 

CONFIDENTIAL 

Ch*rf* V 
(-59°f A.T.) 

Height -..8 > 8 rrcr 

!_i_y ? Mr wrm~59°r) 
Ch> rr* 71 

(.505F #.T.) 

ITrgx 

24? 215.0 /0.4 
0 215.5 A».r 

«>803 215.0 /0./ 
883 /80.2 /9.9 

0 479.0 -0.3 
9743 479.8 /0.5 

866 902.1 />.4 
0 903.7 /3.0 

9752 9C3.3 /2.6 
8/4 1197.0 /0.3 

0 1196.0 -0.7 
9790 11Q6.0 -0.7 

3794 353 
5923 0 
6714 9733 
8182 904 
9666 0 

10120 9821 
10475 665 
’0794 0 
10871 °829 
g-vry ^>6 
8544 0 
8569 9919 

209.2 0 
210.3 /1.1 
209.5 /^.3 
463.0 /b.3 
/62.5 -0.2 
462.5 -0.2 

1047.8 /\¿ 
IO46.0 /1.6 
’045.3 A».9 
1194.3 0 
1193.4 -0.9 
1193.3 -1.0 

Charge VI 
(-59°F A.’’’.) 

509 210.4 -0.2 
0 211.6 A.O 

9728 211.6 A.O 
909 500.4 /2.1 

0 4q8.4 /0.1 
9863 497,6 -0.7 

905 1063.4 /0.1 
0 IO62.I -1.2 

9736 1062.4 -0.9 
896 1182.5 -1.2 

0 1182.6 -1.1 
9687 1182.6 -1.1 
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iláLI f* • 
- . im.! 

~ II { ? «.. . 
» . 

HU? OÄ1 
1*12 0 
24ÍÍ 9772 
177«» 40) 
5173 0 
3596 9736 
2695 i)? 
3174 0 
3272 9769 
2301 916 
2721 0 
2776 <*?52 

2^.7 .0.4 
231.2 ¿\1 
4^9.3 -2.2 
471.5 0 
471.7 /).2 

1)16.'/ H.O 
1101.5 -0.5 
1100.0 -1.5 
1242.2 /50.6 
1192.) /3.9 
1)91.6 /3.2 

1332 1» 
2264 
1010 9^57 
2)73 *47 
4060 0 
4372 o*î* 
3634 792 
4061 0 
4105 7762 
3206 8Q« 
3629 0 
3667 9653 

226.5 -0.6 
226.7 -0.4 
2r\) 
486.7 
487.4 
¿«7.7 

1062.5 
1079.5 
)7^.5 
liii.) 
1157.6 
1157.3 

rh*iv* IlK .hltr [*?) Chrrr* IV (Grn. f og) 

1<26 U5 
2725 0 
343P 9796 
2747 6329 
5001 0 
5442 9738 
4915 
5460 0 
5581 9766 
4214 982 
4549 0 
4644 9750 

2^9.3 -0.3 
209.5 -o.l 
210.0 /0.4 
454.5 -0.5 
455.4 /0.4 
455.0 0 

1033.5 /1.5 
10)1.0 -0.5 
1030 7 _0.8 
1165.4 /0.9 
1164.7 /0.2 
1164.3 -0.2 

1524 145 
2718 0 
3433 979’ 
2743 6*». 
4989 0 
5434 9734 
4909 889 
5446 0 
5573 9754 
4209 770 
4538 0 
4638 9737 

279.6 
210.3 
209.0 
454.3 
454.6 
455.0 0 

1033.3 /1.8 
1C33.0 /1.5 
1032.9 /1.4 
1166.3 /1.8 
1164.6 /0.1 
1164.4 -0.1 
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20M 
y io 
uu 
¿MO 
6F1Î 
71fc¿ 
6160 
6f»U 
6^0 
flP6> 
*i¿5? 
^532 

: t V f! : '—Ll* 4.,:1. Iz-U...jj.ji.Li 

•# nrícn 

■ht lUJ -LfcLI l/*ht Irr 

roi 2U.9 /D.3 
0 215.? /0.6 

9762 2U.P /1.2 
002 ¿ck>. 3 >0.5 

0 ¿7Ä.P -1.0 
0765 ¿99.0 -0.8 

85¿ '059.6 /D.2 
0 1059.1 -0.3 

97H 1059.2 -0.2 
70 1197.¿ -0.2 

0 1'96.¿ -1.2 
9763 1^96.1 -1.5 

29¿¿ 2¿6 
¿552 0 
* 217 oarfj 
6372 8/ f 
8207 0 
85U 9800 
8276 752 
86A¿ 
8787 97¿2 
6566» 775 
68¿2 0 
9399 9700 

2U.6 0 
/U.7 / .1 
215.1 /1.5 
¿79.2 -0.2 
¿TP.c -1.3 
¿79.3 0 

10¿9.2 /2.7 
1Q¿8.5 /2.0 
10¿8.0 /1.5 
1196.0 -0.7 
1196.0 -0.7 

Ch»rgr Tag) rh«rge /TI(Whlt^ Fag) 

2037 202 
3638 0 
¿¿50 9763 
¿516 905 
6826 0 
TílL 9770 
6368 P69 
6831 0 
6950 9752 
5193 736 
5¿65 0 
5540 9780 

2U.9 /0.3 
215.2 /0.6 
215.4 /0.8 
499.3 -0.5 
498.6 -1.2 
498.5 -1.3 

1059.9 /0.5 
1059.4 0 
1059.6 /0.2 
1197.1 -0.5 
1196.4 -1.2 
1196.6 -1.0 

3778 348 
5927 0 
6503 9820 
8?°1 916 

10050 0 
10283 9840 
10587 788 
10970 0 
10996 9942 
8469 654 
8688 0 
8720 9750 

208.2 -1.0 
209.8 /0.6 
209.1 -0.1 
¿62.5 -0.2 
¿62.0 -0.7 
462.1 -0.6 

1049.8 /5.4 
1047.4 /3.0 
1047.0 /2.6 
1194.4 /0.1 
1193.5 -0.8 
1195.4 /1.1 

Charge VIII(White Pag) 

4843 500 
7735 0 
8294 9810 

11545 882 
12794 0 
12994 9833 
12880 873 
13260 0 
13399 9657 
IO694 868 
10976 0 
10999 9925 

209.0 -1.6 
210.8 /0.2 
210.5 -0.1 
498.0 -0.3 
497.1 -1.2 
497,0 -1.3 

1064.8 /1.5 
1063.3 0 
1062.9 -0.4 
1182.7 -1.0 
1182.9 -0.8 
1182.5 -1.2 
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liiéj 

JOIS 

3^3 
xroo 
?7L3 

^103 
221 è 

27^3 
3?oo 

^5* 
4115 
4663 
^572 
4115 
3658 

IC4»»®* 7 -»• H •*<* (A- -,««.411 

CK* M X 

2D .0 Í.C 
^t.9 1C. ? 
3¾. 7 1}.2 
43I.O lo.? 
50I.O 19.2 
92**.2 U-6 

1C1Î.4 31.4 
1141.5 36.0 

Ir? or ( 

l --1 

«.c 0 
1C. i4** a*-' • ^4 
13. ?5 
It. 75 U>.0* 
19.2* r 
31.96 /c. j6 
34.00 /''.tc 
36.64 / 0.64 

OU> U It 

1*29 213.9 9*3 
2.€ù 2lb»Q 11.9 
2743 345.7 14.7 
3^00 421.2 18.0 
VjCZ 504.3 21.0 
4023 *90.0 33.5 
3658 1032.3 36.9 
3200 1141.2 39.2 

CHAROS HI CHAROS IT 

203.5 9.7 
223.5 10*7 
276.3 13*1 
335.O I5.7 
U01.5 18.7 
Uso.4 22.0 

929.4 37.7 
965.I 38.6 
1079.0 41.4 
1162.4 43.3 

3.76 /0.06 
10.67 -0.03 
13.05 -0.05 
15.75 Xc-09 
16.70 0 
22.00 0 
37.73 /0.03 
38.65 /0.05 
41.74 /O.34 
43.58 /0.28 

2743 
32OO 
3658 
4115 
4572 
5029 
5121 
5486 
5029 
4572 

215.6 11.5 
257.6 13.7 
303.3 lö.O 
353.3 18*5 
410.0 21.3 
476.4 24.4 
491.7 25.1 
987.5 **3.7 

1078.0 46.1 
1147.5 47.9 

A) 

l' Ull 

8.97 
11.40 
I3.9O 
lb.50 
I9.3O 
29.60 
32.52 
34.40 

II.50 
13.65 
I6.IO 
18.60 
a.38 
24.55 
25.26 
43.84 
46.35 
48.00 

Irror, 
T - f 

-0.33 
-O.5O 
J0.8C 
-I.5O 
-0.70 

-4.80 

0 
-O.05 
/0.10 
/0.10 
/0.08 

/0.15 
/0.16 
/0.14 
/0.25 
/0.10 

3658 
4115 
4572 
5029 
5486 
5944 
64oi 
6675 
7315 
6Ü5Ö 
6401 
5944 

CHARGE V 

221.0 
253.8 
288.8 
326.8 

4r5.5 
501.2 
934.1 

1021.Ö 
IO07.O 
1141.0 

15.6 
17.6 
19.8 
22.1 
24.6 
27.4 
29.3 
4 0 • 4 
51.4 

53.3 
54.Ö 

13.57 "0.03 
15.54 _o.o6 
17.5g -0.02 
19.80 0 
22.I3 /0.13 
24.70 /0.10 
27.50 /0.10 
29.47 /0.17 
44.50 /0.10 
51.58 /0.18 
53.61 /0.31 
55.10 /0.30 
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10' ’O' Fus* CK*ck (a?p#cAI* a) 

1 

:ka '' J. »I 

F f'dr) 
Dror 
F - f' R 

CEAtli; Til 

a t f’cit) 
Irror 
F - F* 

4115 197.5 lM 
U572 22**. Í 15.J 
5029 252.4 17.1 
5**86 2Í1.7 19.5 
59^ 312.7 21.5 
t>Uoi 345.8 2).6 
6858 ¿81.0 25.« 
7315 419.5 28.2 
7772 462.3 3°*8 
8230 512.O 33*6 
91h4 907.O 53.2 
8687 987.0 50.6 
8230 1048.0 58.7 
7772 1097.8 
7315 1141.0 61.7 

13.80 
15.60 
17.60 
19.46 
a. 46 
23.62 
25.90 
28.30 
3a 88 
33.80 
53.3O 
54.52 
58.57 
60.67 
61.15 

-^.10 
-0.10 

0 
-0.04 
-0.04 
/0.02 
/0.10 
/0.10 
/0.08 
/0.20 
/0.10 
-0.08 
/O.I7 
/0.37 
-0.55 

5486 2C6.5 
5944 230.5 
6-401 255.4 
685* 2*2.4 
73I5 309.4 
7/72 335.5 
8230 369.5 
86*7 403.0 
9144 439.0 
9601 476.3 

10058 526.4 
10973 915.0 
10516 985.0 
10058 1037.6 

9601 1081.0 
9144 III9.0 
8687 1152.7 

17.2 17.14 
1-.0 18.90 
20.8 20.8C 
22.7 22.66 
2^.7 24.66 
26.7 26.76 
28.8 28.90 
31.1 31.I* 
33.6 33.50 
)6.2 36.17 
39.1 39.26 
60.2 60.57 
63.4 63.76 
65.6 65.94 
67.2 67.68 
68.6 68.¡38 
69.8 70.40 

-0.06 
-c.iq 
0 

—C.C4 
-0.04 
/0.06 
/0.10 
/0.08 
-0.10 
-0.03 
/C'.i6 
/0.37 
/0.36 
/0.34 
/c.4i 
/0.38 
/c.60 
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ft MM* 

I 

13?9 

nu) 
>AJU 
3*83 
3o5ö 
3?00 
2926 

Ch*r(« 1 
li. ^ ( Á^spmr.u « a) 

II 

ti trrw i £ 

??6.0 9.5 
?9«.5 1?.? 
376.U 15.? 
U70.8 18.6 
516.5 0?.? 
965.7 31*. 3 

llcO.O 37.0 
11^.0 3^.0 

9.51 /0.01 7756 227.0 10.6 
17.36 /0.18 771*3 7^0.6 13.0 
15.1*0 /0.70 J700 337.3 15.6 
16.95 /0.35 3658 4O7.I 18.4 
70.58/0.38 4115 **0.8 ?i.6 
33.83 -0.47 4797 518.0 73.1 
36.40 -0.60 4755 895.6 36.7 
37.13-0.87 4577 967.4 3.6 

4115 1080.0 41.1 
J6 58 1158.0 47.8 

Charge III Charge IT 

7743 709.3 11.2 
3200 250.0 1j.3 
3658 793.8 15.5 
U.15 341.5 17.9 
U72 393.9 20.5 
5029 454.2 23.3 
5395 511.2 25.9 
6035 890.2 41.? 
5486 1033.I 45.3 
5029 1106.5 47.2 
4663 1153.8 4 .3 

11.15 -0.05 3658 
13.25 -0.03 411r 
15.48 -0.02 4572 
17.85 -0.05 5029 
20.45 -0.05 5486 
23.35 /0.05 5'sUi 
25.97 /0.07 6401 
40.62 -0.53 6858 
44.82 -0 4« 7315 
1j6.43 -0.77 6858 
47.05 -1.25 6401 

5944 

215.0 13.3 
246.7 15.2 
281.0 7.2 
316.2 19.3 
355.0 21.5 
397.3 23.9 
414.2 26.5 
499.O 29.4 
991.2 50.0 

1059.7 52.3 
1113.3 53.9 
1157.8 55.2 
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9 J«u>bmr 1957 
*11. $r 

r*m 
f1 Error 

10.70 /0.10 
13.10 /0.10 
15.73 /0.13 
18.6? /0.22 
22.0U /0.44 
?3. 30 /0.20 
36.17 -0.53 
38.05 -0.55 
.0.63 -0.47 
41.74 -1.06 

13.18 -0.12 
15.12 -0.08 
17.07 -0.13 
19.15 -0.15 
21..30 /0.15 
23.68 -0.22 
26.24 -0.26 
29.15-0.25 
50.10 /0.10 
52.00 /0.30 
53.37 -0.53 
53.83 -1.37 



CONFIDENTIAL 

wh«rf* T 

*- ®1 £_ 

457? ?15.0 15.0 
50?9 2U.3 16.8 
5^66 76^.7 13.6 
59U 799.0 20.5 
6401 229.8 22.4 
W58 )62.7 24.4 
7)15 )97.8 26.6 
7772 4)6.2 29.0 
82)0 478.6 31.5 
8687 527.5 34.2 
9601 901.3 53.4 
9144 983.4 56.6 

10u7.4 5“. 7 
82)0 1093.7 60.) 
7772 1132.7 61.6 

Charge VII 

Ch-ck ( rvl!jc a) 

Charge VI 

Fute 
Cl 7rrcr 

Fuie 
2' I F* hr ror 

15.06 /0.06 
.6.80 0 
18.60 0 
70.1,3 -0.02 
22.47 /0.02 
24.50 /0.10 
26.6) /0.03 
28.87 -O.l) 
31.47 -0.03 
34.32 /0.12 
52.90 -0.50 
56.28 -0.)2 
58.47 -0.2) 
59.80 -0.50 
60.43 -1.17 

5944 209.9 
6401 233.0 
^858 256.5 
7315 281.2 
7772 )07.5 
8230 )35.2 
868 7 364.0 
9144 394.6 
9601 427.2 

1X)58 462.6 
10516 501.7 
11887 929.4 
11430 "97,0 
10973 1046.0 
10516 1085.0 
10058 1117.7 
9601 1145.7 

17.4 17.54 /0.14 
19.1 19.15 /0.05 
20.9 20.90 0 
22.7 22.70 0 
24.5 24.50 0 
26.4 26...5 /0.0e 
23.8 2S47 /0.17 
30.3 30.48 /0.18 
32.5 32.70 /0.20 
34.8 35.08 /0.28 
37.3 37.67 /0.37 
61.8 61.70 -0.10 
64.6 64.53 -0.07 
66.6 66.70 /0.10 
68.1 67.90 -0.20 
69.3 6^.83 -0.47 
70.4 68.97 -1.43 

7772 212.1 20.7 
82)0 2)2.4 22.4 
8687 253.7 24.1 
9144 276.0 25.9 
9601 299.8 27.7 

10058 )23.0 29.5 
10516 )48.1 )1.4 
10973 375.0 33.) 
11430 402.8 )5.3 
11887 432.4 37.5 
12)44 46).9 )9.8 
12802 498.5 42.2 
146)0 910.0 69.1 
14173 978.5 72.1 
13716 1025.4 74.3 

20.57 -O.l) 
22.20 -0.20 
23.86 -0.24 
25.52 -0.38 
27.41 -0.29 
29.15 -0.35 
31.08 -0.)2 
33.02 -0.28 
35.20 -0.10 
37.30 -0.20 
39.60 -0.20 
42.24 /0.04 
67.92 -1.18 
71.60 -0.50 
74.11 -0.19 
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.Cfcr*« a 

JTLfL ih :>i 

Comb jf 
A2 Drift Allowable 

550 6397.5 6 39S.5 
laTO 6399.5 6 397.0 
2750 0 6393.5 
2750 0.5 631*2.5 

-2.0 
-2.5 
-6.5 

5ö.O 

1 
2 
6 

52 

In jr Parean t-aga 
Dry - Allow «4thin 1 Kil 
- Accuracy 

/1.0 
/0.5 
/0.5 
/6.0 3/U 

Charga !l 550 
11*70 
2750 
3660 

6390.< 6369.5 
6397.0 6395.0 
6396.5 6391*.0 
6399.3 631*7.5 

-1.0 0 
•2.0 ? 

-1*. 5 1* 
-51.8 52 

/1.0 
0 

/0.5 
-0.2 IiA 

Charga III 550 
11*70 
2750 
5500 

6390.0 6390.0 
6397.0 6395.5 
6398.5 6 395.7 

0.5 6363.5 

0 0 
-1.5 1 
-2.8 3 
37.0 39 

0 
/0.5 
-0.2 
-2.0 3/U 

Charga IV 550 
1U70 
2750 
5950 

6390.0 6390.0 
6396.7 6395.7 
6398.7 6396.7 

0 631*8.5 

0 0 
-1.0 1 
-2.0 2 

-51.8 51 

0 
o 
o 

/0.5 U/U 

Charga ? 550 
11*70 
2750 
911*0 

6390.0 6390.0 
6396.7 6396.0 
6398.5 6397.0 

0.5 6367.O 

0 0 
-0.7 1 
-1.5 1 

>33.5 35 

0 
-0.3 
/0.5 
-1.5 3/U 

Charga VI 550 
1U70 
2750 

11000 

6390.0 6390.0 
6396.5 6396.0 
6398.5 6398.0 

0.5 6360.O 

0 0 
-0.5 0 
-0.5 1 
1*0,5 U2 

0 
/0.5 
/0.5 
-1.5 3/U 

Charge VII 550 
1U70 
2750 

11700 

5390.0 639O.O 
6396.7 6396.5 
6398.5 6398.0 

0.5 631*0.5 

0 0 
-0.2 0 
-0.5 1 
-6.0 58 

0 
/0.2 
/0.5 
/2.0 3/U 

Total 23/28 
Percentage 82,0 
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CRAfta i 

(n.A.) 

CHAJRa II 

(B.A. ) 

CHARGE III 

(n.A.) 

CHARGE IT 

(H.A.) 

CHARGE T 

(H.A.) 

CHARGE TI 

(H.A.) 

CHARGE VII 

(H.A.) 

CONFIDENTIAL 
IGt>KM Drift Check 

X At 
C otr~ at i T Error 
Atlrjth Drift AllowHblo Drift - Allow 

550 6331.0 
1^70 6,^7.0 
?750 63^9.0 
lfJ0 6398.0 

63««.5 -2.5 6393.0 J*.o 
6391.5 -7.5 
63?6.5 -71.5 

1 A.5 
3 /1.0 
8 -0.5 

70 A.5 

550 6391.0 6)89.5 
1**70 6397.0 6396.0 
2750 6399.0 6393.0 
Jilo 6399.3 6)^2.5 

“1*5 1 A*5 

I l S 
-56.8 57 -0.2 

550 
1470 
2750 
^570 

6391.5 6)89.7 -1.8 
6397.3 639^.7 -2.6 
6399.0 6399.0 -5.0 
6359.5 6369.0 -30.5 

1 
2 
5 

28 

/0.8 
/0.6 

0 
A. 5 

550 6391.3 
1&70 6397.3 
2750 6399.0 
^570 0 

6390.5 -1.5 
6395.3 -2.0 
6395.3 -3.7 
63^5.0 -55 

/0.5 
0 

550 6391.5 
^70 6397.3 
2750 6399.0 
6398 0.3 

6390.7 -0.8 
6396.0 -1.3 
6396.3 -2.7 
6355.0 45.3 

1 
1 
3 

^3 

-0.2 
/0.3 

550 6391.3 
1470 6397.3 
2750 6399.O 
8226 0.5 

6390.7 -0.6 
6396.3 -1.0 
6397.0 -2.0 
6361.0 -39.5 

550 6391.3 
1470 6397.3 
2750 6399.0 
9140 0.5 

6391.0 -0.3 
6396.3 -1.0 
6397.8 -1.2 
6350.0 50.5 

0 
1 
1 

48 

/0.3 
0 

/0.2 
/2.5 

^rc*ct«r« rfllhiE 
I all Atcurnry 

2/4 

4/4 

3/4 

4/4 

3A 

3A 

3/4 

Total Percantaga 22/28 Jo,5 
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Teat 

l-l d£ -JZ?2 ¿IZZi ¿HL 
1000 
?000 
)000 
ÜOOO 
Ç000 
6000 
7000 
8000 
9000 

iOOOo 

900 950 
1900 1950 
?902 -»951 
)900 )950 
U900 U* 
5900 5950 
6900 6950 
7900 7950 
8900 8950 
9900 9950 

1050 1097 
?0.8 2096 
3050 )097 
,401*8 0095 
lOlfi 5098 
6050 6098 
7050 7098 
8050 8097 
9050 9097 

10050 10097 
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Bang« Spread (105! : i) 

fraf» (^) -i-ÍL- / IC -èC UC 

1000 
2000 

500C 
6000 
7000 
8000 
9000 

10000 

10U9 
20U« 
30^9 
4050 
5049 
6o48 
70U9 
8050 
9049 

10048 

7IOO 
8098 
9098 

IOO97 

450 
I949 
2950 
3950 
4q5c 
5950 
6951 
7950 
8950 
9950 

900 
199« 
2900 

5900 
6900 
7900 
8900 
9900 
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IC'íKX r.or-.nl« (yi«c«l r 1fr * fr e *i LTi'AC Cerrutfr) Charr» 1 

Corre• ondi 
ju-Ia i^rrgf ^rrg 

91*? 
9Ó2 
9i?l. 

1501 
li)07 
1^03 
2218. 
2222 
2Í.18 
16U) 
I6UI4 
1677 
302O 
3023 
3020 
3373 
338I 
33*0 
2633 
2636 
2635 
3190 
3192 
3190 
3280 
3283 
3281 

08 

999) 

9759 

L19 

9997 

975« 

78L 

~Ü3 

9888 

2C0.5 
2C1.8 

00.7 
2C1.7 
201.0 
«flJl.O 
201.5 
2C( . 5 
149g.4 
^97.2 
498.0 
500.5 
50c. 5 
5OO0 
500.7 
5OI.O 
501.4 

IOU7.0 

1008.0 
1007.3 
1002.0 
100^.0 
1004.1 
100É.6 

I 4.5 
4. 0.^ 
- 0.1 
/ 0.7 
I 0.7 

0.6 
:.o 
0.5 
0.3 

_ i.G 
- Î.S 

- 1.9 
I 0.5 
- 0.5 
/ 0.4 
; 0.7 

0 
/1.0 
/47.0 

/ 8.0 
/ 8.4 
/ 8.2 
¿ 5.0 
4 5.2 
/ 6.9 

3. ?o 
5.12 
".64 
4. :0 
4.50 
2.56 
6.40 
3.20 
1.92 
6.03 
6.59 
6.95 
1.83 
1.83 
1.47 
2.56 
0 
3.66 

21.9 
->T ~ 

22.5 

I3.7 
14o 
I9.O 
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CONFIDENTIAL 

lO^X# Lä* jl-v,!• ?*•» froklves CocUa«. — (HI Mlla£«orui p r ¿b 1 * a« 

S«ttlrvfl (All CNar<-i) 
Orlela 

laatlae - 0 
Forth 1 ne . 0 
Hol'ht . 0 

Jtöf« r*nc* 
¡«•tifie - 96500 
Korthloe - TÍO 
«•letvt - 77>* 

ot*. Dirt. (a11 O^rr**) 
Ob». Y*rt. Anel» -50 (All CHarr*» 
Ob*. A*. - I516 (l.IT).3*»2(7-V!l) 
Uft-JU^bl Spot - U2B 
Drop-Adá Spot - AI5I1 
Do<rtV-'Jp-A4« - Ut2 

yor«al* Q^nrCf ¿1^15 

1 ?Q80 
2 29«? 
3 ?986 
4 2990 
$ 60IO 
b 6012 
7 6013 

N/. Muxilo 
Velocity 
(30 ft/ioc) 

1 29«0 
2 29«2 
3 29«5 
4 299O 
5 6010 
6 6013 
7 6013 

n/ MV (4 wind 
(s4o - W30) 

1 2980 
2 2982 
3 2985 
4 2990 
5 6010 
6 6013 
7 6013 

L A! Irai? ¿lL 

-6.0 CUr.2 / 
-7.0 650.5 ¿ 
-7 0 652,3 / 
-7.0 C33.4 ^ 
/6.0 38^9.7 / 
/ 5.0 3851.7 / 
/6.0 385 3.3 / 

lLI2t Jmg Faje 7'rer 

3.2 19.3* / 0.0} 
t.5 15.93 - 1.15 
t.3 1U.5U . 0.16 
3.^ 12.75 / 0.C5 
1.7 25.20 / C.10 
2.7 21.87 - O.03 
3.3 19.20 0 

—JL’ila A.F.Error 

533. 3 -2.7 
421.7 U).) 
339.2 -C.8 
269.2 /0.2 
^38.1 /3.1 
333.2 /2.2 
2^9.3 /2.3 

-6.0 
-7.0 
-8.0 
-7.0 
/6.0 
16.° 
/6.0 

6U9.6 / 2.6 17.10 
6^1.3 / 2.3 1^.20 
052.6 / 3.6 13.Uo 
653.7 / 2.7 11.90 

3S50.7 / 2.7 23.83 
>852.5 / 3.5 21.25 
3853.4 / 2.4 18.70 

- I.50 468.8 -2.2 
- 2.20 382.0 /1.0 
- 1.10 313.0 0 
-0.80 252.O 0 
- I.07 412.5 /2.5 
- O.65 324.0 /2.0 
- O.50 242.5 /2.5 

-6.0 649.6 
-7.0 651.3 
-8.0 652.6 
-7.0 653.5 
/6.0 3850.0 
/6.0 3851.5 
/6.0 3853.0 

/2.6 16.75 
/2.3 14.00 
4 3.6 13.23 
¿ 3.5 11.80 
/ 2.0 25.50 
I 3.5 23.15 
/ 3.0 19.85 

- 1.75 ^59.0 
- 2.30 376. 
- 1.27 309.^ 
_ 0.90 250.0 
/ 0.20 443.0 
/ 1.15 353.0 
/ 0.65 257.6 

-2.0 
/ 1.0 
-0.6 

0 
/2.0 
A.o 
/2.6 
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IC^I* Lc» Ar. *1» *»*t fretU«* Ce* * 1 ' * £ UU * !H•©• Uaîkl*nAiL*a,-) (C'at'é) 

ir^rc* Z l:.ï 
W / NT / 
« / Air 1 &90 
r*n«lt7 ? ?9*2 
(llOf) ) ?98é 

?9«9 
5 6cio 
o 6ci3 
7 €013 

k/nt/w/ 
AD Jjklr 
T*ep (0°r) 

1 ?9«0 
2 29*3 
3 ^*5 
U 2990 
5 6cio 
6 6013 
7 6CI3 

hM/wAd/ 
AT/Povder 
Teqp (0°7) 

1 29*0 
2 29*3 
3 2985) 
4 2990 
5 6010 
6 6013 
7 6013 

n/mv/w/ad/ 
AT/pt/ Wt. 
of ProJ. 

1 29*0 
2 29S3 
3 29s 6 
4 29*8 
5 6 b 10 
6 6013 
7 6013 

fr--r 
-J. . ^ -J. A» L- *J. 

-6.0 
-7.0 ÍÍ4.4 
-/.0 6f2.3 

*0 C-! • 
^.0 r-9.6 
^.C 3851.8 
^6.0 3*53.6 

; 2.8 16.90 
/ J.6 14.10 
/ 3.5 13.36 
; -.0 il.«? 
t 1.6 Pb.lb 
; 3.* ?j.rt 

3.6 2C.40 

-6.0 649.8 
-6.0 651.3 
-Ä.0 6 2.6 
-7.0 653.7 
/6.0 3849.3 
/6.0 3*51.0 
/6.0 3*52.* 

/ 2.« lé.93 
/ 3.3 14.10 
/ 3.6 13.37 
/ 3.7 11.40 
/2.3 26.95 
/ 3.0 25.25 
/ 2.* 21.IL 

-6.0 649.3 
-6.0 651.0 
-8.0 652.3 
-7.0 653.7 
/6.0 3S49.3 
/6.0 3851.0 
/6.0 3*53.o 

/ 2.3 17.44 
/ 3.0 14.50 
/ 3.3 13.80 
/ 3.7 12.24 
/ 2.3 28.20 
/ 3.0 25.96 
/ 3.0 2I.7O 

-6.0 
-6.0 
-7.0 
-9.0 
/6.0 
/6.0 
/6.0 

649.3 A 2.3 17.75 
'650.8 /2.8 14.75 
652.2 /3.2 14.00 
653.3 / 3.3 12.4o 

3*48.7 /2.7 28.54 
3850.8 / 1.8 25.95 
3*52.8 /2.8 21.70 

JLlt 4Ia1x 

-1.70 464.0 -2.0 
. 2.2c 379.5 /0.5 
- 1.14 312.0 0 
- 0.83 251.7 -0.3 
/ 1.76 454.5 *45.5 
/ I.56 363.5 /0.5 
/ 1.20 267.7 /0.7 

- I.67 464.0 /2.0 
- 2.30 379.6 -0.4 
- 1.13 312.0 0 
- 0.80 251.5 -0.5 
/ I.25 470.1 /2.1 
/ 2.95 3*6.9 -1.1 
/ I.74 276.4 /0.4 

- 1.26 478.2 .3.8 
- I.90 391.7 /0.3 
-0.80 322.O -1.0 
- 0.46 259.4 -0.6 
/ 2.20 492.8 -1,2 
/ 3.56 397.7 -3.3 
/ 2.30 283.7 -1.3 

- 1.05 
- 1.75 
- 0.60 
- 0.30 
/ 2.44 
/ 3.55 
/ 2.30 

487.6 
39*.5 
327.0 
262,3 
499.0 
398.2 
283.3 

-1.4 
-0.5 
0 

/0.3 
-1.0 
-4.8 
-1.7 
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IC**** Cc»Ma*4 Eff*«-*.» Ml^fe Ar*l* ? »! Pr ll«-?** ¿»w» *ra*U«u§ 
l*f*r*MW 

(All ;**»•*■*•) 
. 0 

SarthlR¿ . 0 
Hmlrtt - 0 

O«. lift. . 3 
Ote«. Al Irnth . 0 
Oter. T*r^. A&^i« . 0 
Left-? -\t - 0 
Drop . Ad¿ . 0 
Down - l*p . 0 

l>«t If^f 
0 
w 
0 
0 
0 
0 
0 

Po/t AiiMt 
»7J 
»7? 

1.995 
6009 
7013 
sei) 

91 
91 
91 
91 
91 
91 
91 

Pcr«*i« Civirr*’ %»Rr« Irr or ^ 11 ^¡r ►. At. Trror r - » 

1 297« 
2 2979 

¿ 
5 5990 
6 Ó991 
7 7990 

N I HustU 
Yaloclty (-JCft/aec) 

- 7 6358.0 
- 6 6iK.) 

- 8 6353.7 
- 9 6357.0 
- 7 63W.3 
- ** 
/ 1 6j40.2 

- 3.0 3^.60 
- 1.7 39.55 
- 2.3 ^1.50 
- 2.0 95.94 
- 0.7 5^.5^ 
-0.6 62.60 
/ 0.2 71.23 

zn¡r -Z- U*lll9 

/ 0.70 1067.6 /7.6 
/ 0.15 1177.5 /2.5 
/0.30 1098.3 /5.3 
/ O.y» 10/8.4 /4.4 
/ 0.6¾ 11J2.7 /2.7 
/ O.60 1166.3 /2.3 
/ 1.17 II97.5 /1.5 

1 29«3 
2 2980 

7 79?0 

N/MV/lYind 
(N50. V20) 

1 2981 
2 2980 

5 5993 
6 6995 
7 7992 

- 3 6366.0 
- 6 6347.3 
- 7 6362.5 
- 9 6364.5 
- 6 6354.0 
- 3 6345.3 

0 6341.0 

4.0 32.25 /3.30 
3.7 33.8O - I.50 
2.5 40.03 / 3.33 
1.5 44.22 / 3.42 
1.0 53.^5 / 3.35 
0.7 62.20 / 2.30 
0 7O.9O / 2.10 

971.5 A0.5 
1130.1 /6.1 
1035.5 /8.5 
1019.5 /6.5 
1097.3 A. 3 
1153.5 /2.5 
1189.0 / 2.0 

- 7 
_ 8 
- 5 

0 
/ 4 

6372.3 
6352.8 
6367.0 
6369.3 
6361.0 
6354.0 
6347.3 

4,2-3 / 4. g 
/ 5.0 
/ 5.3 
/ 6.0 
/10.0 
A5.3 

.^0.97 / 4.27 
33.13 / 0.13 
38.72 / 4.92 
42.64 / 4,94 
51.8g / 6.4g 
60.07 / 7.57 
69.35 / 9.65 

919.O /26.0 
1098.7 /7.7 
989.0 A4.0 
969.0 /11.0 

1050.0 /9.0 
1098.0 /8.0 
I137.0 /6.0 
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' *v il *- Àx/.l» Prtblen* Csrïit-4 rrr«c%t (>*l*c«l.»&*eua Probl*»«) (C?at * 1) 

Air D»r•tl/ 
(Kl) i ftt2 

3 ?*€C 
3 39«J 
« mil 
5 393? 
b 6993 
7 7990 

ilwlvÍJO 
¿Air ?%qp 
(ll8°r) 1 2979 

3 29*0 
3 39*0 
u L980 
5 i>9** 
6 6990 
7 79*5 

LiX AllmlJ L-i: L i A T • TL.*. —.. a., JL¿ mmmÁ „nn , L£r 

¿370.7 * 3.7 
63*)1.o ¿ 6.0 
o3ö5«5 ^ 
¿3t7.3 ¿ b.3 
'^jií.5 ¿ 7.5 
b)90.0 ¿11.0 
63*3*5 ¿i7.5 

31.50 ¿ ^.90 
33* 35 - • 
)9.¾ X «*.30 
i*).^ ¿ ^.20 
^2.69 ¿ U.9* 
6^.97 ¿ 5.67 
70.33 ¿ b.)3 

9*3.0 ¿2).0 
1U0.C ¿ 7.0 
1008.0 ¿ 8.0 
99*.0 ¿ 8.0 

10^.8 ¿5.* 
11.-'.8 ¿ S.8 
llO*.0 ¿ 4.0 

- 6 
- 6 
-10 
-1* 
-10 

6369.0 ¿ 2.0 
63*9.5 ¿ 3.5 
636*.) ¿ *.3 
6360.2 ¿5.2 
6357.5 ¿ 6.5 
631J6.0 ¿13.0 
63UI.7 ¿18.7 

31.60 ¿ 3.80 
3^.35 -0.35 
9.*0 i *.30 
3.*8 ¿ 4.28 

52.7O ¿ 5.20 
61.83 ¿ 3*23 
70.75 ¿ 3.85 

944.5 ¿20.5 
1110.0 ¿ 7.0 
mo.4 ¿12.4 
995.5 ¿10.5 

1072.0 ¿ 7.0 
1146.0 ¿ 5.0 
11E0.0 ¿ 4.0 

K¿MV¿W¿AD 
¿AT¿Povder 
Teapf ) 1 

2 

2 
5 
6 
7 

F¿M7/v¿AD 
¿AT¿PT¿Wt. 
of ProJ ( )1 

2 

2 
5 
6 
7 

2974 
2978 
397? 
4qeo 
53¿5 
6987 
79?5 

297* 
2976 
387? 
4980 
5987 
6988 
7982 

-11 
_ 8 
-12 
-14 

6364.6 ¿ 3.6 
6345.0 ¿ 5.0 
6359.7 ¿ 5.7 
6362.5 ¿ 5.5 
6353.3 ¿s.3 
6344.0 ¿14.0 
6)41.0 ¿18.0 

32.90 ¿ 2.80 
33.90 - 1.70 
40.50 ¿ 3.20 
44.55 ¿ 2.85 
53.50 ¿ 3.3O 
62.33 ¿ 1.33 
70.90 ¿ 2.20 

995.2 ¿5.2 
1137.5 / 6.5 
1050.0 ¿11.0 
1032.3 ¿6.3 
1100.0 ¿6.0 
1159.0 ¿ 5.0 
1189.6 ¿ 4.6 

¿n 
¿ 8 

f1 
/ 8 
- 2 
¿ 2 

6363.O / 4.0 
6344.0 ¿6.0 
6355.0 ¿ 2.0 
6361.3 ¿ 5.3 
6352.3 ¿ 8.3 
6344.0 A*.o 
6341.0 ¿19.0 

33.3* ¿ 2.34 
34.03 - 2.47 
41.25 ¿ 3.17 
44.90 ¿ 2.60 
53.67 /* 2.97 
62.38 ¿2.18 
7I.OO ¿ 2.7O 

1012.5 / 5.5 
1146.5 ¿5.5 
1082.4 /.31.4 
1041.7 ¿ 6.7 
1104.3 ¿ 3.3 
1155.5 ¿ 3.5 
1188.0 ¿ 3.O 
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¥ 

I «tt ir (♦'î Cl 

î -t ir.. - 
* 'rt i!» - 0 

- 0 

f*V*** ’ï* «’»—h 

? 
1 
4 
5 
6 
7 

125C 

/V 
^500 
27*i0 
32^0 
5r00 

rh«rge n » 
' *nrr 
hYror zl- 'ith 

1 27S7 
2 327Ó 
3 4500 
4 5 
5 6706 
6 F678 
7 !02?6 

/? ^P.F 
/10 2F1É.C 

■ 57,C 
/14 3330.7 
/10 3522.7 
/11 3‘r75.5 
/7 5399.0 

N / Ifuzzle Velocity (30^F/'ec) 

1 2757 -2 
2 3279 /11 
3 4496 /13 
4 5615 /14 
5 6706 /10 
6 8678 /11 
7 10226 /7 

849.4 
2818.6 
3057.0 
3311.2 
3522.8 
3885.5 
^39^.0 

Fi. c 
1 rror Kuz< i Ter 

Z' .8 1MC -0.0^ 
/3.0 1 ' .t'6 -0.04 
/1.0 K.72 /0.07 
0 21.66 -Ö.C4 

/0.7 23.45 -0.15 
/0.5 28.~0 -0.70 
/3.0 29.60 -0.60 

/3.4 13.80 -1.20 
/2.6 14.65 -1.05 
/2.0 lp.30 -1.70 
/1.2 20. c6 -1.04 
/0.8 77.72 -1.78 
/0.5 77.74 -0.96 
/4.0 38.76 -1.46 

^---. 

134.O -6.0 
315.2 -0.8 
3F8.2 -0.5 
345.0 -1 .0 
335.5 /0.5 
348.5 -7.5 
3^.4 -0.6 

798.2 -4.8 
285.4 -1.6 
328.5 -1.5 
324.0 -1.0 
323.5 /0.5 
336.3 -2.7 
3!0„0 0 
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ARLINGTON HALL STATION 
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ARE USED FOR ANY PURPOSE OTHER THAN IN CONNECTION WITH A DEFINITELY RELATED 
GOVERNMENT PROCUREMENT OPERATION, THE U. S. GOVERNMENT THEREBY INCURS 
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IMPLICATION OR OTHERWISE AS IN ANY MANNER LICENSING THE HOLDER OR ANY OTHER 
PERSON OR CORPORATION, OR CONVEYING ANY RIGHTS OR PERMISSION TO MANUFACTURE, 
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