UNCLASSIFIED

AD NUMBER

AD853839

LIMITATION CHANGES

TO:

Approved for public release; distribution is
unlimted.

FROM:

Distribution authorized to U S. Gov't. agencies
and their contractors; Critical Technol ogy; OCT
1968. Ot her requests shall be referred to Naval
Weapons Center, China Lake, CA 93555. This

docunent contains export-controlled technical
dat a.

AUTHORITY

usnwe [tr, 30 aug 1974

THISPAGE ISUNCLASSIFIED




AD853839

NWC TP 4633

AIRBORNE STORES CAPTIVE FLIGHT LOADS
COMPUTER PROGRAM
by
Lovic P. Thomas

Aeromechanics Division
Weapons Development Department

ABSTRACT. Design loads computations for airborne stures is
such a recurrent need that it became worthwhile to program
the tedious task for digital computers. Two hanger con-
figurations are treated: (1) the two-lug, four-sway-brace
bomb rack common to U. S. stores, and (2) a statically
determinate configuration often used for rail-launched
missiles. Procedures recommended by MIL-A-8591 are used
where applicable. Component hanger loads for stores sub-
jected to arbitrary load conditions in captive flight are
printed, and shear-moment distributions are plotted.

N (e

N 1 9 1969
s | R T S W |

-("/

NAVAL WEAPONS CENTER
' CHINA LAKE, CALIFORNIA#» OCTOBER 1968

J/ G35S.

DISTRIBUTION STATEMENT

THIS DOCUMENT !S SUBJECT TO SPECIAL EXPORT CONTROLS AND EACH TRANSMITTAL TO FOREIGN
GOVERNMENTS OR FOREIGN NATIONALS MAY BE MADE ONLY WITH PRIOR APPRCVAL OF THME NAYAL
WEAPONS CENTER.

410




NAVAL WEAPONS CENTER
AN ACTIVITY OF THE NAVAL MATERIAL COMMAND

M. R. Ethertdge, Capt., USN .. . . . . o o Commonder
Thomas 8. AmMUE, PR.D. .. i et Tachnical Director

FOREWORD
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INTRODUCTION

Design loads under many toad conditions specified by MIL-A-8591C
(Ref. 1) are often needed in the early design phase of airborne stores.l
This need recurs so often and load conditions are so numerous, that a
computer program was written to automatically generate hanger loads and
shear-moment diagrams. The program, as described herein, can handle two
hanger configurations: the two-lug and sway brace suspension described
in Ref. 1, and the statically-determinate rail launcher as described in
Ref. 2. Aerodynamic forces on wings and fins, and distributed aerodynamic
loads on bodies can be included, although presently in a crude fashion.

In addition to hanger loads, simple shear and bending moment diagrams are
automatically plotted. Elasticity effects are not included in the present
program.

SUMMARY DESCRIPTION

The airborne stores captive flight loads computer program consists
of 13 program segments named as follows for reference purpcses:
WEIGHT
MAIN
HANGER/A
HANGER/E
ALLPTS
CONCLD
AIRLOD
AMCOEF
SMDIAG
PINTEG
RSLTNT
ENVLCP
SCALE

[V ol < N > )V, B - S I

"
—
o

— =
WO
5 A 5

l"Airborne stores" collectively encompasses aircraft-borne missiles,
bombs, external drop tanks, etc., when under captive flight carriage.
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More detailed descriptions of these program segments will come in
later sections of this report, but this section will briefly introduce
their manners of working togetber. A summary flow chart snown in Fig. 1
may help provide a first look at the organization of the program and
illustrate the following summary description.

(Input Data)

(Data)(Data)—uE!E—»(Output) .

#] ALLPTS

(Output) |

|
|(Output )={HANGER/A] [HANGER/B{#(Output)
|
i
| | ALLPTS |
ﬁ
[concio]
AMCOE ATRLOD}—»(0Output)
i
[PINTEG}*[SHD TAG > (0ucput)

CONCLD

1
|Ancoer[:—.| A|R|__o_o‘}—>(0utput)

[PINTEGIT ] SMDIAG }—+-(0utput)

|RSLTNT}—¢40utput)

ENV[BF]—O(Output)

y, -

-e

Y
END

FIG. 1. Summary Flow Chart.
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First to be used is WEIGHT, an autonomous program in itself, which
adjusts input weight distributions to match input gross weight, center
of gravity, and inertia. Besides listing and plotting results, WEIGHT
punches cards with weight and inertia distribution data to be used as
input to MAIN. MAIN accepts these and other input data describing the
store, load conditions, and output plot specifications, sometimes
operztes on these data before presenting them to other subroutines it
calls, and serves as a master program for the several worker subroutines.
Designed into MAIN 1s some flexibility by way of options to choose
between two available hanger loads subroutines, to omit computation of
distributed loads, to ignore aerodynamic loads, to process batch runs
of load conditions, and to provide maximum load envelopes resulting from
a batch run. HANGER, in one or the other of its two available forms,
computes hanger loads for either statically-determinate missile lauvncher
racks or two-lug and sway-brace configurations typical of free-fall
weanons. The flagged subroutine feature of Univac 1108 is used to
choose between versions of HANGER at execute time.

ALLPTS is a linear interpolation subroutine whose main purpose is
to shorten input data requirements for distributions of body diameter
and pressure. CONCLD generates concentrated loads on the store's body
assumed to account for aerodyramic loads contributed by fins and wings,
and positions these and other concentrated hanger loads generated by
HANGER. Aerodynamics-related results of CONCLD are further manipulated
by AIRLCD, and are ultimately used by SMDIAG. AIRLOD adjusts distributed
and concentrated aerodynamic loads to ensure compatibility with gross
aevodynamic forces aud moments. AIRLOD and WEIGHT are similar in their
purposes, both ensuring compatibility between distributed and gross
features »f the store so that shear and moment diagrams will finally
close. AMCOEF {s used by AIRLOD to compute pitch and yaw moment coeffi-
cients from distributed and concentrated aerodynamic forces and moments.
Within AIRLOD, the results of AMCOEF are compared with gross moment
ccefficients to provide a basis for deciding whether to readjust dis-
tributed aerodynamic loads. SMDIAG accumulates all loads, integrates
them twice (using PINTEG) along the store's length, and plots shear and
bending moment diagrams. PINTEG is a trapezoidal integration routine
used by SMDIAG in integrating loads.

The summary flow chart attempts to show that CONCLD, AIRLOD, SMDIAG,
and their belper subroutines dare used twice for vach set of load con-
dition data--once for each of two perpendicular planes intersecting at
the store's longitudinal body axis. Next, RSLTNT plots the resultant
of shears and bending moments derived from components produced by
SMDIAG in the two perpendicular planes. RSLTNT also tests each of the
current resultant shears and moments against the previous maximum values
at each body station, and stores the largest of these values for later
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use. At this point, either another set of load condition data is read
and computations repeated, or ENVLOP 1is called upon to plot and print
the maximum envelope of resultant shears and bending moments computed
during the current batch of load condition sets. ENVLOP may be skipped
if the user desires. Passage through or around ENVLOP terminates the
computer run.

One other subroutine, SCALE, complates the list included in this
report. SCALE is an automatic plot ordinate scale specification routine
especially desigred for this program. More detailed discussions of
each of the individual subroutines--including equations programmed,
listings, and individual flow charts--are presented in the following
sections.

PROGRAM WEIGHT

WEIGHT is an autonomous program in itself, whose purpose is to
adjust input weight distributions to match input gross weight, center
of gravity, and inertia. Adjusted weight and inertia distributions
are listed and plotted, as well as punched into cards for later use.
This chain-job technique of punching cards by computer to be read back
into the computer later was adopted for two reasons:

1. A large number of loads computations are often done using one
set of weight-inertia data.

2. Opportunity is afforded the engineer to critique the adjusted
weight-inertia distributions before further use.

The need to make adjustments on weight distributions arises from
the fact that hanger loads are computed using gros: weight and inertia,
whereas distributed weights and inertias are integcated into the shear
moment diagrams. Differences between distributed and gross weights and
inertias would result in an imbalance of forces and moments.
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SYMBOLS AND UNITS FOR WEIGHT

Algebraic

FORTRAN

Definiti

symbol equivalent S

A A(I) Station at ferward end of store (usually in inches)

B B(ISEGS) Station at tail end of store (usually in inches)

I CORRI Correct gross transverse moment of inertia (usually
in 1b-in2)

t(x) YISECT Transverse inertia attributed to individual
sec elemental sactions (usually in lb-in2)

It SUMI Total of integrated second moment of weight
distribution (usually in lb-in2)

AM DELM Error in first moment of weight about ceater of
gravity (usually in 1lb-in)

w(x) W Running weight distribution, weight per unit
length as a function of x (usually 1b/in)

W, WCORR Correct gross weight (usually in 1b)

WT WT Integrated weight distribution (usually in 1b)

Awf DELWFL Adjustment to distributed weight forward of center
of gravity (usually 1b/in)

Aw DELWRL Adjustment to distributed weight aft of center of

r

gravity (usually 1b/+n)

X X Station along store longituvdinal axis (usually
in inches)

xCg XCG Center of gravity station (usually in inches)

Ax, h H Incremental station, section thickness (usually
in inches)

A(IS) The forward end station of a segment
ALERR Limit of allowable difference between input gross

weight and integrated weight distribution
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Algebraic | FORTRAN

symbol equivalent petinicion

B(IS) The aft end station of a segment--note that for
intermediate segment other than the nose or tail,
B(IS) = A(IS + 1)

IS An index denoting a segment

ISEGS Number of segments store is broken up into (a
' convenient choice determined by location of some
E discontinuity of property or geometry)

ITEST A control index--if ITEST > 0, corrections are
made to 2(w) so as to match Wy and I,. If

ITEST £ 0, no corrections are made, and the input
w(x) 1is integrated to give gress weight and ine:-
tia, which are accepted as correct.

N(IS) Number of sections a segment is broken into

EQUATIONS

Compatibility between distributed and gross weights and inertias
requires that

3 length

3 ‘/. w(x) dx = W
length

f w(x) [xcg x] dx = 0

length
J/- w(x) [xcg x}z dx = I
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These requirements are enforced by computer in the following manner.

WT=§w(x)°h

AM=-Zx:w(x)-(x—xcg)-h

If WT does not compare with Wy within a specified error limit (ALERR),
the distributed weight is adjusted by

) (o = M)

1))
o}

w(x) = w(x)old + w(x)old

adjusted

Similarly, if AM/Wp (the error in moment arm of distributed weight)
exceeds a specified error limit (ERRCGy, the distributed weight is

again adjusted so as to effect a center of gravity shift to the correct
position, but without changing the irtegrated total of distributed
weight. AM, the discrepancy in first mowent of weight about the correct
center of gravity, is used in deriving weight distribution corrections

as follows:

2
(A - X ) (x - B)
o = B (&= %) T, B
g 2 r 2

Bw (xcg - A) - bw_ (B - xy) =0

e (M) (2)
£ (XCS - A) l(xcg - A) E (B - xcg”

- (M) (2)
aw (B %) (B - &)
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For all x stations ahead of the correct center of gravity

w(x) = w(x)

adjusted ur B

old

and for all stations aft of the correct center of gravity

w(x) = w(x)old - Aw

adjusted r

Figure 2 illustrates the function of this adjustment.

w(x)

PITT T3 1~

" —— center of gravity

(a) Unrcrrected Weight Distribution.

Aw

ey v

. .
5J/5 % 53538 5338 3 & & ¥
Awr

AM

(b) Correction to Weight Distribution.

(c) Corrected Weight Distribution.

FIG. 2.
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If it is first assumed that sectional slices or elements taken
along the store's x-axis may bpe represented as point masses,

IT = Zx: w(x) Ix - nglz  h

Such will not be che case for more reasons than just physical, so the
difference between the correct inertia I, and the integrated second
moment of weight Ip is prorated among the elemental sections proportional
to their weights.

Cow . wix)
Isect(x) = (Io - IT) h LS

A werning should be given here agains:t allowing too large a difference
between Iy and IT, for such a situation may cause nonclosure of moment
diagrams produced by later programs which use the results of WEIGHT.




NWC TP 4633

FLOW CHART

START

Input WCORR, XCG, CORRI, ALERR,
ERRCG, ISEGS, A(1S), B(IS), N(1S), ITEST

Compute X Stations

H(IS) = (B(1S) - A(1S))/N(IS)
X(1,18) = X(1-1,15) + H(IS)

Print and punch
X staticos
Input W(1,1S) and
W(N(1S) + 1,18)

Fill in weight distribution

between end points by

linear interpolation

10
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Print unédjusted
distributed weight
© .

Sum distributed weight I

WT = WT + W{l1,1S) * H(IS)

Sum moment of distributed w:ight
about given center of gravity
DELM = DELM + (W(1,1S) * H(IS) *= (x(1,1S) - XCG))

2(2)
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Compare summed distributed weigh:
with correct gross weight
PCTW = (WCORR - WT)/WCORR

7" Print summed distributed
weight and moment of

weight about aiven c.g.

A\]
Adjust distributed weight to
match gross weight
WO, 18) = w(1,18) + w(l,1s) * (PCTW)
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DELM/WT |- ERRCG

>0

Compute corrections to distributed .2.ght to
adjust center of gravity

(DELM * 2)/((B(ISEGS) - A(i)) * (XCG - A(1)))

(DELM * 2)/((B(1SEGS) - A(1)) * (B(ISEGS) - XCG))

DELWFL
DELWRL

Apply corrections to distributed weight
to adjust center of gravity
For stations forward of c.g., W(l,!1S) = W(!,1S) + DELWFL
For stetions aft of c.g., W(I,IS) = W(I,1S) - DELWRL

(CPrint DELWFL, DELWRL )

13
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14

Option to take summed weight and weight
moment from input weight distribution as
correct estimate of gross weight and c.g.

WCORR = WT
XCG = DELM/WT

Print, plot, and punch

adjusted weight distribution

Sum second moment of distributed weight
about center of gravity
SUMI = SUMI + (W(I,1S) * H{IS) * ((x(1,1S) - XCG) ** 2))

C PRINT SUMS )

S0
= —JCORRI = SUMI

>0
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Prorate residual inertia among sections
in proportion to their weights
XISECT {1,15) = (CORRI - SUMI) * H{I1S) * W(I,1S)/WCORR

(j Punch and plot section inertias ’

Print stations, section

weights and inertias

SToP

15
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LISTING OF WEIGHT

A FORTRAN IV or V listing of program WEIGHi and inpu: data, as
the deck was run on a Unfvac 1108 for the sample problem, is as follows:

-1 FOR WEIGHT yWEIGHT
C MISSILE WEIGHT» CeGes AND INERTIA COMPATIBILIZER
DIMENSION X(41925)9W(61+25)9sXISECT(41+25)9B(25)9A(25)9N(25)sH(25)
1s DUMYX(41)9sDUMYY(4])
DATA ((X{IsJ)oIx1941)4J0=1+25)71025%0,0/
33 FORMAT (1HO)
32 FORMAT (1H1!
3] FORMAT (S6HOWEIGHT AND CoGe COMPUTED FROM INPUT WEIGHT DISTRIBUTIO
1N)
30 FORMAT (25H CENTER OF GRAVITY = y1FE13.6)
29 FORMAT (25HOCOMPUTED TOTAL WEIGHT = ,1PE13,6)
28 FORMAT (16H DELTA MOMENT = ,E15,8)
27 FORMAT (10H DELWRL = +E15,.8)
26 FORMAT (10H DELWFL = 4E15.8)
25 SORMAT (19HOBALANCE ADJUSTMENT)
24 FORMAT (11H SUM W*H = 4E15,8)
23 FORMAT (18HOWEIGHT ADJUSTMENT!
22 FORMAT ( 8HOSUMI = ,E16.8)
21 FCRMAT (2E12.48, 16)
20 FORMAT (16s 34H INERTIA POINTS FELL GFF YOUR PLOT)
19 FORMAT (16s 33H WEIGHT POINTS FELL CFF YOUR PLOT)
15 FORMAT (6E12.8!
14 FORMAT (1216)
13 FORMAT (23H SECTION INERTIASs SEG +12)
11 FORMAT (15H WEIGHTSs SEG +12)
10 FORMAT (6€12.5!
1011 FORMAT (25H UNADJUSTED WEIGHTSs SEG +12)
READ (5s15) WCORRs XCGs CORRIs ALERRs ERRCG
READ (5,14) ISEGS
READ (5+21) (A(IS)sB(IS)IsN(TS!-IS = 1, ISEGS)
READ (Ss14) ITEST
WT = 0,0
CGERR a 000
SUMI = 2,0
DELM = 0,0
X(1lel) = A(1)
C COMPUTE X STATIONS
DO 100 IS = 1, ISEGS
FN = FLOAT (N(IS))
H(IS) = (B(IS)-A(IS))I/{FN)
NIS = N(IS)
DO 101 I = 2, NIS

16
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101

400

300

100
204

102

103

X(Io1S) = X(1-1415) + H{1S)
X{NIS+1,1S5) = B(IS)

X(ls I1S+1) = B(IS)

NISP1l = N(1S) +1

READ (5+15) W(lsIS)s WINISP1,IS)
WA = W(l,yIS)

WB = W(NISPl,y1S)

AIS = A(IS)

BIS = B(IsS!?

DO 300 I = 2,NIS

XX = X{I,18)

CALL ALLPTS {XXy Wls AISy WAy BIS, WB!
W(lelS) = Wi

WRITE (641011) IS

WRITE (6,10} (W(IyI5)s! = 1,NISP1)

CONT INUE

CONT INUE

DO 1100 1€ 1, ISEGS
NISPl = N{. * 1

Do 102 1= ..NISP1

WT = WT + w(l,IS) # H(IS)

WT = WT = ((W(1eIS)+WINISPI+IS))#(HIIS)/240))

DO 103 1 = 1,NISP1

DELM = DELM + (W(I+IS)®HIIS)®{X{1,IS) - XCG)})

DELM = DELM=~((W(1oIS)®(X(1sISI=XCGI+WINISPLoIS)H(X(NISP1s1S)=XCG
1))18#H(1S5)/2.01

1100 CONTINUE

L
C

1309

201

20¢

OPTION TO ADJUST WEIGHT DISTRIBUTION OR ACCEPT INPUT DISTRIBUTION
nS CORRECT

IF {1TEST) 301,201,1300

CONTINUE

TEST DISTRIBUTED WEIGHT AGAINST CORRECT GROSS WEIGHT
PCTW = (WCORR - WT)/WCORR

ABSPCT = ABS (PCTW)

IF (ABSPCT = ALERR) 200,200,201

ADJUST DISTRIBUTED WEt!GHT TO MATCH GROSS WEIGHT

DO 202 IS = 1, ISEGS

NISP1 = N(IS) + 1

DO 202 1 « 1,NISP1

TTelS) = W(I41S) + W(IsIS)®{PCTW)

WRITE (6,23)

WRITE 76,24) WT

WRITE (6,28) DELM

17
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200
206

500
501
502
205

1205

301

302

18

WT = 0,0
DELM = 0,0
GG TO 204

TEST CENTER OF DISTRIBUTED WEIGHT AGAINST CORKECT GROSS
IF ((ABS(DELM/WT))-ERRCG) 1205912054206

TERM = (DELM#240)/{(XCG=-A(())+(B(ISEG5)-XCG))

DELWFL = TERM / (XCG- A(1))

DELWRL = TERM / (B(ISEGS) - XCG)

ADJUST WEIGHT DISTRIBUTION TO MATCH CORRECT GROSS CeGe
DO 205 1S = 1, ISEGS

NISP1 = N(IS) + 1

DO 205 I = 1,MNISP1

IF (X(1+15: = XCG) 50045014502
W(lsIS) = W(I,I1S) + DELWFL

GO 10 205

WilsIS! = w(lsIS) = DELWRL
CONTINUE

WRITE (6,425)

WRITE (6426) DELWFL

WRITE (6427) DELWRL

CONTINUE

GO TO 302

CONT INUE

INPUT WEIGHT DlSTRIBQflON ACCEPTED AS CORRECT
WCORR = WT

XCG = XCG + DFLM/WT

WRITE (6,432)

WRITF (6431)

WRITE (6,29) WCORR

WRITE (6,30) XCG

WRITE (6+32)

PCTH =z 0.0

CONTINUE

WRITE (6,33)

DATA TO SET UP PLOTTER FOR WEIGHT DISTRIBUTION PLOT
READ (59 15%) XLs XRe YBy YT, DX DY

READ (5+14) NRTIMRTsIL sJLINXINY

NPCAD (5914) MRKPTs LIN

CALL CAMRAYV (9)

CALL GRIDIV(1eXLsXRsYBsYToDXsDY oNRT sMRTo=IL s=JLsNX s=NY)
CALL PRINTV (16+16H MISSILE STATION+495+0)
CALL APRNTV (09s-13¢234¢23H WFIGHT PER UNIT LENGTH»0s700)
CALL PRINTV (16+16H TOTAL WEIGHT = 4 700+1023)
CALL LABLV (WCORR,828¢1023.74146)

CALL PRINTV (15915H MISSILE CeGe= » 7004+2013)
CALL LABLV (XCGsB285101397¢l4é)

CALL PRINTV (16916H WEIGHT ERROR = 5700,1003)
CALL LABLV (PCTW3828+100397s101

LINX2 = NXV(A(1)) .

LINY2 = NYV(0,0)

DO 1206 1S = 1, ISEGS

CeGoe
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'ala)

NISP1l = N(1S) + 1
WRITE (7,11) IS
WRITE (7+10)M(W(IsIS)e 1 = 1,NISPY)
IERR = O
Do 503 1 + 1, NISP1
DUMYX (1) = X(Is1S)
503 DIMYY(T) = W(T,4IS)
CALL APLOTV (NISP1,DUMYXsDUMYYs1lal;1+sMRKPTIERR)
WRITE (6+19) IFRR
IF (LIN) 50545054506
506 NIS = NI(IS)
LINX1 = NXV(DUMYX(1))
LINY] = NYV(DUMY (1)}
CALL LINEV (LIMNXZoLINY2,LINX1sLINYL)
DO 5C7 1 = 1y NIS
LINX1 = NXV(DUMYX(]))
LINX?2 = NXV(DUMYX(TI+1)}}
LINY1l = NYVI(DUMYY(I))
LINY2 = NYV(DUMYY(I+1}))
5C7 CALL LINEVILINXIsLINY1sLINX29sLINY2)
505 CONTINUF
VO 104 1 = 1,NISP]
104 SUMI = SUMI + (WUILIS)IRHR(IS)R((X{TIoIS)=XCO)*u2))
SUMI = SUMI = (((W(LelSIR((X(L1eIS)=XCGINR2) i+
1 (WINISPLoISIR((X(NISPLeIS)=XCGI##2)))#(H(IS)/2.0))
1206 CONTINUE
WRITE (6+22) SUMI
WRITE (6433)
IF (ITEST) 304+304,303
304 CONTINUE
SECOND MOMENT OF DISTRIBUTED WEIGHT ACCEPTED AS TRANSVERSE
MOMENT OF INERTIA
DO 305 1S = 1,ISEGS
NISP1l = N(IS) + 1
00 305 I = 1,4NISP1
305 XISECT(IsIS) = 0.0
GO TO 306
303 CONTINUE
DATA TO SET UP PLOTTER FOR SECTION INERTIAS PLOT
READ (59 15) XLs XRs YBs YT, DXy DY
READ (5914) NRToMRToIL s JLINXoNY
READ (59+14) MRKPT, LIN
CALL FRAMEV
CALL GRIDIV(14XLsXRoYBsYTsDXsDYsNRTIMRTs=IL s~JLoNX9=NY)
CALL PRINTV (16916H MISSILE STATION+495+0)
CALL APRNTV (0s=134)8+18H SECTION INERTIAS :5,700)
CALL PRINTV (17+17H TOTAL INERTIA = 4700,1000)
CALL LABLV (CORRI+836510004791¢6!
DISTRIBUTE INERTIA AMONG SECTIONS TO MATCH CORRECT GRO3S INERTIA
MOMENT OF INERTIA
LINX2 = NXV (A(l))
LINY2 = NYV (0.0)
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Do 208 1S = 1, ISEGS
NISP1 = N(IS) + 1
D0 209 I = 1,NISPIL
209 XISECT(I4IS) = (CORRI-SUMII#H(IS)#w(l,1S)/WCORR
XISECT(191S) = OnS5#XISECTI(1,41S)
XISECT(NISP191S) = 0e5 # XISECT(NISP1yIS)
WRITE (74,13) IS
WRITE (7410) (XISECT(IsIS)y I = 1,NISP1)
IERR = O
DO 50& I = 14 NISP1
DUMYXIT) = X(1,18)
504 DUMYY (1) = XISECTilsIS)
CALL APLOTV (NISP1,DUMYX:DUMYYs1919s19sMRKPTsIERR)
WRITE (64+20) IERR
IF (LIN} 50995094510
510 NIS = N(I3%)
LINX1 = NXV(DUMYX(1))
LINY1l = NYV(DUMYY(1))
CALL LINEV (LINX2-LINY2,LINX1sLINY1)
DO 511 I = 1, NIS
LINX1 = NXV(DUMYX(I))
LINX2 = NXV(DUMYX(]+1))
LINY1l = NYV{DUMYY(I))
LINY2 = NYV(DUMYY(I+1})
1) CALL LINEVIL NX1sLINY1sLINX2sLINY2!
509 CONTINUE
208 CONTINUE
306 CONTINUE
CALL ENDPLT
WRITE (6432)
WRITE (6,416)
16 FORMAT ( 17H ADJUSTED MISSILE)
WRITE (6,17)
17 FORMAT ( 6BH SEG X STATICON WE IGHT
1TION INERTIA )
DO 1209 IS = 1 ISEGS
MISP1l = N(1S) + 2
DO 1209 I = 1, NISP1
1209 WRITE (6418) ISeX(I2IS)sW(IoIS)IsXISECT(IIS)
18 FONMAT (1444X43(1PE2048))
STOP
END
-1 FOR ALLPTS,ALLPTS
SUBROUTINE ALLPTS (Xs Ys XAy YAy XBs YB )

C LINEAR INTERPOLATION SUBROUTINE FOR FILLING IN INTERMEDIATE
C ON LOAD DIAGRAMS

Y = YA 4+ ((YB-YA)/(XB=XA)) # (X - XA)

RETURN

END

20
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- XQT WEIGHT

200 +03 50 +02 12 +06 1 -03 1 -0

7

0 -00 25 +02 40

2% +02 40 +02 40

40 +02 50 +02 20

50 +02 70 +02 %9

70 +02 90 +0z 40

90 +02 925 +02 5

925 +02 100 +03 15

1

0 -00 2 +0]1

2 +01 2 +01

b3 +01 2 +01

2 +01 2 +01

2 +01 2 +01

2 +01 5 -(0

5 -00 5 -00

0 -00 100 +03 0 -00 & +01 2 461 1 -00

5 5 5 10 3 2
42 1
0 -00 100 +03 0 -00 500 403 2 +01 5 +01
3 5 2 5 20 3 3
42 1

- EOF

- FIN
INPUT DATA

Input data order and field formats are listed in the following table.
FORTRAN variables may be associated with their description and use by
referring back to the section on Equations. Units are user's discretion
so long as they are consistent, though the pound-inch set is shown here
as an examfle.

Data Card Arrangement and Formats

Variable order Format
WCORR, XCG, CORRI, ALERR, ERRCG 6EL12.8
ISEGS 16
A(IS), B(1S), N(IS) 7E12.8, 156

Similar cards are read consecutively for each IS index,
1 < IS < ISEGS

ITEST 16
W(1,IS), W(NISP1, 1IS) 2E12.8
Similar cards are read consecutively for each IS index,

R IS = 1,ISEGS. These are the running weights at segment

end points, A(IS) and B(IS). NI1SPl = N(IS) + 1
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Variable order Format

XL, XR, %8, YT, DX, DY 6E12.8
Plot grid specifications for distributed weight plot.®

NRT, MRT, IL, JL, NX, NY 1216
Plot grid specifications for distributed weight plot.?

MRKPT, LIN 1216
Plct specifications for distributed weight plot.d

XL, XR, YB, YT, DX, DY 6E12.8
Plot grid specification for distributed section inertias
plot.2 Omit if ITEST < O.

NRT, MRT, IL, JL, NX, NY 1216
Plot grid specifications for distributed section inertias
plot.a Omit if ITEST < O.

MRKPT, LIN 1216
Plot specifications for distributed section inertias plot.2
Omit if ITEST < O.

2p1ot grid specifications are for NYC's Stromberg-Carlson 4020
plotter and associated subroutines. NWC users should consult SC 4020
manuals and note how these variables are used in the listing. The
user at other installations will probably need to modify these segments
of the program to suit his own installation.

OUTPUT DATA

Program WEIGHT produces plotted, printed, and punched card output
as follows.

Plotted Output

1. W(I,IS) versus X(I,IS)
2. XISECT (I,1IS) versus X(I,IS)

(1f ITEST > 0)
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Printed Output

1.

2.

10.

11.

12.

14,

IS, a segment label for following x stations.
X(I,I18), all x stations delimiting intervals.
IS, a segment label for following running weight data.

Unadjusted W(I,IS), running weight values interpolated directly
from input data.

A message indicating a pass through the summed weight adjuster
loop--i.e., "WEIGHT ADJUSTMENT."

The current summed products of running weight and segment
intervals--i.e., WI--resulting from the last weight adjustment.

The current summed first moment of running weight resulting
from the last weight adjustment, DELM.

A message labeling adjustments to running weight to follow.

Values of adjustments applied forward and aft of the true
center of gravity for proper balance. DELWRL and DELWFL.

If ITEST < O, denoting that original running weight data are
to be taken as correct, the computed summed weight and center
of gravity are printed.

A message warning of improper plotter scaling.

"(IERR) WEIGHT POINTS FELL OFF YOUR PLOT."

The summed second moment of weight about the center of gravity,
SUMI.

A message warning of improper plotter scaling.
"(IERR) INERTIA POINTS FELL OFF YOUR PLOT."

A tabulation of the final adjusted distributed weight and
section inertias.
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IS, a segment label for folloring running weight data. This
card will have on it the word "WIIGHTS" preceding the segment

Running weight, punched in 6E12.5 format for later input into
a succeeding pregram.

IS, a segment label for following section inertia data. This
card will have on it the words '"SECTION INERTIAS" preceding
the segment label.

Punched Card Output
1.
label.
2
3.
4,

Secti~a inertias, punched in 6E12.5 format for later input
into a su<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>