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FOREWORD

This report was prepared under the Lockheed-California Com~any Independent
Development task entitled “Development of Aerodynamic Design Computer
Programs for Advanced Subsonic and Supersonic Aircraft Applications, ” funded
under 19711. W .O. li.1~5671~11.53Ll.. Revision 2 was funded under 1976 w .o. La..

• 
• 5686-5332. The report originated within the Aerodynamics Department (75~11.1),

Flight Sciences Division (75_L1.O), Advanced Design and Technologies (75-01) .

This report is intended to supersede Section 2.10 of the Aerodynamic Data

Manual, LR 18275. (last revised L4._3O~68). It. is expected to be revised more
frequently than was LR 18275 and, because of its smaller size and single
purpose, distribution is expected to be improved.
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t SUIv~ ARY

This report consists of one-page abstracts of active batch processor or :~m-

puter graphics programs~)in use by the Cal-ac Aerodynamics Department (75--i).

(~~~~~~~~a1, remote terminal programs (Conversational Programming System - ~Ps)
are not included. The exceptions are when a CPS program has received relative-
ly general usage and is not frequently modified, or when it represents the

dominant means of computing particular quantities. Several batch programs are

also available under DCAS (Direct Computer Access System) which permits input
data edit and Job submittal- from remote locations without the intervention of
the,programer. Those programs available under DCAS are so noted.

This report’s purpose is to inform users and potential users of the availa-

• bility of the programs, their computing costs, the status of their documen-

tation, and the responsible parties to contact in Aerodynamics and Computer
Services, as well as to provide brief descriptions of the programs.

active programs divide logically into three categories: those which generate

aerodynamic coefficients such as lift and drag coefficients, usually from

inputs consisting of geometry descriptions, Section 1; programs which compute

performance such as range and takeoff distance, usually from input consisting
of aerodynamic coefficient data, Section 2; and stability and control programs,
Section 3. Within each category abstracts are arranged in order of increasing

Computer Services program number.

In addition, Section 11. , containing a partial list of inactive programs, has
been included as a check list for anyone contemplating creation of a new pro-

gram. There is the possibility, though remote, that previous programming

exists which would be cheaper to resurrect and modify than starting from
scratch. As a precaution , it should be noted that many of the inactive pro-
grams are beyond reactiiation , i.e.,  documentation and/or program decks have
been lost. A file cabinet in the Aerodynamics Department (#801i936) contains

documentation for most of the inactive programs for which documentation on-

ginally existed.

It is intended that this report be kept current through periodic revision.

Suggested changes or additions to the abstracts or errors found in them

should be channeled to the author.

iv
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~~CTION 1

PROGRAMS FOR G~~ERATION OF
AERODYN AMIC COEFFICI~~TS
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LB 26575

• REVISED 12-22-75
P~cu~~•i ~~~~~~~ hoG~~i: :~~~-:~
O~ ~C’U~Y~
2 5 P 2  METHOD OF CHARACTERISTICS - A CO~~UTER PROGRAM
in DCAS ~~~ FOR TNE DESIGN AND ANALYSIS OF HYPERSONIC INLETS

CC~1PL~TIN~ 3Y~~~ 1 _____

• IBM 360 Batch or DCAS AERODYNAI’ff C COEFFICIENT

______________ 
CR1 IL~TL~~ CURRENT PHONE

PRUGRA~~1ER Marid.a Slobko Bert Bivens 7-5915

ENGINEER Sherw in Maslowe Don Knivec 7-2078

COMP UT IN G COST~——M)CHL E U~ITS COCUI~~NT~TION
COMPUT IN~ ~~OTT~~G USERS MANUAL LAST REVISE D

• 2-l4./Case - LR 18130 Aug . 196li~
PRoGa.~: si:z

~~~~~~~~~~~~~~~~~~ •~~~~ • .5

~)i .L~~~~ ~5c~:5~:. ~~~~~~~~~ ~ ~L) Li Zt~~. C ..R~~
265 K 2 Reasonably Current

ABSTRAC?

A computer program, developed for determining the flow field properties in
and about supersonic and hypersonic inlets incorporates various analytical
techniques for the solution of both the inviscid and. viscous flow phenomena
which occur in such inlets. The techniques employed are applicable to two-
dimensional and axiaUy-s~~metnic configurations operating in either a
perfect gas or a real gas in chemical equilibrium. The method of character-
istics is utilized for the solution of the supersonic inviscid flow field

• which includes multiple families of shock waves. The viscous flow is computi .
starting with a laminar boundary solution developed for a real gas by N. Coh~. .Following transition , a turbulent boundary layer solution is employed. This

• analysis is based upon an integr al parameter method with a correlation for
skin friction . Included in the program logic are relationships for shock
boundary layer interaction and the prediction of separation . While this is
a Propulsion Department developed program, it is available to the Aerodynamic
Department via DCAS.

1-2
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- ~~7I3ED 11/76
PROGRAM N UMBER PROGRAM N AME
OR ACRONYM

2588 CAIAC A~1OSP~~~2 MOD~~

COMPUTING SYSTEM .~~PE
IBM 360 BATCH FORTRAN AERODYNA~~C C0~~’FICI~~iT

____________ 
ORIGIN ATING CURRENT PHONE

PROGRA1’~fl€R j . ~‘. Kolliday R. E. Posthumus 7 -2059

ENGINEER L. 3. Aker R. D. Elliott 7-2852

COMPUTING COSTS——MACHIN E UNITS ~~CU~~NTATION
COMPUTING PLOTTING USERS MANUAL LAST REVISED

0.1 ~4IJ/ATMCS - LB 19809 9-1-67
PROGRAM SIZE

BYTES CORE B0~~S OF SOURCE CARQ~ ~TATU~
1.ii K 1/2 Current

ABSTRACT 
-•

A Lockheed-California Company developed standard and non-standard day atnios-
phere model exists as a general subroutine in several- airplane perfor~~nce
computer programs and has been used to generate a series of standard and
non-standard day tables which present atmospheric properties as a function of

altitude. The non-standard day definition is with respect to pressure
altitude. Stafldard day atmosphere properties are identical to those pre-
sent ed in the NASA-tJ SAP-Weathe r Bureau 1962 U. S. Standard Atmosphere report.
Entry to the general subroutine and table generator programs is possible with

either pressure altitude or geometric altitude. Shorter versions of the

r out ine exist in several CPS remote terminal programs. Table generator
results are also publ ished in LB 18725 - Aerodynamic Data Manual.

This program is currently inactive as a separat e program in Computer Services
but , as a subroutine , it exists in several performance programs .

• 1-3
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[~~VISED 12/22/75
PROGRAM NUMBER PROGRAM N AME
OR ACRONYM 

AERODYNA1~ C DATA ANALYSIS
AD AND INTEGRATION SYST~ I(

COMPUT ING SY STEM TYPE
IBM 360 GRAPHICS AERODYNAMIC CO~~’FIC~~~T 

__________

____________ 
ORIGINATING CURRENT PHONE

I P. Grant W. M. Baker 7-3537
ENGINEER 

N. I. Grove N. N. Werner 7~22711.

• COMPUTING COSTS——MACHIN E UNITS ~~CU~~NTATION
• COMPUT IM~~ PLOTTING USERS MANUAL LAST REVI~~ D

iii. MU/ER .011. MU/PLOT 
• 

LB 272711. 1211. pages Aug. 1975
• PROGRAM SIZE

BYTES CORE BO~~S OF SOURCE C S  STAT~~
Nearly current

H 126 K 6 
_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

ABSTRACT

The ADAIS graphics program provides the capability for working with large
• amounts of data such that addressable elements of the data base can be called

up for graphic display, compared, manipulated., atored , retrieved, and output
for hardcopy plots. The principli~’ application has been storage and retrieval
of six component force and moment data from large numbers of wind, tunnel
tests. Data points from a specific rim from a specific test can be called
up and. displayed on the screen , automatically or manually scaled, a curve
fair ed, through the data points by any of four methods , points deleted from
the fa ir ing, and deleted points reinstated. In addition, data from other
runs may be called up and displayed along with the first. Differences
between designated curves can be computed and displayed. Cross plots such
as incre~~nta1 drag coefficient due to spoilers at a constant angle of attack

• versus spoiler deflection angle can be generated. Hardcopy plots obta ined
from 35 millimeter microf ilm can be obtained for all graphic displays, corn-
plete with sufficient background. grid, and. accented lines to be suitable for
direct inclusion in engineering reports.

i-11.
LOCK HE £0
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REVISED 11/76
PROGRAM NUMBER 

- 

PROGRAM NAME
OR ACRONYM

14403 SONIC BOOM SIGNATURE -

COMP UTING SYSTEM ~~PE
IBM 360 BATCH FORTRAN AERODYNAMIC CO~~FICIENT

____________ 
ORIGINATING CURRENT PHONE

LEN GRAY T. 3. JONES 7-25614

ENGINEER - 
-

• R. D. ELLIOTT R. D. ELLIOTT 7_2852

COMPUTING COSTS—MACHIN E UNITS ~~CUMENTATI0N
COMPUTING ~~OTTING USERS MANUAL LAST REVISE D

0.15 MU/CASE 0.01 MU/PLOT ~~~~~~~~~~~~~~~~~ 1/21/714
PROGRAM SIZE Mod Sheets

BYTES CORE BQ~~S OF SOURCE CARDS STATUS

276 K 1.5 UN~~’IEL WRITEUP ~~~~~~

• ABSTRACT

The prog ram treats the near field prop agation of sonic boom in a horizontal ly
- 

• stratified. atmosphere with winds . Complex maneuvers of the aircraft, includ-
ing climbs , dives , accelerations , turns , rolls, etc. can be treated. The
propagation of the shock wave disturbance is traced all the way to ground
level and may be examined at distances laterally displaced from the ground
track of the aircraft at any elevation below the aircraft . Cala c Mod sheets
describe in detail- the input for level flight, constant Mach, standard day
flight -- the case type most freq,uently run for obtaining boom overpressures
and pressure signatures at the ground . A plot option gives shock wave

• signature at ground level.

• Related programs are:

14625 - Supersonic Wing Camber Analysis
144014 

- Wave Drag
2955 - Mission Ana lysis

i

1•~1-5
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- • - - I ~~~~ u/~ 
—V P~OGk.~ __________

• OR ACRONYM
144o4 or P4404 ~~~PLA~E WAVE DRAG
in DCAS

• COMP UTING 5YST~~•! _____

IBM 360 BATCH FORTRAN AERODYNAMIC COEFFICIENT
AND DCAR 

_ _ _ _ _ _ _ _  _ _ _ _ _ _ _ _ _ _ _ _  _ _ _ _ _ _

______________ 
ORIGI1~ATI2 :G O URRE:-;T 

____________

PROGRA1~~ R Norma Brunkhardt T. J. Jones 7-25614

ENGINi~E3. R . D. Elliott R. D. Elliott 
— 

7-2852

coMP~~:;D COSTS.-—N~.CHIIIE UNITS 0CU~~~T~TIc:~
PLOTTINg U-3TR S M~U~UAL LAST REVISE D

14-6.5 MU/cASE 0.3 MU/PLOT 13 page NASA I.P.Description
_____________________________________ + 1414 pages Calac Nods 9-19-75

SL TU:~D J , ~~~-~~ L4.,L ~ ~~~~~~~~~~~~ ‘J ~L UItU~ ~~~~~~~~~~~~

226 K 2 Current but unified report needed.

Aerodynamic wave drag is calculated using the theory that the wave drag of
an aircraft is the same as that cpuiputed. by slender body theory for an
equivalent body of revolution. An equivalent body of revolution is deter-
mined by passing a series of cutting planes through the three-dimensional
configuration. Cutting planes are inclined at the Mach angle . The forward
projected areas intercepted by cutting planes located at intervals along the
aircraft longitudinal axis define the cross-sectional area distribution of
the equivalent body of revolution. The cutting planes can be oriented at
various angles , theta, around the aircraft longitudinal axi s resulting in a
family of equivalent bodies , each corresponding to a particular value of
theta. The wave drag of the aircraft is taken to be the integrated. average
of the equivalent body wave drags of each member of the theta family . Addi-
tional features include an automatic fuselage area ruling option which per-
mits determination of optimum fuselage area distribution within specified
constraints, wave drag of each of the component s in isolation , arid optional
plots of equivalent body area distribution for up to five selected theta
angles , plot s of drag/dynamic pressure versus theta, and average equivalent
body, arid fuselage norma]. cross-sectional area plots, both of which show
result s before and after fuselage area ruling.

The program is particularly suited to treatment of configurations have non-
circular fuselage cross sections , fuselage engine inlet s, and cambered
fuselages and, wings, all of’ which can be described in detail although
computing costs are increased as the description becomes more complex.

i_6
LOCKHEED • -
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[REvIsED 11/76
PROGRAM N UMBER PROG~~M N AME
OR ACRONYM

4404 AIRPLANE WAVE DRAG

ABSTRACT (concinue~.)

Card Decks in the wave drag format have become the standard method of
describing geometry to several related programs of which those available
at Calac are :

14406 - Wetted Area Calculation
14407 - Airplane Configuration Plot

Presently the Wetted Area program ( 14407) is run automatically each time
4404 is run.

After digitizing the geometry of any new configuration, but before submittin
for a wave drag run, it is strongly recommended that the Airplane Config-
uration Plot program (14407) be exercised as a check for input errors .

Program 14.652 , a grouping of several design programs under an executive
program, contains a wave drag program, FF’WD , which is substantially the same
as 14404.

An auxiliary program, P14743, permits conversion of wave drag format input
data into VORLAX (P4565) format. A related program, P4731, permits con-
version of VORLAX format input data into the wave drag format.

$ S

I

.

-

17
• LOCKHEED
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~t~.VI~~D 11/76
PROURAN 1-ft~~ E.R PRO GRAM NAME
OR ACRCNYM

• 144o6 ~~~~ AREA CAlCUlATION

COMPUTING SYSTEM TYPE
IBM 360 BATCH FORTRAN AERODYNAMIC CO~ ’FICIENT

• ORIGIN ATING CURRENT PHONE
PROGRA~~~R Norma Brunkhardt T. 3. Jones 7-2564

~~GIN EER R. D. Elliott R. D. Elliott 7-2852

COMP UTING COSTS——MACF {INE UNIT S ~~CU~€NTATI0N
COMPUT ING PLOTTING US~~S MAN UAL LAST REVI SED

0.2 MU/CASE - 1 pg NASA Writeup 4/214/73

PROGRAM SIZE
BYTES CORE ~o:~~s OF 50 JF.CE CARD S Current

131+ K 1/2 Output interpretation needed.

ABSTRACT

The pr ogram computes the surface wetted areas and reference lengths of each
component of’ an airplane described in the standard wave drag geometry input

format (Programs 141404, 14407). The airplane surface is approximated by
various shapes. The surface areas and. reference lengths are computed. us ing
the common formula s of geometry. Areas of roots and tips of wings and other
surfaces are included in the computations. The output areas and lengths are

necessary inputs for skin friction programs such as 141+08, CF, or SKIN .

Presently this program, 1i4O4 is run automatically each time the wave drag
program, 4404, i~ executed.

L) L
• LOCKH EED 1-
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- EtEVISEI) . 11/16
• PROGRAM N UMBER PROGRAM

OR ACRONYM

14407 AIRPLANE CONFIGURATION PLOT

COMPUTING SYSTEM TYPE¶ IBM 360 BATCH FORTRAN AERODYNAMIC CO~~TIC~~~T

_____________ 
ORIGINATING CURRENT PHONE

• PROGRAMMER Norma Brunkhardt T. J. Jones 7-25614.

ENGflIEER• R. D. Elliott B. D. Elliott 7- 2852

COMPUTING COSTS——M ACHIN E UNITS ~~CU~€NTATI QN
COMPUTING PLOTT~~~ USERS MMIU.AL LAST REVISE D

0.2 MU/FRA~~ 0.14 MU/FRA~~ +27 Calac Mod Sheets 
14-14 75

PROGRAM 5155
BYTES CORE ~O:~~s OF SOUR O~~~~~.D3 ~ThTUS

Current131+ K 1.5 and. Adequate
ABSTRACT

• 
~~
‘ ‘ The program generates automatic plots of an airplane numerical model which

are especially useful in checking the accuracy of the model before its use
in more expensive-to-run programs such as Wave Drag ( Program 44014). Plot
options include convent ional three-view and. oblique orthographic projections ,
as well as perspective , including stereoscopic , projections. Use of parti-
cular angles for a rotated orthographic results in a true isometric pro-
jection which can be scaled along each of its three maj or axes. This NASA-
langley developed program was obta ined in 1973.
Options added at Calac permit calling for deta il plots of fuselage cross
sections and true isometric plots.

-

1-9
LOCKHEED
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F-.. 
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P~O~A~ 1 - 1LN2~ER PROGRAI 4 f~AML
OR ACRONYM

• 4408 or P1-4.4O8Oi AIRPLANE/WIND TUNNEL MODEL SKIN FRICTION DRAG
in DCAS

ooMpU:i::~ sy :TIN 
—____________________________________________________

IBM 360 BATCH FORTRAN AERODYNAMIC COEFFICI~~T 
-

_____________ 
ORIGINAT ING CURRENT 

____________

— PRCGRA~ 4ER Norma 3z’mltharb
(C. B. Craidon - NAS A)  

T. J. Jones 7_2561+

R. D. Elliott
(R. V. Harris - NASA) B. D. Elliott 7-28~2

cc n-rr:•~ OOSTS—--MA:HI::: ~•ii:s CocLT-~~cTATIoN
COMPUTIN~ PLOTTING ILSERS MANUAL LAST REV I SE D

0.3 MU/CASE 28 pg Writeup from 1970

~ I -~ -~ - -. 
~~~~ 

NASA-Langley

BTI’ES CORE BO~~S OF SOURCE CARVE STATUS

4 
1314. K 0.5 II Needs more thorough documentation

ABSTRACT1•
5
’-.

The first of two separate programs included under the same general program
number is 41+0801 - Airplane Turbulent Skin Friction Drag . It is intended foi
computation of skin friction drag of full scale airp lanes , using the Souimer
and Short T ’ method based on equilibrium wall temperature of a flat plate
parallel to the flow. The effect s of distributed roughness and temperature
of the surfaces can be evaluated at arbitrary combinations of Mach number anc
altitude, using either the 1962 US Standard day or constant temperature
incre ment s therefrom. Input consists of the flight conditions (M, Alt . ),
wetted areas , reference lengths and form factors for all the component s of
the airplane and the mean roughness height and emittance of the surfaces.

• The second program, 1440802, is intended for calculation of scaled wind
tunnel model skin friction drag . • The program computes the Tiaminar, turbulent

• and mixed flow skin-friction drag coefficient s of a model at wind tunnel test
conditions. Input consists of the wind tunnel Mach number , temperature, and
Reynolds number , wetted areas , form factors , reference lengths , and boundary

• layer transition location for each component. Wetted areas of the fuselage,
however , may be calculated internally from dirn ensiona]. input data.

The predecessor program, 2359, was sub stantially the same as 144o8O~..

1-10
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REVISED
PROGRAM NUMBER PROGRAM NAME
OR ACRONYM

UNIFI~~ SUBSONIC -SUPERSONIC
~~~~~ 1+565 or NON...PIANAR VORT~ C ~~~~~~~P1+565VØ in DCAS 

_________________________________________________

COMP UT ING SY STEM _____

IBM 360 BATCH FORTRAN - AERODYNAMIC COEFFICIERT

____________ 
ORIGIN ATING CURRENT PHONE

PROGRM~~ R L. R. Miranda L. R. Miranda 7-6812
___________  

W. M. Baker W. M. Baker 
__________

EN G INEER
L. R. Miranda L. B. Miranda 7-6812

COMPUTING COSTS——M~CHfliE UN ITS 2OCU~~NT ATI ON
COMPUT IMC~ PLOTTfl’~ USERS MAN UAL LAST REVISED

2-15 MU /attack angle - LR 27820 
• 

Oct. 1976
- PROGRAM SIZE 

— ~T~~~S 
- - - - -

BYTES CORE EC~~.S OF SOURCE C~._RD5 - -

Current - -

350 K 2 - -

J3~BSTR.ACT

The non-planar vortex lattice method has been generalized for application in
subsonic and supersonic potential flow, and implemented in a computer program
for the calculation of the load distribution and aerodynamic characteristics
of arbitrary aircraft configurations . Good correlation with other theories
and with exper imenta l da ta has been achieved.

The configuration surface is subdivided into a large number of trapezoidal
panels, each of which contains a skewed, or swept , horseshoe vortex whose
transverse segment is located at the quarter chord element line of the panel.
The normal components of velocity induced at the three-quarter chord point s
of each panel are calculated and constitute the coefficient s of a system of
linear equations relating the circulation values of the vortices to the mag-

-

. 

• 
nitude of the normal velocities. - The circulation values giving zero result-
ant crossflow at the control points are determined by solving the above system

- • of equations for a given ~.kth number and angle of attack. The solution of
the linear system is carried out by the Gauss-Seidel rela~~tion technique.Once the circulation strengths are biown, the pressure coefficients are cal-
culated , and the force and moment coefficients are determined by direct numer-
ical integration. If desired , the flow field in the vicinity of the aircraft
can also be determined . The ability to treat asymmetric flight conditions
permits calcu1at~on of sideslip derivatives.

(
5’—.—

1-11
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11/76
O~A.-a.j i iJ-t~~R O~1~.i1 :;.-~~-~s 

- —

OR ACRO NYM
146214 or P146214 SUPERSONIC WING DESIGN
in DCAS

COMPUTI ::G SYST EM ‘

IBM 360 Batch Fortran AERODYNAMIC COEFFICIENT
or DCAS ________________ ________________________ ____________

______________ 
ORIGIN .-~TL-~G CURRENT PHONE

PRCGRk~~ R T. J. Jones T. J. Jones 7-2561+

ENGINEER R. D. Elliott B. D. Elliott 7-2852

COMPUT ING COSTS—--MACHIN E UN ITS OCUY~N ATICN
COMPUTING - PLOTTING US~~.S Ml~~L~L LAST REViSE D

4-5 MU/case 0.1 MU/case NASA TI’ID-77l3 Feb . 1971+
____________________________________ ÷ 46 page writeup April 1975

rR~~rt.-~M ~~~~ ,.- - 
- — — — _ ___D~~~~~~~~~~~ L)~~~~ - u .Z~~ Lr ~~~~~~~ 

~~~~ ~urre t

ABSTRACT

• • Linearized supersonic lifting surface theory is employed, to find, the com- - 
-

bination of up to 8 loadings which will produce the least drag on a wing of
arbitrary planforrn. The solution may be subject,if desired,to restraints
on pitching moment and camber surface severity in addition to the basic
restraint on lift. The optimized loading , the corresponding camber surface,
and the resultant forces and moment s are the primary data generated by the
program.

In previous versions of this program there were found to be sporadic ir-
regularities in the definition of the camber surface in the immediat e
vicinity of the wing leading edge. These could be corrected by a manual

• - alteration, but in fact were more often ignored. A numerical procedure
which approximates the strategy employed in manual elimination of irregular-

• ities has recently been devised and. is now incorporated.

Predecessor programs were 2316 and 14398. Program 14.652, a grouping of
several design programs under an executive program, contains a wing design
program, WDEZ , which is the logical successor to 46211.. tIp to 17 loading
are used in the optimization , pressure constraint s are admissible and.
fuselage and nacelle pressure field effects can be included in WDEZ.

LOCK HEED 1-12
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?
~‘tGGi

~
_
~
. ,,~~ ,Sth ~~~~~~~~~~~~~~~

OR ACRONYMS

4625 or P14625 SUPERSONIC WING ANALYSIS
in DCAS

GOM?UTIN G SYSTEM ~YPE
IBM 360 Batch Fortran AERODYNAMIC COEFFICIENT- • or D~AS ________________ ________________________ ___________

_____________ 
ORIGINASE~~ C URRENT PHONE

PROGRA~~~P, T. J. Jones T. J. Jones 7-2564

ENGINEER R. D. Elliott - B. D. Elliott 7-2852

• COMPUTING COSTS——M~CHINi UN ITS OC~S~~~TATICN
COMPUTING PLOTTINO. USER S M-~ftUL LAST RE71SEJ
1-2 i~iU/Case 

NASA TND-7713 Feb . 19711.
_____________________________________ ‘~

- 36 Page writeup April 1975
• PROGRAM SIZE

• BYTES CORE ~C•’I3 OF SOURCE CARES

135K 1/2 Current

A3ST?_

~

CT

Linearized supersonic lifting surface theory is employed to calculate
the aerodynamic characteristics of a warped wing of arbitrary planform.
The theory applies to wings having negligible thickness and essentially
planar camber surfaces. The program calculates lifting pressure d,istributio:

E for the warped wing at a fixed attitude and the pressure distribut ion (per
degree angle of attack) for a corresponding flat wing. These two pressure
distributions are combined by superposition principles and integrated over
the wing surface to obtain the variation of aerodynamic characteristics with
changes in angle of attack . Input information consists basically of Mach
number, wing planform description, and z-ordinates defining the warped wing
camber surface. The primary information consists basically of Mach number ,

• 
• 

wing p].anform description, and z-ordinates defining the warped wing camber
surface. The primary information obtained from the program includes warped
and. flat wing pressure distributions and lift , drag , pitching moment , and
angle of attack relationships.

In the analysis mode, especially in application to flat wings with
near sonIc leading edges, large oscillations in local pressure coefficient s
were known to exist from the inception of the method. In the original
method these oscillations were largely eliminated by introduction of a power-
ful 9 point smoothing formu.].a which operated after an initial definition of
unsmoothed pressure coefficients for all the wing elements. The smoothing
operation necessitated an extension of the wing grid system for ~ e1~~entsbehind the actual wing trailing edge , and thus effectively limited a,pplica-
tions of the method to wings with supersonic traIling edges. For the

LOCKHEED l-i3
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REVISED 11/76 
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PROGRAM NU1~~ER PROGRAM N AME
OR ACRONYM

14625 or P1+625 SUPERSONIC WING ANALYSIS (continued)
in DCAS

ABSTRACT ( continued)

particular case of a flat wing with an exact sonic leading edge the oscilla-
tions were in fact divergent , and. the only recourse was to avoid that
condition by considering either a slightly subsonic or slightly supersonic
leading edge . A following element sensing technique has now been incorpor-
ated in the program to eliminate the necessity for an integral smoothing
routine. This provision also extends applicability of the method, to wings
with subsonic trailing edges. 

• • 
-

The predecessor programs were 2317 and 1+1+05. Program 1465? a grouping
• of several design programs under an executive program, contains an analysis

program, ANLZ, which is the logical successor to 14625 .

• l
c

LOCKHUO 1-11+



- -~~~ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 
~~~~~~

-— — --‘- - ----- 

~~~~~~~~~~~~~ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~

LB 26575

6

~~~~

. RE~JI3EO - 11/76
PRO(zR4M ii ‘S~~ G’i?~AA : .. -:- :~~~
OR ACRONYM
14652 or P1+652 SUPERSONIC DESIGN AND ANALYSIS SYSTEM
in DCAS

CCMPUTIN~ SYSTEM TYPE
IBM 360 Batch Fortran AERODYNAMIC COEFFICIENT
~~r_flC•~~~ ________________ ________________________ ___________

_____________ 

ORIGLL~TL~C- CURRENT PHCNE
PROGR~~~ .R T. J. Jones R. J. Jones 725614

EN3flIEER B. D. Elliott R. D. Elliott 72852

cOMP UT:;o CCST S--—M~ OHIN E UN ITS 000UI - ENTAT IO :T
COMPUT L~~ PLOTTING USER S M...NUAL LAST REVI SED

.2 - 10 MU/Run 0.14 MU/Frame NASA CR 2520 Nov. 1974
CR 2~2lPROG1~M SIZE ~~~~~~ 2~22

• .•~~~~~~ • -, _____

~)i. i~~~~ ‘j L~:~~ ~~~~~~~~ L~r :O~r~~ L~ :•T~
260K 10 

— 
Current

ABSTRACT
• An integrated system of computer programs has been developed for the design• and analysis of supersonic configurations. The system uses linearized theor

methods for the calculation of surface pressures and supersonic area rule
concept s in combination with linearized theory for calculation of aerodynami
force coefficients. The integ rated system consist s of an executive “driver t’
and seven basic computer programs including a geometry input module, which
are used to build up the force coefficients of a selected configuration.

The main subprog rams and the comparable separate program (if available ) are
as follows :

Subprog ram P4652 Separate
_________  

Name Prog. Name
Geometry Module • GEØM -

Configuration Plot PLØT p4407
Skin Friction SKFR P440801
Near Field Pressure Integration NFWD -

Far Field Wave-Dr ag FP’~.ID P144014
Wing Design and Opt imization WDEZ P146214
Wing Analysis ANI~Z P1+625

Use of the design system is superior to exercising ir4ividu al programs in
that data is passed automatically from one program to another without the
need for punched cards or other interf ace methods . Also , overall CPU and

• elapsed t ime are reduced for a given analysis. In addition , wing-fuselage
and wing-nacelle interference effect s not available in separ at e progr ams are
included .

LOCKHEED 1-15
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- • REVISED 11/76
PROGRAM iJ UMBER PROGRAM J~~SOR ACRONYM

- • 4731 VORLAX TO WAVE DRAG INPUT CONVERSION PROGRAM

VO~~VD _____________________________________________

COMP UTING SY STEM TYPE

• IBM FORTRAN DCAS ~~~ODYN~4MIC COEFFICI~~T

_____________ 
ORIGINATING CURRENT PHONE

- 
~

• 

PROGRA~.2~~R T. J. Jones T. J. Jones 7-2564

~~GINEER
• R. D. Elliott R. D. Elliott 7-2852

COMPUT ING COSTS—— MACHL NE UNITS COCUMENTATI ON
COMPUTING PLOTTING USERS MANUAL LAST REVI SED
0.3 MU/CASE - LB 27645 8/76

PROGRAM SIZE
• 

• BYTES CORE SOURS OF SOURCE c~ p~ 
STATUS

250 K 9 pages of code Nearly current

A~~TRACT

A program developed , to convert the VOBLAX input geometry description
into the Wave Drag input geometry description has two purposes : 1) to permit
plotti ng of the configuration geometry in “wire frame” form as a check on• input errors ; 2) to save time and reduce human drudgery when configurations
for which the geometry was first digitized in the VORLAX format is also to
be analyzed for wave drag . •

While the present version of VO~ rWD does not convert all VORLAX input
options , it does handle the most common ones. It is recommended that all
newly created VORLAX dat a set s be convert ed and plotted to validate the input

- geometry.

~ 

S
..

1 1-16
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- S [~~VISEJ 11/76

PROGRAM ~ ~Z•~.3EZt P~.OGR~ .1
OR ACRONYM

p4743 WAVE DRAG TO VORLAX INPUT CONVERSION PROGRAM

~DTVOR

COMPUTING sY STEM TYPE
BM FORTRAN DCAS AERODYNAMIC COEFFICI~~1T

_____________ 
ORIGINATING CURRENT PHONE

PRDGRA~.~~R R. D. Elliott T. J. Jones 7-2569
ENGINEER

R. D. Elliott R. D. Elliott 7-2852

COMPUTING COSTS ——MACHI NE UNITS Z0CU~~NTAT ION
CCMPUTING PLOTTING USERS MANUAL LAST REVISE D
0.3 Mu/cASE 2. LB 27749 7/76

PROGRAM SIZE
~~I~ S CORE ~OURs CF SOURCE 0-303 

STATUS

250 K 17 pages of code Nearly current

ABSTRACT

r 5 --- The purpose of a program called WDTVOR, developed to convert the Wave Drag
input geometry into the VORLAX input geometry description , is to save time ,
improve accuracy, and reduc e human drudgery when configurations for which
the geometry was first digitized in the Wave Drag ~ormat are also to be

ana lyzed on the VORLAX program .

The present version of WDTVOR contains the option to convert fuselages to
flat plates having the current plan.form area or to a simulation having
he~agona1 cross sections . AU wings and planer surfaces are converted to
zero thickness panels although the wing camber effects are preser ved. Engine
pods are converted as curved panels approximated by hexagons.

f ~
.

• 1-17
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REVISED 11/76
PROGRAM :~uMsER PROGRAM ~AME
OR ACRONYM

AIRFOIL SECTION GEOI€TRY DEFINITION
S AERO , F~IL

COMP UTING SYSTEM TYPE
IBM CPS AERODYNAMIC COEFFICIENT

____________ 
ORIGINAT ING CURRENT PHONE

PROGRA~~~R L. B. Miranda L. R. Miranda 7-6812

ENGINEER 
L. R. Miranda L. R. Miranda 7-6812 

-

S COMPUTING COSTS——MACHINE UNITS ~~C’J1~ NTATION
COMPUT ING PLOTTING USERS MANUAL LAST REVI SED

- - none

PROGRAM SIZE
BYTES CORE SOURS OF SOURCE C~ RDS ST~ US

6.7 K 3 pages of code

ABSTRACT

Develops an analytically s~~oth airfo il section definition from a minimum
number of specified inputs such as leading edge radiu s , trailing edge slope ,

S 

maximum thickness coordinates , T . E. ordinate and. two others .

p

1-18
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[REVISED 11/76
PROGRAM N U}.~ ER PROGRAM N AME
OR ACRONYM

VAN DRIEST SKIN FRICTION WIfl~ WETTED AREA

CF , LRM CALCUL~TION

COMPUTING SYST~~ TYPE
IBM 360 CPS AERODYNAMIC COEFFICIENT 

___________

_____________ 
ORIGIN ATING CURRENT PHONE

PROGRA~~~R
L • R • M~~ANDA L • R . ~~~ANDA 7-6812

S 
ENGINEER.

L . R . MIEANDA L. R . MIRANDA 7-6812

• COMPUTING COST S——MACHIN E UNITS ~~CU?€NTATION
COM UTflJQ PLOTTING USERS MANUAL LAST REVISED

0,1 MU/CASE 
_____ 

NONE

PROGRAM SIZE
BYTES CORE ~O~~S OF SOURCE CARDS STATUS

15 K 4 PAGES OF CODE NE~~~~
- ABSTRACT

‘

5 -

The program computes the skin friction drag coefficient of a complete aIr-

craft by use of Van Driest’s formula for adiabatic wall from the wetted
areas and reference lengths of each component. An option permits calcu-

lation of wetted areas from input of aircraft dimensional data~ Output is

suitable for direct inclusion in reports.

This program is presently stored in CPS used library E5A. S

1-19
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- PROQit~ 1 ~~iiiz4 PROGRAM ~~~~~~~
OR ACRONYM S

~~~IRICAILY BASED - TRANSONIC AIRCRAY! - TOTAL DRAG
delta, method PREDICTION TEC NIQUE - DELTA ~~~~OD —

COMP~TINC- SYSTEM •TYPE 
S

IBM c~s A~~~DYI~IAZ~ C COEFFICI~~1T

_____________ 
ORIGINATING CURRENT 

— 

PHONE
PRQGR.A~~~R C. W. Bogart C. W. Bogart 72654

ENGIN EE R C. W. Bogart C. W. Bogart 72854

COMPUT ING COSTS—MACHINE UNITS CCU ~~NT AT ICN
COMPUTIN G PLOTTING USERS MANLUL LAST RE~’IS D

- LB 27027 1 June 1976

H 
_ _ _ _ _ _ _ _  

. —_ _ STATUS
~~~~~ ~~~~~~~ U I ’  ~~~~~~~~~~

14 K - 
Reasonably Current

- 
ABSTRACT S S

S Accurate drag prediction of airp lanes has been documented in LB 27027.
This program comes from the methods and data of that report . Input data

S 
consist of coz~ponent geometry. Output is a component drag buildup, CD vs CL,
Mach at cruise altitude , and a table showing changes in drag due to change s
in Reynolds number .

Currently stored in CPS library E5E.

F
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—~~ -~~ 
—~~~~~ I I~~J - 1.1/76

~~~~~~~~ ~~~~~~~~~~ I ~~~~~~~~~~~~~ ~~~~~~~~~~

OR Ac~o~;yM
~~GH AERODYNAMIC LIFT PARAMETRIC S~LNTI~~SIS

OC~-~PU~i~ G LY3TE!1 ______

IBM 360 CPS AERODYNAMIC COEFFICIENT

______________ 
CRIGI:.rA TI rG CURRENT FHCNE

PROGRAI4~€R B. D. Elliott R. D. Elliott 7-2852

EN G L’;EER W. D. Morrison W. D . MorrIson 7-5593

OC•Pu~~ :~ ~~~~~~~~~~ n-~~ 
. _____________________ __________

~OMP T~~L~ PLOTTING USL~.S M.~NUAL LA ST REVISED

0.1 MU/case IDC FS/71+-J.3-02-102O June 1974

- 
OGR~~ ~~~~ •, 

~
, •, - — 5 - STATUS - -. iJ~~~~ LU~’.~~ ~~~~ UL~~ ~~ U52~~~~~~ C~-3~iS

8.2 K bytes 3 pages of code Current 
——____________________ ______________

A method for estimating high lift (flapped) drag polars based on Royal 5
_

S

Aeronautical Society (RAS) Data Sheets has been developed for incorporation

into the ASSET program. Basic data was adjusted to match the L-lO1l-385-l
- design. Therefore the method is valid (in the strict sense) only for sub-
sonic transport type aircraft having reasonably similar plan desi~ i
characteristics. The method does , however , provide good agreement with

S 
test data for off-baseline configurations such as the Electra/P-3 aircraft.

The program is presently available in the CPS library E5A.

1-21LOCK HEED
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REVISED ~.l/76.
PROGRAM N UMBER PROGRAM N AME
OR ACRONYM

A~~CRAFT SKIN FRICTION DRAG BUILD UP
SKIN

COMP UTING SYST~~ •TYPE

IBM 360 CPS AERODYNANI~ co~~~IcIENT 
___________

ORIGINATING CURRENT PHONE
PR0GRA1~ff€R E . B . BLOOD NONE

ENGINEER NONE (SEE R. D. ELLIOT
E. B. BLOOD OR L. R. ~~~~~~ 7-285 2

• COMPUTING COSTS——MACHLNE UNITS ~~CU1~~ TATION
-

• 

C0MPtJTfli~ PLOTTING USERS MANUAL LAST REVISED
MU/CASE ~~C LlOll-8/ 12/69

AERO/69—~lPROGRAM SIZE 
-‘ -. - STATUS S

BYTES CORE ~~~~ ur ~OJR~~ CARDS
-

~ ~ . PA(~~~ ~~ ~~~~~~~~~ CURRENT

• ABSTRACT

The program computes turbulent skin friction of aircraft components using the
S method of Sommer & Shorts The program is similar to Batch Program # 440801

and results are in agreement . Non-standard days, surface emittance and

roughness height are not variables in the SKIN program.

The program i~ available in the CPS Public Library.

i
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AERO DYNAMIC PERFORMAN CE PROGRAMS
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...~., REVISED u/76

PROGRAM N UMBER PROGRAM N~- E
OR ACRONYM

2252 ERERGY MANEUVERABILITY S

- 
S 

COMP UTING SY STEM TYPE
IBM-360 BATCH FORTRAN PERFORMANCE 

___________

ORIGIN ATIN G CURRENT PHONE

S 

PRCGRA~ft€R W. J. HARLEY R. E. POSTHUMtJS 7-2059

ENGINEER
N. T. AVANT R. D. ELLIOTT 7-2852

COMPUTING COSTS——MACHINE UNITS 
. 

~~CTJ1€NTAT ION
COMPUTING PLOTTING USERS MANUAL LAST REVISED

.05-0.2 MU/Plot 0.07-0.7 MU/Plot LB 20793 ~/l/67
PROGRAM SIZE TAT’TSBYTES CORE 3O:A~ S OF SOURCE CARDS~ ~

300 K 3 IN NEED OF REVISION

ABSTRACT

The Energy-Maneuverability Program calculates, prints, and plots contours
of certain aircraft performance parameters in the speed-altitude plane.
These parameters, called the contoured parameters, include weight, steady
state load factor , steady state turn radius , steady state turn rate, energy

S additive rate , different ial specific excess power , airplane/engine efficiency
S index, energy-maneuverability efficiency, instantaneous load factor , instan-

taneous turn radius , and instantaneous turn rate , or different ial spec ific
excess power. 

- The latter capability can be used. to show graphically the
margin of specific excess power (energy additive rate) of one airplane over
another. Lines of constant specific energy may be superimposed over energy
additive rate , different ial specific excess power , airplane/engine efficiency
index, and energy-maneuverability efficiency contours. Furthermore , if
desired , weight contours in the thrust-Mach and /or drag-Mach plane may be
calculated and plotted .

• Input consists of specified power tables , configuration (d.rag) tables , speed
placard tables, 

~~~~ 
tables, and certain control cards and aircraft descrip-

tion data.

2-2
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~~~~~~~ REVISED 11/76
— I PROGRAM N UMBER PROGRAM N AME

OR ACRONYM
S MISSION ANALYSIS

2955, or P2955 in DCA~

S 
COMPUTING SYSTEM TYPE

~BM 3~ O BATCH FORTRAN PERFORMANCE

_ _ _ _ _ _ _ _ _ _ _ _  
ORIGIN ATING CURRENT PHONE

• 
PROGRA~fl~~R B. E. POSThUMUS R. E. POSTHUMUS 7-2059

ENGINEER
S B. D. ELLIOTT R. D. ELLIOTT 7-2852

S COMPUTING COSTS——MACHIN E UNITS DOCUMENTATION
COMPUTINQ PLOTTING USERS MANUAL LAST REVISED

S 0.2-2 .5/MISSION LB 17514.6 11/16/73

PROGRAM SIZE -, -

- BYTES CORE BO~~S OF SOURCS CARDS L ~TA US
Current for MARK L version306 K 5 needs revision to ~~

H ABSTRACT S

Airplane mission performance is calculated from basic data describing aero-
dynamic char~oteristics, propulsion characteristics, weight breakdown, and amission profile. Typical solvable problems include maximum radius , maximum
range , max imum time-on-station, and payload for a fixed range. The approxi-
mate 2-dimensional point mass equations of motion employed neglect normal
acceleration and rotational inertias. Optional corrections are provided to
partially account for curved flight about a spherical earth. Computation se-
quence is chronological--in the order the mission would be flown. Special S

features include the ability to fly paths producing constant sonic boom in-
tensity and an atmosphere subroutine permitting arbitrary temperature-altitud€.
profiles. Nine types of cruise flight are permitted including constant or
optimum altitude at opt imum Mach , constant or optimum altitude at constant

S 
- 

Mach , constant or optimum altitude at the Mach for thrust equals drag , and
S others. In addition , there are four ways to loiter at minimum ftel flow.

Climb or descent along constant RAE , CAB , or arbitra ry Mach-altitud e schedule s
to specified weights , altitudes , or times is available. Acceleration or dc-
celeration at constant altitude to specified weights , Mach numbers , distances ,

S EAS , CAB , or time s is permitted. Normal summary page print output may be
supplemented. by time history print for selected segments. A larger version
of the program may also be used to generate climb, descent , acceleration ,
subsonic and supersonic cruise, and. loiter segment dat a in two forms : s11n1mRr~plots suitable for inclusion in performance reports , and punched cards suitab]
as input to the Calac Marketing Division ’s Economic Route Analysis Program .

- 

S

~
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• PROGRAM ~~N5~4 ?~OG RAM :L-~.~SOR ACRONYM
AIRLINE FLIG~~ RECORDER PER~~RMAITCE DATA

• AIRPER?J.PLI COMPARISON 
S

COMP UTIN G SY STEM TYPE
IBM PL/I DCAS PER~tPMAITCE S

______________ 
ORIGINATL’-JG CURRENT PHCNE

PROGRA~~~R G. E . Carichner “ 76736

G. E. Carichner “ 76736

S COMPUT ING COSTS ——MACHINE UNITS XJC~~~~ T~TIO~T
COMPUTING PLOTTING TJSERS ~~~~TT~~ LAST REVISED
i MU/FLIGRT - None

PROGRAM SIzE
BYTES CORE 3O~~S OF SOURCE CARDS SL~ ~~

25K 13 pages of coding
- 

S 

ABSTRACT
Reads flight recorder data for basic aircraft performance. Based on the
computed drag from flight recorder and representative thrust and fuel flow
maps and drag polars, a theoretical profile is calculated. This theoretical

profile may be either a fixed cruise Mach number or an opt imum Mach number
( computed by program) along with a fixed climb schedule. Side by side

comparison of actual and theoretical results are output . Also included, is
a statistical drag summary based on the actual flight data.

2-~
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1176
G~t~M ~~ 4E~ -~ O~R~~ -~ -:s

OR ACRONYM

DIVE, ~~BAX DIVE TD~ HISTORY

CoMP~TIN~ ~~~~~~~~~~~~~~~ TYPE
IBM 360 CPS PERFORMANCE

_____________ 
ORIGINATE-IG CU?R5:;T PHONE

PRCGRA1~~ER M. L. Baxendale M. L. Baxendale 7-6812

ENGINEER
M. L. Baxendale Baxendale/Bogart 7-28514.

- . COMPUTING COSTS-.--MACHi~E UNIT S DOCU~€NTATI CN
COMPUTINQ ~L0TT USERS MANUAL LAST REVI SED
0.2 MU/dive - - None 3-12-74 . -

4 PROGRAM SIZE
BITES CORE so:~~~~s OF SOURCE CARDS S~ AT S.S

11.2K 14. pages of code Would be useful .

- 
S ABSTRACT

- - The time history of a dive maneuver is computed , including push-over , con-
stant-dive angle dive, and an iterated pull-up initiation altitude such that
the bottom of the pullout is at 2 ,000 ft. Inputs include weight, initial

speed and altitude , and push-over. Elapsed time to run one case is five

minutes. Currently stored in CPS Library E5M.

LOCKHEED 
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LB 26575

REVISED 11/76
PRQGRAi.1 :~A~-:E

CR ACRO NYM S

LIMWGT,AERØ LD~ T WEIGHT

oc-~~~~~~:::: ~~ SY STEM TYPE
IBM CPS PEBPORMA~CE 

S

_____________ 
ORIGIN ATIN G CURREN T PHONE

S 

PROGRA~~~R B. ~~. Bond. G. B. Carichner 7-6736
ENGINEER

B. Q~. Bond G. B. Carichner 7-6736

COMPUT ING COSTS——M.-tCHINE UNITS DOCUMENTATION
COMPUTINCL PLOTTING USERS MANUAL LAST REVISE D

0.05 MU/Case - None

PROGRAM SIZ~ ~T~TUSBYTES CORE so:~ s OF SOURCE CARDS
5 

1 11.3K 3 pages of code Would be useful.

- - 
ABSTRACT

The maximum weight obta inable at a specified altitude, flap~setting , and - S

temperature increment from standard day is calculated and the opt imum speed
for it is noted.

Curr ently stored in CPS Library E5E. -

Reference: Cc~puter Services Batch Program #3329 (inactive).

I
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- REVISED 11/76
S 

- 
PROGRAM d UMBER PROGRAM ~L-~ILE -~~

OR ACRONYM S

~~SS, VIICt~~ MISSION PERFORMANCE

COMPUTING SYSTEM TYPE_ 
- 

S -

IBM 360 CPS 
. 

PERFORMANCE

____________ 
ORIGIN AT ING CURRENT P~iCNE - 

S

• PROGRA~~~R Ron Moran M. L. Baxend.al.e 7-6812
ENGINEER

Ron Moran M. L. Baxendale 7-6812

COMPUTING COSTS——MACHIN E UNITS COCU~€NTAT ION
SQQMPUTING PLOTTfl’~ USERS MAN UAL LAST REVISED S

0 • 02-0.2 MU/Mission - None S

PROGRAM SIZE -
BYTES CORE SO~~S OF SOURCE CARDS STATUS

10.5K 14. pages of code Would be useful
ABSTRACT

(.. Computes military-type missions such as time on station at sea level or
opt imum altitude with cruise at opt imum altitude, tanker missions , and pay-

S load-range missions utilizing segment data previously computed on the 360
Batch Process Program 2955 . This segment data is input ta bulated mono or
bivariate form , which is simpler to change than fitted analytic equations ,
but take s longer to compute becaus e of the need for calling and. returning S

S 
tables to and. from files and using external subrout ines NTJTRP1 and. NUTRP2
for parabolic interpolation. Elapsed time for one mission is appr oximately 5

S 
minutes . We ight , fuel , distance , and some t imes for each mission segment are -

outp ut. -

Currently stored in CPS Library E5M. -

CT
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S - - - -~ - _ J J I~~~~~~~~~~~~ /76
C~~-t~~ ~~~~~~~ 

- DG~~U-~ ~. .-I.YZ
S 09. AC-~CNYM

~~ØPs (no key) MI SSION PERFORMANCE - S-3A

CCMP UTIN~ 3Y.~~EM TYPE
IBM 360 c~s 

PERFORMANCE

_____________ 
ORIGIiL-~TL G CURRENT P~CNE

PROGR~~~~R M. L. Baxendale M. L. Baxendale 7-6812

M. L. Baxendale M. L. Baxendale 
— 

7-6812

0cMP UT::.: COST S—--MACHINE UNITS DOCt~~ iTATION

COY~PtTh~i~ PLOTTING USERS MANUAL LAST ,T555 ~~

.02 to 0.2 MU/mission - None
t~~fV 2 ’ f  ~~~~~~~~~

5 - 5 - - ~~ 5- SS~~ 5 5- 5 5 -  _____

~~~~~~~~~~~ ~~ 5R~~ R~~~
12K 3 pages of code Would. be useful

ABSTRA

Computes military-type missions such as time-on-station at sea level or
optimum alt itude with cruise at opt imum altitude, tanker missions, and
payload-range missions utilizing segment data previously computed on the

S 
batch mission program, 2955. This segment data is input via coefficient s

S 

of polynomial equations fitted to the data. Otherwise the program is
similar to and derived from MISS,VIICtNG. Weight , fuel , distance , and. some
tines for each mission segment are output .

Currently stored in CPS library ESM. S

S I
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- 
REVISED - 

11/76
S 

P~tOLixt~~ LJA~~R ?RO G1ii~i :-~~-~-:s
OR ACRCN~fl4

ROC, GEC # RATE OF CL~~~

CO~4PUTING SY STEM TYPE 
-

IBM 360 CPS PERFORMANCE -

S 0RIGL’:A:L-:o CURRENT P:~cNE
PROGRA

~~~
R G. E. Caricimer G. B. Carichner 7-6736

ENGINEER G. B. Carichner G. B. Carichner 7-6736

COMPUTING COsTS—--M~:HI::: UNITS CCU~~NT ATION
COMPUTING PLOTTflIG USERS MANUAL LAST REVI SEDS

0.1 to 0.2 MU/Case - None S

PROGRAM SIZE
BYTES CORE ~O~~3 CF SOURCE CARDS

12.2 K pages of code Requirement marginal

S ABSTRACT

Two problem type s are solved : (1) For all combinations of weight and. alti-

S 
tide the instantaneous rate of climb is calculated for a specified Mach num- S

ber. (2) For all weights the maximum altitud e is calculated for a given
rate of clImb and ~.kch number . Input options inc lude a choice of constant

~~ch , EAS , or Z4ch vs. alt itude climb schedules. The program is often used
for maximum speed capability by asking for R/C = 0.

Currently stored in CPS Library E5E .

C--
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LO C K H EE D



- -- — 
~~~~~~~~~~~~~~~~~~~~~~~~ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ ~~~~~~~~~~~~~~~~~~~~ ~~~~~~~~ 

i-~~-:

LB 26575

- - - 
. I ~~VISED 11/76

?3.OGit tM -~ S~ 
- 

PROGR.-&~
OR ACRONY M

-. 

- 

- - TAEROFF PERFORMANCE
TOFF. PLI ______________________________

COMP UT ING SY STEM TYPE
IBM 360 FL/I DCAS PERFORMANCE

_____________ 

ORIGI.N.~TIN G cuRRE::r PHONE
PROG 2~ R G. E. Carichner G. B. Carichner 7-6735
ENGINEER

G. B. Carichner G. B. Carichner 7-6735

COMPUTING COSTS— .-MACHINE UNITS ~~CU!.~ NTATI0N
COMPUTrIG PLOTTING USERS MANUAL LAST REVISE D 

S

0.2 MU/Case - None
PROGRAM SIZE

BITES CORE 30~~S 0? SOURCE CARDS ~TATU~
27 K 13 pages of code 

— 

Would. be useful

ABSTRACT

Takeoff field length is calculated based on flight test data and. methodology - -

under FAA rules • The segmented. takeoff uses the R~~ speed point in each
segment for calculation of the average force in that segment . Capabilities
include solving for the second-segment limit weight , balanced and. unba lanced.
conditions with clearway/stopway-av aiiable, tire speed limit , runway slope,
winds , brake ener ~~r limited performance , and. overspeed..

- - — 5- S - _ _ _ - _ - - - — S

- 5 5  — -- —

S 

2-10
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FtG~ c~zt -1 : L ~~~ -t . .tC 5A~•t _ .

OR AC RONYM

TAEROFF INTERACTIVE TA~~OFF TD€ ~~STORY

COMPUTING SYSTTY TYPE

9 ~~O ~~~c~~~L PERFORMANCE 
__________

____________ 
ORIGINATING CL~9.EN’ PHONE

PR0GR.A~~~R B. D. Elliott T. J. Jones 72565

ENGINEER B. D. Elliott R. D. Elliott 72852

COMPUTING COS .S——MACHIN E UNITS OCU~~NTAT IC~
COMPUTING PLOTTING USERS MANU~~ LAST REVISE D

0.2 MU/CAsE — 55 pages (CPS ) May 1975
__________________________________ 20 pages (TSO-PL /I ) May 1975

PROGRAM SIZE S ~~~~~ -,

~YIE S CORE ~C:~ s O~ 30:2.05 CA R S
6o K 20 pages of code Current

ABSTRACT

-- A time history performance takeQff capability has been developed whichtreat s acceler&tion from start or ground roll to rotation speed. , ~otat1on S -

to liftoff speed , the airborne trajectory from liftoff to 35 feet altitude ,
and. the climb from 35 feet to the 3.5 nautical mile point.

Constraints on maximum load factor and pitch attitude are imposed so as to
produc e traje ctories with equivalent airspeed relatively constant . Other
features include treatment of runway slope, non-standard days , headwinds ,
landing gear retraction , and monitoring of tail scrape angle. Not yet avail-
able are engine failure analysis or balanced. field length calculations ,
thrust cutback , or flap angle change during climbout . S

The program is availab le as a batch FL/I program (non-interactive) as well 
S

as a TSO (time Sharing option) program on the IBM 370-168 ( interactive).

2

2—I l
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(_ S - r~~VL)EJ 11/76
PR~~~t~ it~~~t PRC J~ A~4 :~~~~~

S .E

OR ACRONYM
3~~9 ROTOCRA~’T SIMULATION MOD~~J

S 
- REXØR 

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

COMPU TING $Y STEM TiPS
IBM 360 Batch Fortran STABILITY ~~D COIITROL

_____________ 
ORIGIN AT IN G C URRE~:T 

___________

S 
- PROGRkN~~ R Unknown P. Kretsinger 75lLi.O 

S

ENGINEER Unknown S. Reaser 72097

COMPUTING COSTS-—-~L~CHIN: ~~ -~TTs CGCU~€N TATIC-::
pLOTTING LL~~ SS N~~.L LAST REVI SE ’

15 MU/CAsE USAA~~DL TR-76-28A,Bp March, 1976
FROGRA~t SIZE -,

PLi ~~~~ L~J i~-~ ~~~~~~~ (at ~~~~~ ~ -3ii~

— 

225 K 2-1/2 Current

ABSTRACT

The R~ (OR math model has been written for a single four-bladed , ~ rro - -

controlled, hingelss-rotor helicopter with additional capab ility for
ana lysis of teete ring or hinge-offset rotor systems with conventional
controls and. two or four blades . Modeling enrphasis is on an accurat e
main rotor description .

‘ I

3-2 —
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~~o .o-~ •~~~ ?ROj~~~ ::.~~-~s

OR ACRONY M
SMAIL PERTURBATIOIT E~LICOPTER ANALYSIS MODEL

3626

COMPUTING SYSTEM TYPE
IBM 360 Batch Fortran STABILITY AND CONTROL

_____________ 
ORIGINATIN G CIaRINT PHONE

PROG .A1~~ R Fein stein P. Kr etsinger 75111.0 
5

S S. Reaser S. Reaser 72097

CO~-?UT::o COSTS——MACHINE UNITS CC~ -~ NTA TI ON
CC

~
S P?TLJ G PLOTTING USERS ~-L~~LIAL LAST REVISE D

— 1 - Limited Distribution Unknown

_________  

STAT:;S
_~~_ j ~~ .J ~~~~~~~ ~~~~~~~~~ ‘_Ir ~~~~~~ -~~-_L~~ 

- —

350 K 2 Out of date

-
~~~ ABSTRACT

Pr ogram. trims an input helicopter configuration and calculates linear 
- 

S

model derivatives required. The linear model (20 x 20) is internally
assembled. and. linked to the CSAP matrix ana lysis package maintained by
Scientific Computer Services.

I
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( I ~-~~“~~~° 11/76 -

P~-~AaLz~ AM ~LM~SE~t i~RC i1-G-~
OR ACRON YM

ADMF, AERO AERCRAFT DYNA~~ C MODES PROGRAM

coMPU rING SYST EM TiPS
CPS Stability and Cont rol

_______________ 
oRIGLL~JI::G CURRENT PHCNE

PROGRA~~~R
G . Blausey R. Ptachick 7-5608

ENGINEER
G. Blausey B. Ptachick 7-5608

S _ _ __ _ _ _ _ _ __ _ _ _ _ __ _ _

COMPUTING COSTS•---MACHLNE UNITS EOCU1J~ NTATION
CO PUT ING PLOTTING USERS MANUAL LAST REVI SE D

0.02 MU/CASE - None
PROGRAM SIZE 

~A’~ 
S

BYTES CORE ~o:~~s OF SOURCE C~ RDS ~~
Would be useful

16 K  5 pages 
__________________________

ABSTRACT

C-
The program is capable of solving the Longitudinal and Lateral-Directional
dynamic stability oscillatory roots using linearized aerodynamic derivatives

It computes the frequency, dampi ng ratio and period for short period ,
phugoid , dutch roll, damping in roll and spiral mode . S

Present ly stored in CPS user library E5E.

C,
LOCKHEED
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- - - REVISED 12/22/75
P tOGRAM 1~LS~iR PROGRAI4 ~~ -~E

~~ OR ACRONYM -

ABA? ADVANCED SYST~~S ANALYSIS PROGRAM

COMPUTING SYSTEM ~~PE
IBM 360 GRAPHICS STABILITY AND CONTROL

____________ 
ORIGIN ATING CURRENT PHONE

PROGRA~fl~~R H. P. Weinberger E. Sturoke 7~81OZ4

ENGINEER
H. P. We inberger M. S. Eden 7-5608

COMPUTING COSTS——MACHINE UNITS ~~CUI€NTATION
COMPUTING PLOTTING USERS MANUAL LAST REVISED

O. 01~. MU/Case 0.03 MU/Plot 31 page ABA? Sept . 1974
____________________________________ 

- Users ~~.nua1
PROGRAM SIZE

S 
- BYTES CORE so:~~s OF SOURCE CARDS 

S A US
H ,. Currentl2oK ~+ boxes

-~ ABSTRACT

ABA!’ is an Interactive Graphical Systems Analysis Program for solut ion and
analysis of a system of linear different ial equations expressed in polynomials

S of the Laplace operator S. Input may be in either matrix or equation form.
Outputs available are Root Locus, Bode plot , t ime respons e , and. power spectra:
density . -

AMP interfaces with other related graphics programs such as TRD~, 6DØF , and

S RE~~~~ØP !S~~~~_ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 

S

L
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- REVISED 11/76

P~CG~.AM i~UM3ER ?ROGR.4M ~iAME
OR ACRONYM

S BODYAX, jjr BODY AXES D~~IVATIVES

COMPUTING SY STEM TYPE
S IBM CPS STABILITY & CONTROL

_____________ 
ORIGINATING CURRENT PHCNE

PROGR.A1~€R 3. 3. Rising 3. J. Rising 75608

* 
ENGINEER 3. 3. Rising 3. 3. Rising 75608

COMPUTING COST S——MACHINE UN ITS COCU~€NTA TION
COMPUTING PLOTTING USERS MANUAL LAST REVI SED

_____________________________________- 
none

PROGRAM SIZE S 1~lT
BYTES CORE SO~~S OF SOURCE ~~ RDS STA JS

1 page of code

ABSTRACT
- -

~
- - Thi s program convert s aerodynamic coefficients and stabilit y and control

derivative s from the stab ility axes to a body axes system .

S 

Present ly stored in CPS user library E5A.

- S

1~
I

( S
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S 
- 

S 

REVI SED ll/y~
PROGRAM ~LMB~R PROGRAI-1 :~-~ME

-~ OR ACRONYM
DI~mER, .jj r DI~~NSIONAL DERIVATIVES

COMPUTING SY STEM TYPE
IBM CPS STABILITY & CONTROL

I ORIGINATIN G CURRENT PHONE
k PROGRAI~~ R 3. J. Rising 3. 3. Rising 75608

5, 
- 

ENGINEER 3. 3. Rising 3. 3. Rising 75608

- 
_

S 

COMPUTING COSTS—-MACHINE UNITS ~~CU~~NTAT ION
COMPUTING PLOTTING USERS MANUAL LAST REVISED

None

S PRCGP_-~M SIZE STATUS
- BYTES CORE 3C~~S OF SOURCE C~~ DS

2 pages of code

- 
- ABSTRACT

This program calculates body-axis dimensional stability and control S -

deri vatives. Input include s the nondimen siona]. derivaties , both
longitu dinal and lateral-directional , and the flight conditions .

Present ly stored in CPS user library. E5A.

ii 
3-7
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~ REvIsED 11/76
PROGRAM NU1~J&iR ?ROGRAM N.~-EOR ACRONYM

ftae, pfb PITCH DATA ~~~RACTION FROM FLIGHT TEST DATA - S3A

COMPUTING SY 3TEM TYPE
IBM 360 CPS STABILITY & CONT~~L

_____________ 
ORIGIN ATING CURRENT 

- 

PHONE
S PROGRA~fl€R P. F. Bala P. F. Bala 7-5592

ENGINEER
S P. F. Ba.la P. F. Bala 7-5592

S ~PMPUTING COSTS——MACHINE UNITS ~~CU1~ NTATIOU
S COMPUTING ~~OTTING USERS MAN UAL LAST REVISED

0.1 Mu/case 1 page writeup U/1#/75
S PROGRAM SIZE

BYTES CORE so:~ s OF SOURCE CARDS SSTATU~
7.5K 2 pages of code Adequate

ABSTRACT

S This program extracts longitudinal pitch characteristics from steady stat e
S-.3A flight test dat a , using the estimated control effectiveness data.
The equations assume three degrees of longitudinal freedom with zero pitch
and alpha accelerations . The progr am can be modi fied by use on aircraft by

- $ changing the aircraft geometry, engine data and control effectiveness data.

Presently stored in CPS user library E5M.

- - 3—8
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- PROGR~M NU~~ER. PROGRAM NAME

OR ACRONYM S

LADCØF, jj r LATERAL-DIRECTIONAL TRANSFER FUNCTIONS

COMPUTING SYST~ 1 TYPE

S 
IBM CPS STABILITY & CONTROL

_ _ _ _ _ _ _ _ _ _ _ _  
ORIGINATING CURRENT PHONE

PRQGRA~~~R 3. 3. Rising 3. 3. Rising 7-5608

ENGINEER 3. 3. Rising J. 3. Rising 7-5606

S 

COMPUTING COSTS—-MACHINE tJNITS OCUMENTATION

S COMPUTING PLOTTING USERS MANUAL LAST REVISED
- S 

- none

PROGRAM SIZE
BYTES CORE BOXES OF SOURCE CARDS -

- l page of code

S -. ABSTRACT

S 
-

This program calculates the numerator and characteristic coefficient s for
basic airframe lateral-directional transfer functions .

Present ly stored in CPS user library E5A.

3-9
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LB 26575

11/ 76.
Pi-tOURAM i~1iMS~R PRO-~R~i-~ ~-~ -:s

OR ACRONYM

LATTDY, ~~E lATERAL DIRECTIONAL D~T(A~~C TDI~ HISTORY
- 

COMP UTING SYSTE~ STYPE

IBM 360 CPS Stability and Control

_____________ 
ORIGINATIN G CURRENT PHCNE 

—

PROGRAMMER M. S. Eden M. S. Eden 7-5608

EN GINEER M. S. Eden M. S. Eden 7-5608

S 

COMP UTING COST S——MACHINE UN IT S 0 CUMEN TAT ION
COMPUTING PLOTTING USERS MAN UAL LAST REVISE D

0.2 NIJ/cASE - None
PROGRAM SIZE

- - BYTES CORE 3O:~~s CF SOURCE CARDS
8.7 2 pages of code Requirement marg inal

S - 
ABSTRACT S

S A linearized lateral-Directional three degrees of freedc4n program permits
calculation of airplane response characteristics due to various disturbances
using basic aerodynamic data.

Present ly store d. in CPS user libra ry E5E.

r ~ S 
-

3-10
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-S REVISED 11/76
PROGRAM NU }~ ER PROQRAM N AME
OR ACRONYM
lngrm, pfb LONGITUDINAL TRIM A]S~D MA~IEUVERPIBILITY

CCMPUTING SYST~4 ~~PE
IBM CPS STABILITY & CONTROL 

_ _ _ _ _ _ _ _ _

____________ 
ORIGINATING CURRENT PHONE

PROGRA~~~R P. F. Bala P. F. Bala 7-5592

ENG INEER P. F. Bala P . F. Bala 7-5592

COMPUTING COSTS——MACHINE UNITS ~~CU!.~~ITAT ION
COMPUTING PLOTTING USER S MANUAL LAST REVISED

None

PROGRAM SIZE 
= 

~T ‘~ ‘SBYTES CORE BOXES OF SOURCE CAR~~ ~ A~

- - 
ABSTRACT

Trim stabilizer and. elevator deflections are converted for the powered S-3A

contro l system . In addition , maneuvering elevator and stick forces per g
are calculated. The prog ram could be modified. for use on other aircraft.

Present ly stored in CPS library E5M.

3-11
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-S REVISED 11/76
PROGRAM N LTIGER P.RQGRAM N AME
OR ACRONYM

S LONCOF, jj r LO~GITTJDINAL TRANSFER FUNCTIONS

COMPUTING SYST~ 4 TYPE
IBM CPS STABILITY & CONTROL

____________ 
ORIGINATING CURRENT PHONE

PROGRA~~~R 3. J. Rising 3. 3. Rising 75608

ENGINEER 3. 3. Rising J. 3. Rising 75608

S CCMPUTING COSTS——MACHINE UNITS OCUI€NTATION

COMPUTING PLOTTING USERS MANUAL LAST REVISED
- none S

PROGRAM SIZE ST~TUSBYTES CORE BOXES OF SOURCE CARDS
ipage of code

S 

- 
ABSTRACT

This program calculates the numerator and characteristi c coefficients for
basic airframe longitudinal transfer functions.

Presently stored in CPS user library E5A.

3—12
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S — 
REVISED 11/76

~~~~~~~~~~~ -~~~~~ LONGITUDINAL TRIM AND MANEUVERABILITY
OR ACRONYM ON MANUAL CONTROL SYSTEM INCLUDING TRANSFER FORCES
long, pTh

COMPUTING SYSTEM TYPE
IBM CPS STABILITY AND CONTROL

_____________ 
ORIGIN ATING CURRENT PHONE

PROGRM~~ R P. F. Bala P. F. Bala 7-5592
S 

ENGIN EER P. F. Bala P . F. Bala 7-5592

S 
COMPUTING COSTS——MACHINE UNITS OCUI€NTATION

S 

COMPUTING PLOTTING USERS MANUAL LAST REVISED
0.2 MU/CASE - None

-
S PROGRAM SIZE ST &TUS

- BYTES CORE 3O:~~S OF SOURCE CARD~
lOX 3 pages of code 

— 

Requirement marg inal 
-

ABSTRACT

Low speed longitudinal tr im surface deflection and aerodynamic hinge moment s
are comp~ited for both the powered and manual control systems . The steady- 

S

S 

state powered-to-manual tra nsfer forces can be determined as well as maneuver -
S ing control capability on both systems . Program is ~~esent1y stored in CPS

Library E5M. 
S

~~~~~~ 1

• 
“5 -
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LR 26575

I ~~~~~~ ~‘ r  -
S 

~~~~_ _ _ S~~~ _ S _ _ _ 5 55

S S Pt~0G±( h~i-I .ft ~~
5
~~~~~~ { Oux~~~ ~~~~

OR ACRONYM

LONG, RJP LONGITUDINAL TDv~ HISTORY

CO~4P UTIN G SYSTSM TYPE

IBM 360 CPS Stability and Control 
____________

- 

- 
ORIGINA TING CURRENT PHONE S

PROGR.AI~!ER R. 3. Ptachick R. 3. Pta chick 7-5608

ENGINEER
R. J. Ptachick R. 3, Ptachick 7-5608

COMPUTING COSTS——MA CHINE UNITS £OCTJ~~NT ATION
S COMPUTING PLOTTING USERS MANUAL LAST REVISE D

0.2 MU/CASE — None
S 

PROGRAM SIZE 
~~ATUSBYTES CORE BO~~S OF SOURCE CARDS -

10.11 K 3 pag es of code Would be useful S

ABSTRACT
C S

\~~~~ 5

A linearized longitud inal three degrees of freedom program referred to
S stability axes permits calculation of airplane response characteristics

due to various disturb ing actions such as stabilizer deflection thrust S

pulsation and control system failure as a function of time.

Presently stored in CPS user library E5E.

(
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5 

- S REVISED 11/76
PROGR~M ~UIVGER PROGRAM NAME

S 

OR ACRONYM it
3 x 3 MATRIX ~~ALYSIS PROC~~URE

MATRIX , HElM II
COMPUTIN G SY ST~~ 1’YPE
IBM CI’S II. STPiBILITY & CO~1TR0L

____________ ORIGINATING CURRENT PHONE
PROGRA~ €R T. Heim

ENGINEER T. Heim S. Reaser 72097

COMPUTING COSTS—-MACHINE UNITS COCU~~~TATION
COMPUTING PLOTTING USERS MAN UAL LAST REVISER

Self instructing

PROGRAM SIZE ST~~LT
~YTES CORE BOXES OF SOURCZ CARDS -

not required

- 
- ABSTRACT

S - This program accept s analysis models expressed in S plane up to a degree 
S

of freedom with. up to 3 forcing functions . User output selection include s S

S roots , transfer function , frequency response and. t ime histories.

The program is currently on CPS library E5C.

3—15
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- - P I S ~ E~~ 11/76 •

S P~O t - ~i ~~~~~~~ ~~~~~~ ~~~~~~~~~~

OR AoRo: :YM

NGLO , CLIVE MflTD4UM NOSE GEAR L~~T 0~T SP~~~

r~~i.~ ’.u ~~~~~~~~ _____

S 

- IBM 360 CPS Stability and Control

- ______________ 
0RIGI~AZLJG S C URRENT PHC NE

PR0GRA~~~~ 
-

R . 3. Ptachick R . 3 . Ptachick 7-5608
EN GIi-~EER

R . J. Ptachick R . 3. Ptachick 7-5608
S 

COMPUT ING COSTS—--M~ CHINE UNITS ~OCU 1€NTATION
COMP!.ITING PLOTTING USERS MANUAL LAST REVI SED

0.1 MU/cASE - None
PROGRAM SIZE S

BYTES CORE ~o:~~s CF SOUR CE cAR~s STATUS

3.5 K 1 page of code Requirement marginal

ABSTRACT

L
Minimum nose wheel lif t oft’ speed and corresponding main gear reaction
forces are calculated from basic geome tric and aerodynamic coefficient —

inputs .

Presently stored in CI’S user libra ry E5E. S
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I
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P~OGRAM -‘~S~~ ?HU -j iL’j~i ~~~~
S OR ACRONYM

MANV , RJP STABILIZER PER G - LiOll

Co~IPUrIN~ SYZTEM T1~PE
IBM 360 CPS Stability and Control

_____________ ORIGIN AT IN G CURRENT PHONE
- S PROGR~’~~ R R. 3. Ptachick R. J . Ptac hick 7-5608

-
‘ ENGIN EER

R . 3. Ptachick R . 3 . Ptachick 7—5608

COMPUT ING COSTS——MACHI NE UNITS I — 2OCU~~NT A TION
COMPUT ING PLOTTING USERS MANUAL LAST REVISE fl

0.1 MU/CASE - None
S 

PROGRAM SIZE
BYTES CCRE ~GURS OF SOURCE CARDS ~~ US

‘7. 6 K 2 pages of code Would be useful
ABSTRACT

L The maneuvering longitudinal characteristics for wind-up turn maneuver for

positive load factor and wings-level push-over for negative load factor
may be computed.

Presently stored in CPS user library E5E .

(~~~:1
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5 ~ REvIsED 11/76
PROGRAM N~~1B~R PRO GRAN ::.~1E
OR ACRONYM

S ~~~~oi 1~~EE LOOP ~Y~ZJIST ANALYSIS

COMPUTING SYSTEM TYPE
IBM C}S STABILITY AND CONTROL

ORIGIN ATING CURRENT PHONE 
—

PROGRA R 
~~~. Reaser S. Reaser 72097

ENGINEER S. Reaser S. Reaser 72097

S 

COMPUT ING COSTS——MACHIN E UNITS ICCUMENT ATION
- S COMPUTING PLOTTINg USERS MANUAL LAST REVI SED

Limited Distribution

PROGRAM SIZE
BYTES CORE 3O~~S CT SOURCE ã~ RD S
6K including Currantsubroutines

ABSTRACT S

The program accepts a plant model in S plane notation plus two additional
S forward blocks of third order over third order . Each forward network S

element has a third order feedback block . Frequency respons e is calculated .
for successive loop closures.

The program is currently on CI’S library E5C.

3-18
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ç 12/22/75
S 

PR0Gj~.AM N UMBER ~ROGRA14 N~1-:E
— OR ACRONYM

~~P, Øp PER~UREATION MATRIX PROGRAM

COMP UTING SY STEM TYPE
IBM 360 cs1~ 

STABILITY AIW CCRTROL

______________ ORIGIN ATIN G CURRENT PHCNE
- PROGRAI~€R 14. S • Eden 14. S • Eden 7-5608

ENGIN EER
14. S. Eden. 14. 2. Eden 7-5608

COMPUTING COSTS——MACHINE UNIT S COCU~~NTATION
COMP U’I’L’IG PLOTTING USERS MAN UAL 

- LAST REVISED

S 0.05 MU/Case - LB 26533
PROGRAM SIZ~ STATITS 

-

- BYTES CORE ~O~~3 OF SOURCE CARDS
126K 1/2 box To be published.

ABSTRACT

S 

(1’ The dynamic longitudinal and. lateral or coupled matrices are set up using a
S perturbation technique applied to non-linear six-degree-of-freedom models.

The model is initialized at a given flight Mach number and alt itude at a
given weight and center of gravity. SmaU perturbation s are applie d to each
state var iable . The program will rapidly scan a large number of tabulated
flight conditions . Ma trices are aut cc~atical1y transferable to ASAP for roots
Bode , Root Locus , and Power Spectral Density anal yses. 5

Other related graphics programs which inter face with REP ØP are mIM and.
6$~.
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11/76
~ UMn~i~ 

S 

~~~~~~~
S OR ACRONYM

SIBE , SL~~ STEADY SIBESL~~

S COMPuTI ~~G SYSTEM TYPE
L IBM 360 CPS Stab ility and Control 

___________

_____________ 
ORIGIiL-~TIN G CURRENT PHONE

PRCGRA~~~R R . 3. Ptachic k R . 3. Ptac hick 7-5608

R. 3. ~tachick R . 3. Ptachick 7-5608

COMPUTING COSTS——MACHINE UNITS COCU~~NTATION
COMPUTING PLOTTING USERS MANUAL LAST REVISE D
0.1 MU/CASE - None

PROGRAM_SIZE _

BYTES CORE EC~~3 OF SOURCE CARDS ~~AT~S

9. l i K 3 pages code Would be useful
ABSTRACT S

The airplane Lateral—Directional steady sideslip char ~cteristics are corn-
puted with or without asymmetric thrust from basic aerod ynami c and thrust

- 

S 

input s .

Presently stored in CPS user libra ry E5E .

S .

~~~~~~~ 

S

LOCKHEEO 3-20
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S T~~13EJ 11/76(... PLtOGRAM .~ 

5uMBER if PROGRAM N
OR ACRONYM II

6 DØ F 11 SDC-DEGR~~-0F-FR~~~OM Tfl~ HISTORY

COMPUT ING SYSTEM TYPE

IBM 360 CS1~~ GRAPHIC~~ STABILITY AND CONTROL

_____________ 
ORIGINATING CURRENT PHONE

PROGRA~~~R M. S • Eden H. S • Eden 7-5608

ENGINEER
14. S. Eden M. S. Eden 7-5608

COMPUTING COSTS—MACHIN E UNITS ~~CU1€NTATION
S 

COMPUTIN G PLOTTING USERS MANUAL LAST REVI SED
0.2 MU/h O SEC HISTORY 0.03 MU/Plot LB 26533

S PROGRAM SIZE ST&TUSBYTES CORE so:~ s OF SOURCE CARDS
126K 1 box Unpublished

S ABSTRACT
(.~ Six-degree-of-freedom airplane maneuvers may be calculated in the air or d.urin

S 

landing and takeoff. Included are aerodynamic controls, engine controls , and
braking and steering logic consistent with FAR 25. Free form modeling tech-

S niqjxes enabled by a self-sorting translator are ut ilized. Hard. copy plots
are available from microfilm. Related graphics progr ams which interface with
6 DØP are TRTh (, Øp, arid. ASAP.

I
I

4:
~~~~~~~~
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- 
I REVIsED 11/76

S PI~.OGRAM i UMBER PROGRAM ~~~~ -~s 
S

OR ACRONYM

S 
TOL, MSE LEAST S~UAR~~ BIVARIATE CURVE FIT

COMPUTING SYSTEM ~TYP E
i-S IBM CPS STABILITY AND CONTROL

____________ ORIGINATING CURRENT 
- 

PHONE
• PROGRA1.2.~R M. S. Eden H. S. Eden 7-5608

ENGINEER
M. S. Eden 14. S. Eden 7-5608

COMPUTING COSTS—-MACHII-IE UNITS COCU1€~NTATI0N
COMPUTING PLOTTING USERS MANUAL LAST REVISE D

0.7 MU/case - None
- PROGRAM SIZE 

- - STATUS Would. be useful . Possible
- BYTES COR~ BO~~~ OF ~OJRCE ~CAR~~ candidate for CPS Public Library.

n.h-K 2 pages of code

ABSTRACT
A least squares fit relates a dependent variable FN of two i~idependent
variables (Ni, MA) in the form of cross polynomials. The program is current l~
set up for up to 88 data point s (H) , up to 20 polynomial functions (N). The
polyn~aiala are cubic in the independent variable N]. and quartic in NA. The

S least squares fit is characterized by coefficients C (1-N).

S Arbitrary functions can be used in place of the polynomial function F.

Program has general application other than stability and. control . Currently
in CPS Library E5E. 

S

S 

~~~CKH~~Eo
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~
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ç 

S 

- 11/76
PR0Git~h~i 4U~i~~R PROGRAM ~AME
OR ACRONY!4

TRD( TRThi PROGRAM

COMPUTIN G- SY ST EM ~~~~
IBM 360 CS~~ GRAPHIC S~~~~~ITY AND CONTROL 

— __________

____________ ORIGIN ATING CURRENT PHONE
PHOGRA R 

H. S. Eden H. S. Eden 7-5608
ENGINEER

H. S. Eden M. S. Eden 7-5608

- COMPUT ING COSTS——MACHIN E UNITS COCUh~~!TATION

CONPUTINQ PLOTTINC~ USERS MAN UAL LAST REVI SED
0.2 MU/Case - LB 26533

PROGRAM SIZE 
T TTT~’BYTES CORE ~~:~ s OP SOURCE CARD S S A ~

-
- 126K 1/2 box Unpublished

ABSTRACT

- i Static ana lyses are performed for an airplane given freely expressed aero-
dynamic , geometric , and engine da ta . Typical modes of operation are:

o Steady Level Flight - vary speed.

o Power and/or Roll Asymmetry vary speed.

o Steady Climb - vary speed.

o Vertical Acceleration - vary Q. 
S

S - 
o Wheels on Ground. - vary speed

5 and any logical combination of the above . Related graphics programs which
interface with TRD4 are REP Øp, ASAP, and. 6 DØF .

-
S 
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S 

— i R~1TI~~ D ~u/76 _
(5 5 FitGGR.~i L~ ~~~~~~~~ PROGRAM • . A M~OR ACRONYM

TR D(, AERO Th~~ FOR I~~~L FLI~~~ - t~OU

COMPUT ING- SY STEM TYPE
IBM 360 CPS GRAPHICS Stabilit y and Control 

___________

_____________ ORIGIN ATING CURRENT PHCNE
PROGRAMMER B. 3. Ptachick R . 3. Ptachick 7-5608

ENGIN EER

____________ 

R . 3. Ptachick B . J . Ptachick 7-5608
S 

~~MPUTING COSTS—-MACHIN E UNITS DOCUMENTATION S

COMPUTING PLOTTINa USERS MANUAL LAST REVISED
0 .1 MU/CASE - None

PROGRAM SIZE
BYTES CORE ~O~~S OF SOURCE CAR~~ 

STATUS

~~ K 2 pages of code Requirement marginal S

ABSTRACT

The one g longitudinal level fligh t trim characteristics with and without
power effects are calculated from basic aerodynamic and thrust inputs.

Presently in CPS user file E5E.

3-2h - S
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S INACTIVE PROGRAM S

~~OGRAN LAST ~2 C ~~-

~~~ :;u~~ER PROG-R.AJ4 N AME 
- 

ENGL ~~~.-t C~~~~ -~.R_ -
S 

!~i6 BO~~ DROP TRAJECTORY B..1). .E3J4.ott RS~ K~A ~ ri’2ce
2009 TSAEROFF PERFORMANCE s.D. ~iii.ott R .E .Pos6 ~ium i S

2082 ZER O LENGTH lAUNCH TRAJECTORY B.C. ~eagin R.G. Sprou].

2191 CONFIGURATION GENERATOR ( BivARIATE TABLE R.D. Elltott R.E.Posthumu
MANIPULATION)

2199 DIVE TRAJECTORY INCLUDING PUSHOVER AND C.W. Bogart .R.McCorkle
PULLOUT S

2207 SONIC BOOM OVERPRESSUBE L.M.Kenner .N. Meade S

S 2211 PERFORMANCE MAPPING - SP~~~ ALTITUDE N.T. Avant .E.Posthumus
SU~~1ARY

2225 HAIVaLTQN STAIWARD PROPELLER PROGRAM H.B.Crockett E. Lipton
2231f DRAG COEFFICIENT PLOT L.J . Aker .E.Posthu mus
22~1 DIVE TRAJECTORY C.W. Bogart B.R.McCorkle 

S

2250 GENEPALIZ~~ ATMOSP~~RE R.D.Ell~ott .?.Hoiliday
2296 PROPUL~ICIT DATA PLOT L.J. Aker W.J. Harley

2297 ZERO M?2 WAVE DRAG R.D.Elliott T. J. Jone s 
-

2301 SUPERSONIC CA1~~ER & ~LWIST FOR SPECIFI~~ R.D. Elliott J.N. Meade
LOADI1~G

2314 M-n DIAGRAYJS G.C.Blausey W.J. Harley
2~ 1k $ EP.~ONIC ~~~~~~ DESIGN - 3 LOADINGS R.D. Elliott J .N. Meade
2317 SUPERSONIC WING ANALYSIS PROGRAM R.D . Elliott D.M. Kaye
2339 3-D STABILITY PROGRAM - B.T.Aver ett R.G. Sprou l

2359 AIBPLAI ~E TURBULENT S~~N FRICTION R.D.Elliott T. 3. Jone s

2383 SUPERSONIC PRESSURE FIELD IN.PRESENCE OF L.M. :<e~~ er J .R . Boone 
-

• WII~G DUE TO NACEILES

S 
21&35 AXISY1~~ TRIC POTENTIAL FLOW C. Schwartz D.Tappe iner

S 

21i~56 WIND TUNNEL DATA MANIPULATION AND PLOT R.D . Elliott J.N. Meade
21~67 WETTED AREA CALCUlATION FROM WAVE DRAG R.H. Shaar J.N. Meade
2)~70 5-D MANEUVER AND DYNAIVaC MODES C.F.Anderson B.G. Sprou].
2513 DRAG POLAR CURVE FIT F.R.Bruckxrian B.A.Galipeau
25L~2 SIX-DEGREE-OF-FREEDOM FLIGHT PATh E. Lloyd J.Gilbertson S

G~~ERALIZED COMPUTER PROGRAM
2736 SECOND ORDER T}~~0RY FOR STEADY OR UNSTEADY J.D. Revell T.J. Jone s 

S

SUBSONIC FLOW PAST SlENDER BOD ES OF FINITE
( 

S THIC~G~ESS

4 
- -

~ 2739 FULLY AUT~ &~.TIC COMPUTER TEC~~IQUE FOR L.M . Kenri er ~1.J. Ha rley
S sizn~ ( FAcTS )

LOCKHUQ ~-2 
-
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INACT IVE PROGRAMS

PROGRAM LAST 1~~OWN
NiTh~ ER PROGRAM NAME ENGINEER PRGGRA~21ER 

S

2763 ANALYSIS MW DESIGN OF WINGS AND WING-BODY L. B. Mirand.~ - 
S

S CO)~ INATIONS IN SUPERS ONIC FLOW ( AMES-
wOODWAD -c CHARL )

2801 COMPUTER~~ED AERODYNAMIC FLOW ANALYSIS FOR H.H.W. T.F.Ho llid~y
ARBITRARY BODIES IN SUPERSONIC-HYPERSONIC Droadat
FLOW

28O1i. IWO D2 SIOMAL POTENTIAL FLOW C.Schwartz D.Tappeiner
2822 PROGRAM FOR PREDICT ING AERODYNAMIC COEFFI- S.C.Ghor ai T.F .Hollida y

Ci~irriS OF ARBITRARY SLENDER LIFTING REENTRX
VEEICLES -

2831 MODIFIED LIFTING SURFACE T~~ORY FOR L.R .Mi r and a D. Kaye
S VARIABLE SWEEP PIA~~’OR~~ ( LAMAR)

28314. LANDING PERFORMANCE R. D.EUiotl T. J. Jone s -

2837 ~~~~~ DIME NSIONAL POTE NTIAL FL OW DIGITAL C.Sch~artz D.Tappeiner -

COMPUTER PROGRAM -

2855 FULLY AUTOMATIC COMPUTER TECI~TI~UE ~‘OR L.M. Kenner W.J .Ha rley S

~iz~~~ ( FACTS ) S

2873. TWO DI~~~SIONAL AIRFOIL INVISCID SUBSONIC W .M. Baker 3. Pryor
S PRESSURE DISTRIBUTIONS (vAN DYER 5 

S

2892 METHODS FOR ANALYSIS OF TWO-DIMENSIONAL R.D.Elliott 3. Pryor
AIRFOILS WITH SUBSONIC AND TRANS ONIC 

S

S 
APPLICATIONS ( GELAC ) 

-
2973 CONSTANT EQUIVALENT AIRSPEED CLIME GRADIEN’]. L.J. Aker T.A. Clark S

5 

2977 SUBSONIC TWIST MW CAMBER-INVERSE LAMAR - L.J. Aker D. Kaye -

- NO OPTfl~~ ATION
3010 SII ~IOTT METHOD FOR COMPUTATION OF SURFACE S.G.Hansen J. Pece

PRESSURE DISTRIBUTION AND SHOCK PROGRESS IO~ S

ON WINGS

3082 COMPRESSIBLE TURBULENT BOUNDARY lAYER WITH L.J. Aker P. Kretsinger
PRESSURE GRADIENT AND ~~&T TRANSFER

S ( SASMAN & CRESCI )
S 30911. INDUCED DRAG CALCULATION IN TRE SUBSONIC R.H.Shaar R.McDonald S

S FLOW BEGTh~
3111 MODIFIED LIFTING SURFACE TEEORY FOR L.R.Miranda D. Kaye 

-

-

VARIABLE SWEEP PLANFORME ( LAMAR ) S

313.2 . MEAN CAMBER LINE DESIGN FOR SWEPT WINGS - L.R.Miranda V. LaForrest
KUCHE24A1~~ WEBER S

3136 ESTIMATION OF MAXIMUM LIFT OF SWEPT WINGS R.H.Shaar .E.Noteatine 
S

11-3
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INACTIVE PROGRAMS

PROGRAM LAST 1~~OWN
N UMBER PROGRAM N AME ENGINEER PR GR~~~L~R

3152 GENERATION OF AIRFOIL THICKNESS ORD INATES S .G.Hansen J. Pryor
(~oAT-o)

3186 APPROACH FUEL FLOW K. Young R.G.Sprou.l

3307 TRIM , ‘flAIL LOAD & HINGE MOMENT CAlCULATION D.M. Uric P.W hitt lesey
3329 F .A.R . TANEOFF CLTh~ Lfl~ T WEIGH T E. Bond R.McDonald
314114 AERODYNAMIC CHARACTERISTICS OF FAN-IN-WING L.J.Aker V. Bollesen
31i.18 WHITAM SLENDER BODY TI~~ORY TO CAlCUlATE R. Hopps V. Bollesen

INTERFER~~CE LIFT & DRAG FROM kC~LT,~~ NE~~
3720 ~~~~~~~~~~~~~~~~ ~~~~~~~STORY & DYN .MODE : H . V. Butto : P.Kret singe:
3920 NASA-AMES WING-BODY PROGRAM L.J.Aker G.Heathcock

WOOD WARD-CARMICHAEL S

14398 SUPERSONIC WING CA1V~ ER DESIGN R.D.Elliott T. 3. Jones

14399 SUPERSONIC NACELLE-WING INTER~~~.ENCE R..D.Elliott T. 3. Jone s

141405 SUPERSONIC WING CAMBER ANALYSIS R.D.E fliott T. 3. Jones

• , 1

J _ 144
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DATE MODEL. j SECURITY CLASS. REPORT NO.

12/22/75 General I.D .l Un~1assified LB 26575 ñ~~r ~TITLE 

OF AERODYNAMICS DEPART~~NT -

~COMPUTER PROGRAMS ~~
•

(Revision 2 )  ~~~~~~~~~i~~TNi~~TN~ S 
(COMMERCIAL ENGINEERING IRANCH REPORTS)

ORIGINATING ORGAN IZATION (N AME A NUMEER)
PRODUCT (V A L U A T I ON GROUP

Aerodynamics Dept . (75.?.~~, S&.S S

LEGAL. •RANGH . PATENT SECTIO N STATE ANY R E S T RIC T I O N S)  -
WO/EWA 14~~~ 

S CLASS wo~ ic O R OCR  C . W S A .  
_____________________________________________________

S 

LIMITATION ON ACCESS : S

UNLESS LIMITATIONS ON SUBSEQUENT RELEASE OF THIS REPORT ARE STATE D BELOW . COPIES WILL BE MAOE FREELY
ACCESSIBLE TO ALL CORPORAT ;ON EMPLOYEES. (IF LIMITED , SUBSEQUENT RELEAS E TO OTh ER CRGANIZAT IONS 

S

REQUIRES COMPLETION OF FORM 7229.)
LIM(TED TO:  

DATE ON WHICH- LIMITATION MAY BE LIFTED: 
-

IS THIS REPORT RELEASABLE TO NASA/000(DC’C) L IBRAR IES? 0YES ONO

DISTRIBUTION PUT ~X” IN PROPER COLUMNS
COPY t ASSIGN COPY NO. TO I~A R D COPIES ONLY . EX- IN. TYPE

________S NO. 2 LIST MICROFICHE A ’1 D A BSTRACT REC:PIENTS LAST. TERNAL TERNAL 1 - . —~3 EXTERNAL COPIES: INDIC.~TE TRANSM ITTER . (NON H~.RD ~.IC RO 1 A8~TR~~C~
4 CIRCL E CCPY NO. OF REPORTS A L PEADY DIST RIBUT EQ. CALAC ) (CALAC ) COPY ONLY ‘.)SIO)~.$

S INDICATE ONE. IAST ER ~~ REi~ORiS SEñV ICES GROu~ X X S

‘L_ - 0 PUBLICATION SERVICES G~ OU~ . PROJECT -

I VITA L RECORDS x x

2 REPORTS SERVICES GROUP x x

3. 4 CENTRAL LIBRARY x x

5 R. F. O’Conz~e1 ______ x x — ______ _____

6 L. C. Cowgill ______ _____ — ______ _____

S 

- 7 J. F. Stroud/et al 
______ 

x x 
______ _____

p J . Revell/et e.l _____ x ~ç.... — _____ ____

9 C.F .~~ der son/B .T.Averett/P.~’.B~.1a ______ x ~~~~~~ — ______ _____

10 W.M. Bakers C.S. _____ x x 
—-  _____ ____

11 V. 3. Bollesen. C.S. ______ x .z ... ______ _____

12 E.~~.Bond ____ ~ ____ ___

( 
l~ A L es~ /C P. Friend ____ x .~~~~~~~~~ •___ I

______
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_____ ~~~ Cru ~~~~ g 1r~i’~ t~. ______ ~~~~‘_ L 
_~~~~3.. ~1-~~1-. — -  ~~~~~~~~~~-_ —--~~~. 5- - S - ~~~~~~ ___ _____



S 

ENGINEERING REPORT INITIAL DISTRIBUTION LIST Sheet 2 of 3
(SEE EPM 4.07)

DATE MODEL SECURITY CL ASS. REPORT NO.

12/22/75 henerai I l L  Unclassified LB 26575
TITLE APPROVALS

D I V I S I O N EN GIN E E R  E.C.B. Danforth

COMMERCIAL. E N G I N E E R I N G
(COMMERCIAL  E N G I N E E R I N G  B RA NCH  REPORTS)

S OR IG IN A T I N G  O R G A N I Z A T ION ( N A M E  & NUM UE R )
P R O D U C T  EV A LUAT ION G R O UP

_____________________________________________
LEGAL SRANCH PATENT SECTION (STATE ANY RESTRICT IONS) S

WO/ EWA

CLASS WORK _ORDER E. W S A .  
_______________________________________________________

LIMITATION ON ACC ESS:

UNLESS LIMITATIONS ON SUBSEQUENT RELEASE OF THIS REPORT ARE STATE D BELOW . COPIES WILL BE MADE FREELY
ACCESSIBLE TO ALL CORPORATION EMPLOYE ES. (IF LIMITED . SUBS EQUENT RELEASE TO OTHER ORGANIZATION S

S REQUIRES COMPLETION OF FORM 7229.)
S LIM)TE D TO: 

REASON:

DATE ON WHICH LIMITAT ION MAY BE LIFTED: 
-

IS THIS REPORT RELEASABLE TO NASA I000(DDC ) L I8 RAR IES? DYES ONo

DISTRIBUTION PUT “ X ” IN PROPER COLUMNS
COPY 1 ASSIGN COPY NO. TO HARD COPIES ONLY. EX. IN. TYPE
NO 2 LIST MICROFICHE AND ABSTRACT RECIPIENTS LAST. TERNAL TE RNAL — NO

3 EXTERNAL COPIES: INDICATE TRANSMITTER S (NON HARD MICRO AB~TRAC1 R~
______ 

4 CIRCLE COPY NO. OF REPORTS ALREADY DISTR IBUTED. CALAC ) (CALAC ) COPY FICH E ONLY V .SIO~.S

S INDICATE ONE: I
ASTER U REPORTS SERVICES GRoUP X X

0 PUBLICATION SERVICES GROUP. PROJECT

-i--- •Yl~~~~€ee.~! X X

S 
+.-- - P eR~&5~~~~~~ ef~et~? x x

S 

~~~~~~ ~0E$~RA L*Bl~Afrd~ 
. 

X X

17 B. D. Elliott 
- ______ x x ____ ______ _____

18 R.E.Field/G.E.Carichner/F.R.Holford. _______ x x ____ _______ _____

19 B. M. F1.ygare (Legal ) x x —— ______ _____

20 T.J. Jones, C. S. x

21 P. I~retsinger , C. S. x x 
S

22 D. M. McNeil]. (Prod. Eva]..) x x

23 L.R.Miranda/W.D.Morrison/H.B.Crockett x

214 J. M. Peterson/C.W.Bogart x x 
____ _______ —

( 25 G. E. Smith, C.S. 
____— 

x x 
____ ______

j
26 D .M .Urie/M.S.Eden/R .J.ftachick/J.J.RisirI; 

_______ 
x x I

______

~~~~~~~~~~ 27 C.A.Whi tmore /R .L.H eL’~2bo1d _______ x x J —
~~~~~ 

~~~~~~ M ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ - - x ~~~~~~ ~~
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- DIVISION ENG,N~~CRE.C.B . Danforth

COMMERCIAL ENGINEERING
ICOMMERCIAL ENGINEERING SR ANC M  REPORTS)

O R I G I N A TIN G O R G A N IZA T I ON  (NAME & NUMSERI
PRODUCT EVALUATION GROUP

LEGAL SNANCH PATENT SECTION (STATE ANY RE STRICTIONS)
WO/ EWA

CLASS W OR K_O R D E R  ESW.A.  
_____________________________________________________

L IMITATION ON ACCESS:

UNLESS LIMITATIONS ON SUBSEQUENT RELEASE OF THIS REPORT ARE STATED BELOW . COPIES WILL SE MADE FREELY
ACC ESSIBLE TO ALL CORPORATION EMPLOYEES. (IF LIMITED , SUBSEQUENT RELEASE TO OTHER ORGANIZATIONS
REQUIRES COMPLETION OF FORM 7229.)

5 LIMITED TO:
R EASON:

OAT E O N WHICH LIMITAT ION MAY BE LIFTED: —
IS THIS REPORT RELEASABLE TO NASA/000(DDC) LIBRARIES ? DYES ONO

S DISTRIBUTION PUT ‘X” IN PROPER COLUMNS
COPY I ASSIGN COPY NO. TO HARD COPIES ONLY . EX. IN. TYPE I
NO. 2 LIST MICROFICHE AND A B STRACT RECIPIENTS LAST. TERNAL TERNAL 1 NO

3 EXTERNAL COPIES: I~J D :CATE TRANSMITTER S (NON NA 0 MICRO ABSTRACT R~~
_______ 

4 CIRCL E COPY NO. OF REPORTS ALREADY DISTRIBUTED. CALACI (CALAC ) COPY FICH E ONLY VISIONS

INDICATE ONE:
STER 0 REPORTS SERVICES GROUP

- 0 PUBLICATION SERV ICES GROUP , PROJECT

.4--. - ~ 4 ( ~~~~G~~~95. X X 
— ________ ______ 

S

. .~~~ Q z $ ~~~~~~~;5~~~~~~
p X 

—

3~.4.. . ~~~~~~~~~~~~~~~~~~ X X 
— _______ ______

29 J. A . Blackwell/J. A. Bennett (Gelac) x ______ x — ______ _____

30 H.T.Bowling/B .H .Little/D.M.Ryle (Gelac ) x 
______ x — _______ _____

~- 31-314 Aero Dept . files - E.C.B. Danforth (71._ 13 
______ 

x x 
— ______

35 R. H. Shirakat a 
_______ 

x 
— I 

-

36 NASA Library 
______ _____ — ______ _____

37 DDC Library • x 
______ — _______ _____

38 LL. Ranibin 
____ 

x x 
S

39 Al Curtj s X X 
S


