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This report is submitted in accordance with the
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requirements of paragraph 8.1 (16) of LTV Electrosystems

6400.00.26 dated 21 December 1967.

results and summaries were omitted since they

‘contained in LTV Electr~systems, Report 8432

which is being releasad concurrently.
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1.0 PROBLEMS ENCOQUNTERED
N

In the early stages of the structural flighﬁ test proaram
a buffet was encountered. The buffet was defined as mild
to moderate in magnitude. A series of flight test
investigations identifisd the problem to a pocket at
the lower interszection of the FLIR shrougd and the
modified APS-20 radeome. A fairing plate was then
installed to close this rocket and smooth the air flow
through the transition. A very low magnitude buffet
remained after the change was accomplished. No attemnt
vas. made to Complefely eliminate this very lov maqﬁitude
buffet since the buffet was not cbiectionable and the

t of anv corrective acticn to overcome the minor
buffet attributable to the large cutouf in the APS-20

radcome would have been prohibitive under this proaram.

i1.1.2 FLIR SHROUD

orogram mechanical intexference
!

ot

Iin the early cstaaces of th

1]

9l

tamming of the FLIR during slew operations was experienced.’

Investigations revealed that air 1oads§enterinq the
cpening provided for the scanner were Balloohinq mﬁe
shroud structure causing major structural inﬁerferénce.
The shroud was then strenogthened and pfessure relieving
holes zdded to the shroud *o dump anv ram air pressure
bui1ld ur. No structural interference or drégqinq problems

were encountered after ths incorporation of these changes.
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Following the solution to the above problem it was
determined that the servo drive mecharism did not have
sufficient power to slew the FPLIR scanner during flicht
operations. A redesign was accomplished by the GFE
supplier and the unit returned to testcr The redesign
did not completely el‘Jln:to the servo drive nproblems.
Binding of the slew mechanlsm ~ccurred at air speeds
n excess of 185 knots after the incorporation of the
hange. Further chanoes were not narsued because of the

c
time factor in the rcromsram and the prokability that

io
the FLIR oreration hecause of the limited range of the unit.

1.2 NAVIGATINN SYSTZM ' i

1.2.1 LORAN SYSTEM

Numerogs maintenance problems were encountered with this
SYStem. These were attributable e the mechanical
dezian of the baszic ARN78 I.oran raceiver which was

e mas;or nrogram

s, a sunplier's
field service representative rewnrred the mechanical

connections within the receiver and attained satisfactory

During the flight test program numerous unexplained
Loran jumps and malfunctions wccurred in operations over
Western Florida. It was ascertained tha the Loran

3

Jumr when an L band signal was received.

nal speeds above 180 nnts would not be useable with
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1.2.1 {continued)

A number of minor Jumps were attributable to oreratio
of IFF gear on other aircraft in the vicinity of the
vuddy Hill airplané. 1In Western Florida the problems

were attributable to a lav

ge L band radar in the early

)

warning system stationed at Eufaula, Alabama. No solution
to these particular problems has been found. The contractor
however, is still actively nursuing a satisfactoery

correction action. \

An abBnormally high number of rroblems were exme*¢ehced

rtial Platform. OLlolnal problemq generated

r_l
-y
ot
5
0]
gy
o

{

!

‘.—4
W2}
(o1
3

e
from Syé%emmuésiﬁn deficiencies caused by 1ntefnal management
c

e
prohlems at the supplier. Upon corre tion of the manaqemenu
nroblems and the elimination of design deficiencies the
svstem had attained excessive run times in varicus test
operations and began to exprerisnce normal component

wearout.

The inertial platform was returned to the supplier in
Mid-November 1966 for repair and modificaplon. The unit
-remained at the suprlier until Mid-December 1966, at which
+ wag returned to the contractor. Navication system

intesrstion testing was attempted in a laboratory
environment. By early Fenruary 19£7 it became aprarent
cieg involved and

n
the unit was raturred to the sunplier for further

In late Februarv the Verdan Computery Program was rewrittern
to allew a decraded cperztion of the weapon delivery syste
L 4

usina velescity inpute from the Dopnler syster in the event

n

EEREEE
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< 1.2.2 d{continued;
the inertial platform was not available for the program
The nlatinrm was returned to the contractor in earlv
March and inteqgration testing resumed. The svstem
i

hovever; ernouah data was o-nllected to ascertain that
+

the expected navigational accuracies were obtainable.

. 1.3 PROGRAM PHILOESTPHY
’
The rhilosorhv of conducting a test and evaluation and

training program concurrently in order to compress a

r
schedule generates several severe nroblems.

1.53.1 AIRCRAFT MAINTENANCE

Basic aircraft maintenance remained a problem throuchout
the program. The operational crew provided to accomplish
the recguired maintenance was oriented toward corrective
maintenance tather than preventive maintenance.

Consaaquently,. an abnormally hich number of tests were

abcrted, cr retest was recuired, because of basic aircraft
svetem failures. : ‘

1.3.1.1 ENSINE TIRES

SRR - Approved for Release: 2020/12/28 C05752559
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svstem 2rrors, attributa
W

Verdan faillures were exrerienced durina the

rrogram thouagh the failure to maintain electical power

the limits of MIL-STP-704. Both power
]

n
levels and frecuencies varied excessively between engines
5 ,

ccertable limits.

4

Althouch the basic aircrait compass system was capable

‘of providing the accuracies regquired to verform the desired

functions in the int egrated navigation system, navigation
ble to compass inaccuracies, were
ife

nresent throuchout the 1 of the program and during

1.3.2 SYSTEM TEST G.F.E. EQUIPMENT

The contractor was unable to control the testing of

nsors as desired because of the overlapping

The »~meraticnal crew Gperated'th@ equirments on all

flichtsAwhen,the contractor 3did not svecify designated

test parameters= This n»ractice results in the unavailabili

of the units for tests as »lsnned hy the contractor due

res, or unknown uncoordinated adiustments to the

al crew also interfaced directly’
o

ordination with +the contractor.

ty
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1.3.2 {continued:
The nractice of loading the maximum number of peorple
nvermissible aboard each flight created a great deal of
confusion. ©On several occasiong, equipments affecting
the results of planned tests were operated withnut the
knowledge of the contractor's test director. These actions
prevented orderly investigation of problems in a timely
manner.
’
N
i
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" The CRT tvre displays in the bow compartment are of

guestionable value, and in some situations are a
definite detriment, to the success of the mission;
therefore, the contractor recommends that these displays

be removed and a stabilized star scope be added.

2.2 RADAR ANTENNA

{
The size 0f the anntenna for the SPR-1 radar was established
in order to mount the radar in a chin position under the

bow obServers seat. Later investigations revealed that
this location impinged of the viewing cone of the FLIR
and the radar was moved to a cheek »pod. 'The Contractor
recommends that the antenna size be increased in order to
provide better radar mapping capability, and that moving

i
target indicateor be incorporated in the radar.

2.3 COCKPIT AREA

The contracteor recommends that all scope type =sensor disnlavs
be removed from the cockpit area with ‘the exception of the
radar display. If the pilot is operating in the terrain
following, or the terrain avoidance, mode of operation

his attention must be focused completely orn that aspect

of the cperation, and there is not sufficient time;to

adecquately view and attempt to interpret information from

th

O
M

r sensocor disvlays. . ; B
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2.3 {continued)

It is also recommended that steering error signal, or
steering infcormation, to the nilot .be displayed on the
ARU-112 Headinag Error Needle. This input can be time

shared with the ASN-25 output. The computer program

‘can also be rewritten to give an automatic return to

tarcet signal displayed on the same ARU-11A.

2.4

]
I
=
ey

Flight test and limited cperational use has revealed

-the reguirement for azimuth control of the FLIR.

An azimuth slew of 60 dearees right and left of the
center line of the aircraft will greatly enhance the

operational capabilities of this system.

2.5 ARMAMENT

It is recommended that either a turret containing quad-mini

guns be added ‘to the belly of the aircraft, or provisions
made to wutilize gun packets mounted on the wing external
armament racks. Although the original mission of the
aircraft did not involve a killer role, it becomes
arparent that in some instances fire power is required

to keep opposition off bhalance in order to survive.
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3.0 STRUCTURAL ANALYSIS

The following pages of this report contain an analysis
of the ma‘ior structural modifications to the aircraft.
Included in this section are structural design criteria;

analysis of angle of attack probe installation; pod and

‘rylon.installation; the A scanner, cr FLIR installation;

the aft fuselage modification; the C antenna, or Doppler

antenna installation; and the N scanners, or D5 installation.

~
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1.

C

6

MODEL nl

SP2H

STRUCTURAL DESICN CRITERIA.

All structural modifications and equipment inttallaticns were

designed to the load factors presented under this'section. T

criteria is the same as used in the original design by the

manufacturer.

1. LIMIT FLIGHT LOAD FACTORS '[:::::>

. A. Maximum take-off gross welght -- 80,000 1lbs.

Design Envelope: Down: +2.34 G's
Up 0O G's

B. Design Gross'Weight -- T7G,900 1bs.

‘,.

Desigr: Envelope: "Down: +2.67 G!s

Up -.67 G's

C. Hinimum Flying Weight -- 53,300 1lbs.

Design Envelope: Down: +3.00 G's

N

Up ¢ =~1.00 G's

. LIMIT GROUKD LOAD FACTORS [:::::>

A. Taxi: NZ = +1.5G's
B. Landing: NZ = +3.0 G's
C. Hoisting: N, = +3.14 ¢'s

[::::> Ref. Lockheed Report 8676, P2V-7 Structural Summary and

he

Operating Restrictions, Dated 1 December, 1953.
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3. INSTALLATION DESICYN CRITERIA D

L. Unoccupled areas-equipment situated in such a manner as to
not endanger the safety of the crew or prevent egres: were
, deslgned to the following ultimate load factors acting

individuslly.

N = 5.0 G's

\ N, = 5.0 G's + N = +1.0 G's
]\"Ty = 3-0 G'S FWD'

B. Occupiled areas-equipment situated in such a manner as to
endenger the safety of the crew or prevent egress .wvere
designed to the following ultimate load factors acting_

individually.

=
Il

N 20.0 G's FWD.

¥ o= +10.0 G's

E:> Ref. Lockheed Report 8€71l, PZV-7 Fuselage Structural Analysis,
Dated 23 April, 1953. ' :

£8-58802- 1"
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211 external protuberances were . .

designed to a rational

combination of flight inertia loads and aerodynamic 1oads.

The critical conditions are as follows.

CONDITION 1-PLAA

COMDITION 2-

YAW MANEUVER

vV = 350 Knots v -
ALT. = Sea Level ALT. =
x - ! it T =
N, = +400's N,
== 3.70 =
= O _ B ‘ ) ) . o E ' ::‘

350 Knots
Sea Level
+1.0 G

0

.50

FREPASED BY B R
3.1.3
CHECKED BY REPCERT WG,
=y v ELECTROSYSTEMS, INC. | 0. ) o
P 0. BOX 056 - GREENVILLE, TEXAS 75402 e "
DATE MODEL NG
SPZH
4. EXTERNAL STORE CRITERIA
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e > B
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DATE MODE G
W SPZH
o
'D

SUMMARY O LOADS

The loads shown below are the effects of the pods ahdipylpné and

do not reflect existing frame loads and moments.

PR ELIKINARY ANALYSIS TLOADS AND MOMENTS OH FRAMES DUE TO POD AND

PYLON ATRLOADS AND PROBE LOADS

Fs L2

N>
\N
\D

26,546 in 1bs.
26,0U€ in 1lbs

FS €4

8004 in 1bs. 8004 in 1bs.
P ' \)
595 595 %

PRELINVINARY AVALVSIS LOADS AND MOMENTS ON FRAMES DUE TO POD
INERTIALLCADS

28,600 28600 IN-LBS
IN-LBS 82817" 82817%

3300 IN-LBS 3300 IN-LBS

111.83% 11.83*
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&Fv ElLECTROSYSTEMS, INC.

REHORT

ND .

G8432.01.Cs

P O. BOX 1056 - GREENVILLE. TEXAS 75402
CORDITION 1 <=5 @8=0 q= 416 PSF V_ = 350 KTS
ax = 4.7 1in 7= 2 09msL axq = 13.563 Lp
1 2 3 4 5 & 7 8 S 10
. - Cp Cp ACp LQAD_ LOAD ARM [IMOMENT! LOAD
X4 D Line | Lin CPU-CPE LB/IN LB IN~LUB PERINCH
L 2 10-0 wa® ©x@ | X 3 ()
0-5 17.0 §| -.83 | -.65 | -.18 p2.581 | -41.4 2.6 -8.80
5-10 25.2 -.80 | -.71 | -.19 L2.581 | -65.76| 7.5 -13.99
10-15 | 29. -G8 | b6 | -.18  Leo.iss | -70.01]| 11.8 ~15.09
1520 | 30.1 | -.26 | c.20 | -.06 L .815 | -z4.53| 16.45 500
2e-25 + -.18 | -.03 | -.15 |-2.037 | -61.31| 21.20 -13.04
25-30 -.27 | =.13 | -.14 F1.902 | -57.25| 25.95 -12.18
30-35 -.31 | -.20 | -.11 hl}agu ~4it, 971 30.70 - 9.57
35-40 -.31 | -.20 | -.11 |l.4ok | _4h.g7|'35.45 - 9.57
Loz4s ““V*' “30 | =20 =IO UTETLVIS8S ”#40.88’fﬂ0120 - - 8770
L5 30.1 | -.28 | -.20 | -.08 }1.087 | -32.72| 44.95 - 7+00
50-55 | 29.6 | -.25 | -.21 | -.04 | .543 | -16.07| 49.70 - 3.42
55-60 | 27.25| -.23 | -.23 0 0 o | 54.45 o
60-65 2h.75) -.20 | -.26 | +.06  F.815 20.17' 59.20 4.29
€65-7 éz 251 -.18 | -.27 | +.09 wl.z222 27.- 19| 63.95 5.78
70-75 | 16.75| -.15 | -.27 | +.12  }1.630 32.19i 68.70 £.85
75-80 | 17.25]| -.10 -.25 | +.15 2.037 35.14 1 73.45 7. 48
80-85 | 14.75| -.01 | -.20 | +.1¢ 2.581 38.07] 78.20 ; 8.10
85-90 | 12.25| +.12 | ~.16 | +.28 3 803 LE.591 82.95 ? 9.91
90-95 C. g0 +.g8 -.11 | +.39 5.297 52.44{ 87.70 f 11.16
95-100| 7.95| +.25 | -.05 | +.30 |4.075 | 30.36) 89.70| ' | é4.59
100- : .
R' F = -218.62 13 M = 410,370
Cp = ¥ = 4T7.40
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SPZ2H
WI'. DISTRIBUTION ALONG POD WITHOUT CAMERA
.85 .
- 4.9
50 57 4,72 .52
}.2 .
1) 20590 296 274
' UupP"’ .66 .é; 1. 84 940
.4l i
2l
A | L
FWD [ ! l?‘ ‘ o '
- 285 -1 20_—-{, |
o . & !
i
85 [5]/4|3] 7 21 _L 20.5.; 20.5 | 4.5
T ’ g F*——

UPPER LOADINGS SHOWN ARE FOR 4.56 G's DOWH.
LOWER NUMBERS ARE FOR 1 G.

oy}
]

162.17

4.5 G Down Oond.

s
i

P 205.35

REACTIONS DUE TO CAMERA

L ow

87(45) = 392

Fr—— A ._mmw$uziw.
|st— 14 ————4-$-5————-2(}————~a—$
R- Ra

392(34) | e *
20

Re =

R, = 392(14) = 274"

2.0 et

6§~56602RY- 11
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| 3.3.10
crecken av [chj—"v E.‘L_ECTROSYSTEMS inNC. Rijg”32 01
20, BOX 1056 - GREENVILLE, TEXAS 75 . °
. MODEL
o SDZH
KICK LOADS o

Ay Fwd Frame

—15 19.4
_ 501 )
R=R= L5205 = 2880%

P?’ "l ("’52*86 7) = 3.5—5”*

930

P=P,= 93QU5) - 23207
b
PZ = /9.4(54,.7-3"67.4)= 374 %

% See Pylon analysis.
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0. BOX 1056 - GREENVILLE., TEXAS 75400

3.3.11

REFORT

G8432.01. 05

MCDEL NG,

SP2H

FRAME LOADS DUE TO PYLON

ouTgp

EB.-36602-11

i125.4 f 125.4

e

1 ) M= 1254 (19.4) +250.8(5.7): 4580

487
H,BBW/MI =
] [ - : '
) M= 230¢%4) = 2230
T 2 -
230 - ‘
4.7 %in

|

9

) M= 9‘_%?;1) 4'__;:.':'_882,
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DATE { Mozuﬁwcv.
=P ZH
po.sse”
5 =5
P, 475~
Total Loads and Moments {Pylon)
A). Front Spar
473 — P
473 — P:\ll
487/1_ - 243.§
3 .
1988l | penp) - 780
Fr= ¢ ( . 1E >
- 1253
- 1253
473.5
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DATE MODE L [
‘ ' SPZH
B). Aft Spar. '
55.¢
S—

» R, =2 (%% +882)- 53¢

e b2

- /2

338
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£ 0. BON 1055 . GREENWILLE. TEXAS 75402 FoESL VLU0
DaT SO0DEL NC.
sSpzu
TRAME AIR LOADS AVD MOMENTS -POD AND PYLOIN
IWD FRAME
624
) DM:zc, 946 1N -6
AFT FRAME
57

INERTIA LOADS

Relieving

J

- Do Not Incl.

]) Boo 4 N LB
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&?v ELECTROSYSTEMS, INC.

“

— o
sp2mH
TOTAL, MOMENTS
0 +3130
20 +1445
Lo ~-1035
60 -2356 )
eo 0
100 +3620
120 13110
140 -o45
160 +5060
180 +7450 ‘ W
200 +5969
220 ~gls
240 13110 !
250 fgIEES, 26,046
260 +3620
280 0
300 -2358 ;
320 ~1035 &
340 +1445 g
+3130

Approved for Release: 2020/12/28 C05752559




Approved for Release: 2020/12/28 C05752559 |

LT erzormosyerams e [T
_ 0. B0x 1036 GREENVILLE. TEXAS 78402 IELEE
e “spom
~ O Q. | 0 o | \Q O
0 +2300 +1155 +1155 +2220 | 42220 -2960 -29€0
20 + 550 o | +1512 | +3160 | + 633 | —2960 | -17s0
Lo - 300 -1365 +1890 +2220 ~1460 -2020 0
60 - &30 ~-1575 +13€5 + 760 -4750 - 308 +3500
8o .| - &50 -1575 - 430 - 760 -1050 + 808 +6860
100 } 785 | -13¢5 | -33¢0 | -2e20 | -2030 +2020 | +11,300
110 - 550 - 775 -5020 -2750 O +2400 +13,473
| | =13, 473
120 - 260 | 0 -3360 | -31€C | +2030 +2960 -11,300
140 + 400 +1155 - 430 -2220 +4050 +2960 -68€0
160G + 725 +1512 +1365 - £33 +4750 +1750 -3500
160| + 750 | +1800 | +1800 | +1460 | +1k60 | o o
200 + 725 +1365 +1512 +4750 | - 633 -3500 +1750
220 + 400 -430 +115§ +4050 -2220 -6EE0 +2960
. 240 - 280 -3360 0 +2030 | -3160 ~11,300 | +2960
250 | . - 550 -5020 - 775 0 -2750 -13,473 | +2400
_ +13,473 |
C2€0| - 725 | -3360 | -1365 | -2030 | -2220 | +11,300 | +2020
280 - 850 - 430 -1575 -1050 - 760 | +68€0 + 808
300 - 850 +1365 | -1575 -4750 + 760 +3500 -808
320 - 300 +1890 ~-1365 -1460 | +2220' 0 | -2020
340 + 850 +1512 o + 633 +3160 -1750 | -2960
360 +2300 +1155 +1155 +2220 +2220 -2960 -2960
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IHECKED BY REPORT NG
i . . & i;z v ELECTROSYSTEMS, INC. —~ A 7
' P O. BOX 1056 - GREENVILLE, TEXAS 75402 G8432.01.06
DaTE MODEL NO.
SPZH

257

26,946 IN-LBS
\C,oo

, ’6.4611

Components of 16U4E# Ioad

Pa—]
9 °_ _ tf=
A Ny SIN 20 = 342 =~ 5=,
o Fr = coOo
Cos 20°: . 53g. /646
/ \20° o3 ?39 I S
FT = /76—&
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&?v ELECTROSYSTEMS, INC.

PO, B0 1055 - GREENVILLE, TEXAS 75100 38432.01
°] 2592
ij% CmRP CnP CvP
© Cia Cy Cx RP M N v
-0 +.239 -.50 .24 1 9600 +2300 -62.1 -120.5
10 +.16 -.b5 .31 +1535 -80.2 -116.5
30 | +.02 -.33 i1 + 197 | -106 - &5.4
50 -. 065 -.18 .43 - 625 -111.2 | - 46.6
70 .09 -.03 .37 - 865 - 95.8 | - 7.7€
90 | -.072 | +.075 .26 - 692 | - 67.3 |+ 19.4
110 -. 055 +.14 .13 - 528 - 33.6 | + 36.2
130 +.00 +.15 ol + 0 + 10.3 | + 38.8
150 | +.065 | +.11 .16 b 62k |+ 41.3 +.28'5,
170 l +.075 +.04 .ou + 720 + 62.1 | + 10.35
190 | +.075 | -.ob 24 + 720 | 4 €2.1 | - 10.35
210 | +.065 | -.11 .16 + 62k |+ 41.3 | - 28.5
2301 0 | -.15 .04 0 + 10.3 | - 38.8
250 -+ 055 -. 14 .13 - 528 - 33.6 | - 36.2
270 | -.072 | -.075 26 - 692 | - 67.3 | - 10.4
290 -.0G +.03 .37 - 865 - 95.8 | - T.TE
310 -. 065 +.18 .43’ - 625 -111.2 | + 4€.6
330 +.02 +.33 A1 + 197 ~106 + 85.4
350 +.16 +.45 .31 | +1535 -80.2 +116.5
360 +.239 +.50 .2h v +2300 -62.1 +12G.5
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CHECRED & (L5977 ececrrosysTems, inve. |

I 2 [
P 0. 30X 1056 - GREENVILLE, TEXAS 75200 G8432.01.07
DATE MODEL N0

SPZH

- Cps Cy c, RP C§3P CEP C;P
110 +.055 ~.14 +.13 21000 +1155 +78 -4
130 0 -.15 _:0L 0 24 90
150 -. 065 -.11 -:;6 -1365 -96 -66 ~
170 -.075 -. 0L -;24 | ~-1575 -144 -24
190 | -.075 | +.04 .2k 1575 | -1k44 | +24
210 | -.065 | +.11 | -.16 1365 | -96 | +66
230 0 415 | -.o0b "o | -2y +90
250 +.055 | +.14 +.13 +1155 +78 +84
270 +.072 +.675 | +.26 +1512 +156 +45
290 +.00 -.03 +.37 +1890 ‘+222 -18
310 {  +.065 | -.18 +.43 , +1365 +2568 | -10&
330 -. 02 --33 +. 41 -430 +246 -1968
350 -.16 -.45 +.31 -3360 | +186 - | -270
360 -.239 -.50 +.24 -5020 | +144 -300

0 -.239 +.50 +.24 -5020 +144 +300
10 -.16 +.45 +.31 -3360 1 4186 +270
30 -.02 +.33 +.41 -430 +2’46 +_198
50 | +.065 +.18 +.43 +1365 | +258° | 4108
70 +.09 +.03 +.37 +1890 | +222 '{18
90 o072 | -.o75 | +.26 ! #1512 4156 L45

180"
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s 3.3.20-
creceEn @ s YA\ 4 ELECTROSYSféMs, v, TR
P 0. BOX 1056 GREENVILLE. TEXAS 75402 G§g3imm.oe
" T éﬁzﬂ
=
o
600 -
, 180 :
= Cur cv Cx RP M N v
250 +.055 +.14 +.13 21,000 +1155 +78 +04
270 +.072 + 07. +.26 +1512 +15€ +45
290 | +.09 -.03 | +.37 +1890 | +222 | -18
310 +.065 -.18 +.43 +13€5 +258 -108
230 -.02 -.33 +.41 - 430 +2L€ -19&
350 -.16 -. 45 +.31 -3360 +186 -270
360 -.239 -.50 +.24 -5020 +144 -300
0 -+23% 1 L.50 | +.24 25020 | +144 | +300
IO -.1E +. 45 1 4031 -3360 +186 | 4270
30 -.62 +.33 +.41 -430 +246 +196
50 | +.065 | +.18 | +.43 +1365 | +258 | +108
70 +.09 +.03 +.37 +1890 +202 +18
90 +.072 -.075 | + 26 +1512 +15€ -45
110 +.055 -. 14 +.13 +1155 +78 -84
130 0 -.15 -. 04 0 -24 -90
150 | -.065| =-.11 | -.16 -1365 | -96 -66
170 | -.075 ] -.o4 | -.24 ~1575 | -14L | -2k
190 -.075 +.04 -.24 -1575 144 +24
210 -. 065 +.11 -.16 -13€5 -96 +66
230 0 +.15 »-.ou’ ! 0 -2h +90
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FAGE NG

3.3.21

B

[L97\YY ececrrosysrems, ine. |70 R )
58432.01. 06

SOX 1056 - GREENVILLE,

TEXAS 75402

MCODEL NO

SP2H

RP=¢3,300

6 o oy CQP v
110 +.035 +.05 +2220 | +246 +82.5
130 +.05 0 +.15 +3160 | +263 0
150 | +.035 | -.06 | +.11 +2220 | +193 -105
170 +.012 -.10 +.04 +760 +70.2 -175.2
190 -. 012 .09 +. 04 -760 -70.2 -158
210 -.035 -.06 -.11 -2220 | -193 -105
230 | -.05 0 -.15 -3160 | -263 0
250 -.035 +.05 +. 14 -2220 | -246 +62.5
270 -.01 +.09 -.08 +633 -140 +158
250 +.023 +.09 +.03 +1460 +52.5 +158 }
310 +.075 +.06 +.17 +4750 | +292 +105

330 +.064 -.03 +.32 +4050 | +560 -52.5
250 +.032 -.13 +.45 +2030 | +789 -228 i
360 o . -. 26 +.50 0 +825 -456

o | o .26 | -.50 o | -825 | -us6

10 -.032 -.13 -.45 -2036 -789 -228

30 -. 064 -.03 -.32 -4050 -560 -52.5

50 +.075 +.06 +.17 +4750 | +292 +105

70 +.023 +.10 +.03 +1460 | +52.5 +175.2 1
90 -.01 +.09 -.08 -633’ -140 +158
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ey N2,

2
-

L3.22

ORT NO.

58432.01.06

230

_ P 0. BOY 1055 GREENVILLE. TEXAS 75402 __G8:
SPZH
=
1752
180°
< Cm Cv Cn [ N v
250 +.035 -.05 .14 +2220 | +246 -82.5
270 +.01 -.00 +.08 +633 +140 -158
290 -.023 -.00 -.03. -1460 | -52.5 -158
310 -.Q75 -. 06 -.17 ~4750 | -292 -105
330 -. 064 +.03 -.32 -Los0 | -560 -52.5
350 ‘-.o3ev +.13 - 45 -2030 | -789 +223
360 0 +.26 -.50 0 -825 +h456
0 R +.26 +. 50 0 +825 +456
10 +.032 | +.13 +. 45 +2030 | +789 +228 ~
30 +.064 +.03 +.32 +4050 | +R60 +52.5
50 075 -. 06 -.17 +h750 | -292 ~-105
70 £, 023 -.10 -.03 -1460 | -52.5 -175.2
90 +.01 -.09 +.08 +633 +140 -15
110 | -.035 | -.05 | -.14 -2220 | -246 -82.5
130 | -.05 o | -.15 -3160 | -263 0
150 | -.035 | +.06 | -.11 -2220 | -193 | +108
170 -.012 +.10 -. 04 -760 -70.2 +175.2
190 +.012 +.09 +.04 +760 +70.2 +158
210 +.035 +.06 +.11 +2220 | +193 +1o5
+.03 0 +.15 +3160 | +2€3 0
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CHECKED BY

[L97°\YY ececrrosysrTems, inve. |77

P O, BOX 1056 - GREENVILLE,
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TEXAS 75402

PAGE NG,

3.

MOGEL N

‘spom

T=26,946 :Rt = 85gte = 770
| CuT  |Cn(g) ov(3)
o | Cn Cv CN M N v
110 -.11 .. 05 -.3 -2960 |-231 -38.4
130 -.11 +.050 | -.24 -2060 |-184.5 | +38.4
150 | -.075 | +.1% | -.16 -2020 |-123 +107.5
170 -.03 C+.155 | -.0F -808 -L46.2 +119.1
196 | +.03 +.155 | +.06 +808  |+46.2 | +119.1
210 | +.075 | +.14 | +.16 +2020  |+123 +107.5
230 ++11~ 4+ 05 +.24 +29060 |+184.5 | +38.4
250 +.11 -.05 +.3 +2960 |+231 -38.4
270 -. 065 -.155 | +.32 +1750 [+246 -119.1
290 0 -.27 +.3 0 +231 -208
310 -.13 .36 | +.24 ~-3500 |+184.5 | -277
330 -.255 -. 43 +.16 ;6860. +123 _331
350 | -.ho .47 | +.06 -11,300|+46:2 | -362
360 -.50 - 47 0 -13,473 é» 362
0 +.50 - U7 0 +13,473] © -362
10 +.42 ~ b7 -. 06  +11,300|-.46.2 | -362 R
30 | +4.255 | .43 | -.16 +6860 | -123 -331 '?
50 | +.13 -.36 -.20 +3500 -18&.5 =277 E
70 | o —.27 | -3 o |-em1 | 208’
90 -. 065 -.155 | -.32 -1750 | -246 -119.1°
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rreTaTE | 3. 24
— SP2H
%
T=26,94¢
I - Cv Cn M N v
250 | -.11 +.05 | -.3 2960 |-231  |+38.4
270 -.065 | +.155| -.32 ~1750  |-246 +119.1
290 0 +.27 -.3 0 -231 +208
310 | +.13 +.36 | -.2k4 +3500 [-184.5 |+277
330 | +.255 | +.43 | -.16 +6860 [-123 +331
350 | +.42 +.47 | -.06 +11,300| -46.2 | +362
360 | +.50 | +.47 0 £13,473| o |+362
0 -.50 4. 47 0 -13,473 0 +362
10 | -.h2 | +.47 | +.06 211,300 +LE.2 | +362
30 ~.255 | +.43 | +.16 -6860  |+123 +331 i
50 -.13 +.36 | +.24 -3500 [+184.5 | 4227
70 0 +.27 +.3 0 +231 +208
90 +.065 +.155 | +.32 +1750 {+246 +110.1
110 +.11 +.05 +.3 +296b +231 +38.4
130 | +.11 ~.05 +.24 +2960 [+1B4.5 | -38.4
150 | +.075 | +.14 | +.16 +2020  [+123 ~107.5
170 +.03 ~ =155 1 +.06 +808 +4€.2 —119. 1
190 -.03 -.55 -.06 -808 -he.2 -119.1
210 | -.075 - 14 -.16 -2020 |-123 -107.5
230 -.11 -.05 -.24 -2960 {-184.5 | -38.4
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' : : - '3.3.33
CrEcKeD EY [L97° eLecrmrosysTeEmSs, inc. | i
. " P O. BOX 1056 - GREENVILLE, TEXAS 75402 ©58432.01.05
. — ‘ MGDEL NO.
o : | sp2H
Shear and Ten. at 0°, 110°, 190°, 250°
TENSION, N
c° -62.1 478 +78 +246  +2L6 -231  -231  +124
110° - -33.6  -60 +144 228 825 +154 0 -849
190°  +62.1 +2L0 +169 +172 +43.8 4208 +239 41154
250° -<33.6  +164. 60 . +807 _228 +23.1  +154  +826
SHEAR, V
s 'S
0° -130 -0l +84 +£3 -83 -38.4  +38.4 -130
S 110° 436 478 =300  -53 4342 +73  +362  +538
100° -10 = -63  -13.5 +132  -167 _2h2 4164 -200
250° =36 -285 -78 -342 +53 - =362 -73 -1122
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' o 3.3.34
CHECKED BY ‘ &?v ELecTROSYSTEMS, inc. |77 10
. PO BOX 1056 - GREENVILLEATEXAS 75402 ‘J84M3_-3 -01.06°
o M.SP2H
PROBE LOADS AKD MOMENTS
_ 687
FeS. 21 Fr:me Ansalysis
—
0° M N v 5
o | +6100 |-165 |-303
10 | +4o70 -212 ~134 = o
30 +522 & | =280 -226 eer 4,5
50 | -1660 | -295 -123 &7
70 | -2300 -260 -20.6
90 ~-1835 -178 +51.4
110 ~1400 -8g.4 1406 |
130 . M‘O . +27§~ +1_03 e - e e e e . T
150 +1655 +109.5 |+70.5
170 +1910 +165 +27.4
190 +1910 +165 -27.4
© 210 +1655 +109.5 | -70.5
230 0 +27.3 -103
250 -1400 -89.4 | -06
270 -1835 -178 -51.4
290 -2300 ~-260 +20.6
310 ~-16€0 -295 +123 ,
330 +522 -280 +226
350 +4070 -212 +134
360 +£100 -165 +343
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[L97°\YY eLecrrosysTems, inc.

PAGE

NG

)
o RPN

REZORT NG,

=
— .75 "
> 1.2¢5

P O. BOX 1056 - GREENVILLE. TEXAS 75402 58432.01.06
B SPZH
' 165"
FoS. 21 TFrame Analysls - Existing Loads & Moments
Max. Bending at & = O°
M= 2540 in - 1bs o°
. ot o
Axial Load = -375"(comp.) at 6 = 9
. i
FRAME SECTION (LOWER)
(Ref. ER 8035)
' Crippling Allow of Section = 20,221 PSI
—fes b— A= .2811 In.Z
—
= 2.03" '
. P T T X T .- PN e . e [,_l_' - -
4" >a— .04 2024-T3 I = -81056 In.
' in 2.9 " FRuE
: seeTioN

b

SECTIoN

“"}Q"FRA»A‘-

Determine max. allow. moment assuming no axial load. =
Axial Load _ ~e ey L
Cow=Ip o BSERCT00) < kogo tn - b

At this point only

'
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PREPARED BY

CHELZKED 8Y

-

DATE

&?v ELECTROSYSTEMS, INC.

P 0. BOX 1056 - GREENVILLE, TEXAS 75402

A

DEL NG

SPZH

180°
Existing Moments
»
. . 2
o) +230 190 0 ©
10 +2540 200 0
20 +925 210 o)
30 0 220 0
40 -hoo 230 0
50 -4ho 210 -25
60 -375 250 -75
70 -100 260 -75
80 125 7 ) 270 © 0 _
90 +90 280 +100
100 +100 290 +225
110 +90 300 +300
120 +25 310 +225
4130 0 320 +50
140 0 330 350
150 o 340 ~1000
160 0 350 ~1900
170 © 360 +200
180 0
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PREPARED BY PAGE

3.3.37

CHECKED 3Y . " REPORT .
crER s [L97°7NY erecrrosysTems., inve, |00 W

P O. BOX 1056 - GREENVILLE. TEXAS 75402 58432.01.C6

CATE MODEL ND

SP2H

¢.4" Freme Section

e
(r

f f Fo = 20,221 PSI

24" T 04 Y = 1.0015"

I = .17431 in.4

A = .1031 in.°2

== _ T

75 fe—
Bt

Determine max. allow moment assuming no axial load.

M = £fI 20,221 (.17431) _ AN
M= = = T-00TS = 352Z0 in - lbs.
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PREPARED 8Y . . e
_ : 3.3.35
. REPORT NC.
THECKED BY qF K% SYSTEMS, INC. o
(= | ELECTRO s v G8432.01.06
PO, BOX 1056 - GREENVILLE, TEXAS 75402 :
GATE . MODEL NG
! SPZ2H

&) Stress at 4" gection.

4sho (2.03) . 5ko : ;
. TI056 BT | .

-,
it

= 11,350 + 1920

13,270 PSI

F = 20,221

@)

wt 161.4

gtress on frame that isn't reinforced.

M = 2200 + T = 2275 in - 1lbs (8 = 70)
P = 260 + 530 = 790

v

o _ 2275(1.0015) | 790 _ 17 Gno ps1

17431 .1931

o= 20,221
MeZJe = +-18

Approved for Release: 2020/12/28 C05752559
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PREPARED BY

CHECKED BY

DATE

PAGE NC.

3.3.40

&7v ELECTROSYSTEMS, INC.

REPORT NO.,

G843

2.01.0p6

MODEL NG.

SP2H

c).

0 ®0 3

Stress-at reinforced section
= 6100 in - -1bs
P = 165#
Do not incl. ftg. in eff. bending section

| e 85-.-,
ﬁ:"g‘w
| 5 1
® 455 : 4.9
| . ’ I
] ‘Q_G> ' I R.A, )
_+JLO e
. 0590 .0315 $0019 .001
.2867 0.275 6550  1.4900 . 493
. 0700 3.8 .2660 - 1.0108 L0178
L0324 4.8 .1536  _.7373

IvIESH] 1.0765 3.2382 .5108

7= PES -oam C = 2.4

3.2382 + .5108 - L4481 (2.4)°

HH
L]

5 = 1.169"

£o-56602-1

1

Approved for Release: 2020/12/28 C05752559
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. 3.3.41
CHECKED BY [L977\Y ececrrosysTems, inc. Rggogzgog 01. 06
CAaTE MODEL NO. -
SP2H
C). Stress at reinforced section (cont.)
£, = 6100 (2.4) 165
B T. 160 R vircs]
= 12:550 + 368
= 12,918 PSI
b 1.00
T = Toe3 < 159
FC = 20,000 PSI
b _ -85 .
T~ 063 = 135
F, = 23,500 PSI
Crippling M.S. = 20,000 1 = +.55
12918

£ -9566N0Z2- 11
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PREPARED BY

CHECKED BY

GATE

&?v ELECTROSYSTEMS, Ine. Rp

MGD

. PA

3.9.42

PORT NC.

8432.01.06

€L

ND.
SP2H

Frame at FS 42

R M Tension
0° 3130 121
110° 21,168 849
190° 9§oo 1154
250° 21,168 826
o 4
Lies
-~ 125
4.75
I
) P—Lo ai
1o L(k.75)3 - .875(4.5)3
17 17
= 8.95 - 6.65
=.2.3 in.)“
A= .815 in?
Crippling F, = 37,600PSI

Existing Axial Ioad

= 21,800 PSI

Small enough
to neglect

-
Shear
130
538 Does not Include
200
1122
f - 21,168(2.375)
b 3
849
fs = 538/.815 = 660PST
fb total = 20, 760PSI
M.S. = %—z—% =1 = +.81

~RRANT -1

Approved for Release: 2020/12/28 C05752559
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PREPARED BY

CHECKED BY

' GATE

(L9 ecec fRosYs reEMS, /Né.

PAGE "NC.

o 3.3.43

3
REPORT NO.

~R432 01 06

MCGDE® NO.

 SP2H
SHEAR FIQWS
1. LR
< N hoss
X ’),// |

o< | SINeC 2P 7R 2P Sinec % %;;~“

0 0 518 | 110 0 0

10 L1748 90 .819

20 .342 177 1.61
| 30 .50 259 2.36

40 - 643 333 3.02

50 .766 397 3.6i

60 .86€ hhg 4.08

70 - 939 486 4.42

80 - 985 510 4. 63

90 | .999 517 b7l
100 . 985 | - 510 4,63
110 . 939 1486 h.oho
izo . 866 4h4g 4. 08
136 | . 766 397 3.61
150 - 643 333 3.02
150 .5 259 2.36
160 .342 177 1.61
170 - 174 * 90 .819
180 0 Y 0 0

£ -58622-11%
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PREPARED BY

CHECKED BY

BATE

&?v ELECTROSYSTEMS, INC.

E_ne, -
3.3.44

REPORT NO.

58432.01 .66

MOTEL NO.

SP2H

I.oads and Moments on Frames fgg?one POD Installed.

20
280
: 60
80
100
110
120
140
160
180
200
220
240
250
260
280
300
320
340
360

+ o+ o+

+2300

+ 850

"~ 300

- 850
- 850

- 725

- 550
- 280
+ 400
725
750
725
400

4

" - 280

- 550
- 725
- 850
- 850
- 300

4 850

+2360

ﬂsz
26,946
% | 4
+1155 42220 -2960 £+2715
0 ;3160 -2960 .+1o5o
-1365 42220 +2020 L1465
-1575 + 760 - 808  -2473
1575 760 .+ 808 2290
1365 2220 42020 | -2290
- 775 -2750 #2400 . -16%%
0 -3160 +2960 . 480
+1155  -2220 +2960  +1555
+1512 - €33 +1750 +3354
+1890 . +1460 0 . . ‘+k100
+1365 +4750 -3500  +33L0
- U430 +4050 -6860 ~2840
-3360 ~  +2030  -11,300 -12,910
R (€
-3360 -2030 +11, 300 +5185
- 1430 ~1050 +6860  +1530
S +1365 -4750 +3500 - 735
+1890 -1460 0 | + 130
+1512 + 633 ~1750 +12L5

+1155 +2220 -2960 +2715

Approved for Release: 2020/12/28 C05752559
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Approved for Release: 2020/12/28 C05752559

PREPARED BY

DATE

FAGE NG

3.3.456

(
CHECKED BY : (L9777 ececrrosysTems, iInC.

REPORT NG.

=8432.01.03

MCDEL NO.

SP2H

Max. Section - Both Pods Installed

" M.= 21,168 in - 1bs
Py = 8497

Pg = 538#

_ 25
| —
] obe £@5

1o L(A4.75)3 -875%%.25)3

‘ = 3-36 in.u'
2

A= .814 in.

f, = 21,168(2.375) = 15,360PSI
3.36

f.. = 849/.814 = 1042PST

T
fq = 538/.814 = 661 PSI (Neglect)
ftotai‘j 15,360 - 1ok2

& 14,318 PST

b _ .875 .
-f=d'-’2-5’?_-==' 3.5

Crippling M.S. =

F, = 43,250PSI | 43,250 =

+ 2.01

Eo-58502-11
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Approved for Release: 2020/12/28 CO5752559

PREPARED BY

CHECKED BY

DATE

&7 v ELECTROSYSTEMS, INC.
' e

PACGE NC.

3.3.47

REPORT NO.

G8432.01.(C5

MODEL NO.

SP2H

One Pod Installed

| M= 19243

Pp = 958

PS = 963

s

f

L = 19,243(2.375)
- 3.3B

f

T

F = 12’382

tot
FC = L"BJ 250

= 13,560 PSI

958/.814 = 1178 PSI

Crippling M.S. =

43250
12382

-1

Approved for Release: 2020/12/28 C05752559




__Approved for Release: 2020/12/28 C05752559

: PREPARED BY ) PeGE KDL
' _ . 3:3.48
HECKE ' " JREPORT NO.
CRECKED BY &ﬁ; v ELECTROSYSTEMS, INC. PN
) G8432.01.06
DATE ! i - MGDELNG.
' SP2H

AY AY" I,

No . A Y
® .030 .02 . 0006 . 0000
@ 078, 145 . 0113 . 0016
(3 043 625 .0268 . .0167 . 031
@ . 0184 .25 . 0046 . 0016 '
® - .1680 h.6 . 7THO 3.5600 . 246
L0352 6,26 .2200 1.375 . 0227
@) L0336  €.68 2240 - 1.495
4062 1.2€13  6.4199  .2997
1.2613 | |
W 5 —~;-| 88}‘“
I = 6.4499 + .2997 - .4062(3.1) * T
= 2.85 | e | i T h»ligggy 88
‘M = 7450 i '5
o = 520 (31 o 8100 psI 421 5
. 2 67 |
b/t = .88/.04 = 22 '

F, = 17,000 PSI IT | ~HOLE

\ @ZL% i
./ TS > 05
@tl.‘j&?

{ -SE€802- 11

Approved for Release: 2020/12/28 C05752559




PREPARED BY

CHECKED BY

DATE

&Fv EL_ECTROSYSTEI}VIVS, ~nC.

Approved for Release: 2020/12/28 C05752559

L

PLSE NC.
3.3.49

REFORT MG,

G8422.01.,(6

MODEL NO.

SP2H
Frame, FS42, Moment of Inertia at BL10O, Lower Portion
094~ 10—~
- —
1 r @ ﬂ L L
125
55
’ -08'1 @ 525
i =
' }*.75* T
|
°© ]
3.0
} ©) | o
Ho 094 | }
P5alo8] V! v 2
A 75 75 “Eoq 5
No . A Y AY AY Io
@ . 0705 . 0b7 . 0033 . 0002
® . 0300 .02 . 0006 . 0000
@5 . 0850 .50 . Ol2s .0213 . 00078
) .2100 = 2.63 . 5520 4600 . 5520
® . 0600 3.0¢ . 1800 . 5400
® .1176 4,625 . 5540 . 5600 . 0153
@ L0850  5.453 . 4620 . 5200
. 6581 1.7944 .1015 5751
Y 1:79)4L|> = 2-72"
I = 7.1015 + .5751 - .6581 (2.72)°
= 2-82 in.u
b 1.0 , F, = 28,500PST
= = 10.6 c
T pyejeus

£ -55602-11
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PREPARED 8Y

CHECKED BY

DATE

Approved for Release: 2020/12/28 C05752559

ZZé::ci:F:7‘:E’;7' EILECTROSYSTEMS, INC.

REPORT NG .

.G8432.01.C5

MIGEL MO

SP2H

At 130°

,» M= 5850, Section as below

~j:25

bt
' >t 125
e
1.0 la—

i

.42 in.

= .666 + .246

M

£, = 5850 (1.0)

b2

I=1(2)3 - .875(1.5)3
o 12 172

= 13,900 PSI

Approved for Release: 2020/12/28 C05752559




Approved for Release: 2020/12/28 CO5'7.52559' ,’

o i
PREPARED BY ' _ Jrece wo.
: : 3.3.51
E 3 : 5 . REPORT NI
CrECKED BY [L97° Y eLecrrosysTems, inC. ¢ o
} 28432.01.0¢
DATE MODEL NC.
' - ' SP2H

3" Dia. Hole Cutout between WL 131.43 and WL 124 and between
STA 64 and 75. ' _

STA ’ g
89 . 66.57 #/in
21 8.4 #/in.
42,7 10 #£/1n.
'8 0—4L
60-1-1
X
40+
20+

21 ab 64 75 89

T

Approved for Release: 2020/12/28 C05752559
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Approved for Release: 202.0/12/28 C05752559:'

: FLGE NG,
PREPARED BY ‘ . 3'3'52
CHECKED BY . z_L_,‘-ZF’v ELECTROSYSTEMS, INC. REPO;TPI_;JZ 01. 06
' MODEL NO.
CRTE ) SP2H
Hole Cutout
| A
Penel Size : 7.5" x 11
Area of Sfringers at WL131 and 124 LS 2037
Skin is .032", 2024 - T4 75—
, ‘ 1
Skin Area = 7.5 (.032) = .24 - ]
= ‘ : ' 75
Stiff. Area = .0032 _ . 263 .09 ]
Web Ares .24 : L
- Low <3 . Y
K = =83 :

" q = 600 (.83) = 496 #/in.

Approved for Release: 2020/12/28 C05752559




Approved for Release: 2020/12/28 C05752559

FPREPARED BY

CHECKED BY

DATE

PAGE NO.

&?v ELECTROSYSTEMS, INC.,

REPORT NO.

38432.01.06

MODEL NO.
SPzH

BENDING

OF POD

flexure

and for local buckling.

The pod max. moment is determined and is analyzed for cover-zll

Approved for Release: 2020/12/28 C05752559
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PRIPARED BY

CHECKED aY &Fv ELECTROSYSTEMS, INC.

DATE

PAGE NO.

2.3.54

REFORT NC.

58432.01.06

MODEL NC.
SPZH

'i<———<u122 —_—
ATIRLOAD REACTIONS 1

| N
bo r~2322—j

A

IR,

- 1
———— 76.0| ——»-szo —»«]

R, = 218.62(96.61) = 1058%
70

F

R, = 1055-218.62 = 839

BENDING OF POD DUE TO AIRLOADS

ax = 7000 10 - os

T = 2. 3

Iyy 3.14 rot
= 3.14 (15.05)3(.05)
= 536 In.*

Alloy - 2024-T3 AL.
C = 15.05 \
I1/C = 536/15.05 = 35.6

Over-all Flexure

fb = M = 7860 = 221 PSI
|7c .
Fiy = 60, 000PSI

Approved for Release: 2020/12/28 C05752559
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Approved for Release: 2020/12/28 C05752559

PREPARED BY

CHECKED BY . . [L97\Y eLecrrosysTems, inc.

fbate

PAGE NO.
3.3.55

REPQRT NOU.

=3432.01.0C6

MODEL NG,

SP2H

BENDING OF POD DUE TO AIRLOADS (Cont)

BUCKLING P
r/t = 15.05/.05 = 301

L _ 10
£ =78 = 200

= 34
(}%)c 3

FCR
= . 00088

c

FCR = .00088(.0.5 x 106)

9230PSI (Critical Buckling Stress)

Determine moment thst will give this stress.
£ = M/1, |
M= f<I/c)

= 9230 (35.6)
= 324,000 in - 1bs

is stable ageinst buckling.

The actual moment is only 7860 in - 1lbs, therefore the pod

B -56602- 11 Approved for Release: 2020/12/28 C05752559




PREPARED BY

CHECKED 8Y

- JDATE

Approved for Release: 2020/12/28 C05752559

[Z=:Cz7:7‘>§97 ELECTROSYSTEMS, INC.

FaGE 1O,

3.3.586

REPORT NO.

58432.01.06

MOTE

Sp2H

ANALYSIS OF PYLON FITTINGS

The pylon fittings are designed for the loads shown below.

1752”

600

LOADS
P, = 600/2 = 300%

P, = 1752/2 = 876"
P3 = 26,946/4.43 = 6080#

M:=26 946 n-1Lg

» AQTL._'7O7S;fnSSI : ;}3f‘

Approved for Release: 2020/12/28 C05752559
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" frREPARZD BY PAGE NO.

' 3.3.57
CHECKED BY L9777\ ececrrosysTems, inc. REPOTEB;:,) 01 06
DATE MC‘CE‘L— NC . - -
SP2H
- Helf of the Ftg. will be analyzed as & tension type rtg. '
—d i_—'\'w— XA

75— - b5
b=/, 32
i Sec A-A
A. Wall Analysis
1. Tension in Wall ,
Ag = 2atw + btb
= 2(1.38)(.16) + 1.32(.175)
= 465 In.%
ftw = Pu/Ag = 5780/.465 = 12,400PSI
} Ftu = 77,000 PSI Wall .tension M.S. = %}%8 -1 = LARGE
2. Bending in Wall
Compute C for Sec. A-A
f;i (b'%F) + atw(a +tb) i;lgili (1.32 - ;%é) + 1.38(.16)(1.38+.175)
= 2atw + bty i}  2(1.38)(.16) + 1.32(.175)

- .768 in.® |
My, = Pu (d-c) = 5780(.84 - .768) = 416 In - 1bs.

l : Fooseeoz- Approved for Release: 2020/12/28 C05752559
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PREPARED BY | FasE o 2.3.58
CHECKED BY LS9\ erecrrosvysTeEms, inc. |FTOFT N
. G8432.01.06
DATE Mo N%PZH
A. Well Anelysis
2. Bending In Wall (cont)
—F-*‘-—.le
f ‘ . X B
®@ . Paryl c=.825 7
| RN ©, 1.2 ' 3 .
? : ‘ T @ | + Rer. AKIS P:;P\TZ c =.55"
t ! 18-
No. A 4 AY .AYQ
@ . 0945 . 0875 . 0084
® . 0945 . 0875 . 0084
©) .1920 LTT5 . 1490
™ .1920 LT75 . 1490
. 5730 _ .3148
Y = .3148/.5730 = .55 In. C = .B25" '
For each part, compute Qm, I, #nd I/C. then K = @m/Ic
Port 1 5 E
I=2 ('16(3825) ) - .0598 In."
/e = fgg%§ = .0725 in.>
.3
m = 2(.132)(. = . . "
Nm (.132)( 41_3) 109G in e _
K = ‘109 = 1.5 | -t 9 ®:%J~R.
: 5 Lns
Pert 2 - . —*bQL—
No. A y AY o aY* I,
©) . 0945 L4625 .0438 . 0202
©) . 0600 - 1875 0113 . 0021

TS Approved for Release: 2020/12/28 C05752559
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PREP4RED BY K . PEGE O
' 3.3.59
1ECK CL77 REPORT NO. °
CHECRED BY Q: v ELECTROSYSTEMS, INC. T8432.01.06 .
DATE . MODEL Nos 5 .
P2E

2. Bending In Wall {(cont)

Psrt 2

I,., = 2(.02311) = .04622 In.

4 . . . . ,
tot ' ' ;

I . 04622
T T T 08

Qm .1102

i
O
I
U
‘...J
—~
no
S
]

Ft Me

u = 77,000 PSI .
: T = 110,000 PSI

K= 1.5

C, = 538 (:06) = .04

2
T = 77,000 PSI
%E = 98, 000PSI

M, = 110,000 (.0725) + 98000 (.084)

16,227 in - 1bs.

M, = 416 in - 1bs (P.2)

Wr1l bending M.S = 16,227 _5 _ '
T LARGE

B. END PAD ANALYSIS

1 .22
= = T3 ~ 159
b 1.32
— =T3g = -9°
K3 = .765
g = Pu(2d-tb)K3  5780(2X .84 - .175) (.765)
bue tece (.38)2 (1.38)

£ -%6B02-11

Approved for Release: 2020/12/28 C05752559 o
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PREPARED BY

CHECKED BY

CATE

&?v ELECTROSYS fEMS inve.

REPORT NO.

58432.01.06

MODEL NOC.

sP2H

B.

End Pad Analysis (Cont)

= 33:500?31

K = 10-5
M . 115,000PST  115ooH- ‘
I ’ Bending M.S. =337566;;1 = +2.44

Approved for Release: 2020/12/28 C05752559
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PREFARED BY

cHeckeD BY "' [L97°\Y ececrrosvsTems, inC.

CATE

PALGE NO.

3.3.61

REPORT NO.

¢8432.01.00

MCDEL NO.

SPZH

PYLON FTG. BOLTS

The Pylon FTG. bolts are MS20007 (7/16" Dia.) 160 KSI.

ALLOWABLE LOADS , ACTUAL LOADS
Shear - 17,780# ' Shear - 876#
Tension - 19,500# Tension - 6380#

" BOLTS ARE NOT CRITICAL

foosesoe Approved for Release: 2020/12/28 C05752559
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PREPARED BY e PAGE NO. N
C\>""‘L/}”‘7‘j 3.4.1 .

CHECKED BY L9777\ erecrrosveTems, inc|reror no. »
P.O. BOX 1056 - GREENVILLE, TEXAS 75402 c8432.01.06v

MODEL NO

VIS | =P -4

NS —
A Serrivee fuzri.
(Ed:/v NG, §432- 02500)

TA) T SETTION Ll EE DIVID ED
SN TINSO EAETS

/9/9;2'-;— I s o e, ,& 7 /%E' - ,z,z,()/t— St < /AJJ7 ¢

Fper Tl et Cocer 7HE ///«sv,...og Zaronk
//’/QL//:/CJ}/ O A :

E6C-50199-11 . Approved for Release: 2020/12/28 C05752559
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CHECKED BY

L G S

REPURT NO.

LS ‘% ELECTROSYSTEMS, uvc ; '
" ' | 68432.01.06

P.O. BOX 1056 - GREENVILLE, TEXAS 75402".

DATE

&-25-¢&

. ) 3{ :'{
¢ (A SCANNIEE S IEPCE T STl T

MODEL NO.

=24

GEAELSC

O NI E T T O OF SC AN EE. St o0 LT ST RUC FUEE

).
Wy

; Is EBLEBL- OZ8520 Sr@IdToar 855 L.

——
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Y
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PREPARED 'BY

& EAYS

PAGE NO.

3.4.3

CHECKED BY

& 1/ v ELECTROSYSTEMS, INC

P.O. BOX 1068 - GREENVILLE, TEXAS 75402

REPORT NO.

58432.01.06%

DATE

S-25- ¢

‘e 1t
—~3

S O AANNIER SR T ST T

MODEL NO.

S22 -2 4

SASE TR LS

=
<

/s’c:/3)=

. sa¢®

s & A el LD LD (A DO s D c;'ﬁfr

TASE T eind CO et DI C e el s LS ES
/4) AT NS LD S ASE R TS DA S

EFB -/ OS2 £ O2522 vrrsales

@\\ /?S
035 (23084
[
s —
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AN i
N\ !
AN ! /0.3
]
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Zwr N \
\ /. C
N .
wd )
-
<,

\

ECAINIEEL oS s Eaws sSO

/5‘0”/

*
2L &

PTESE Ll LD A E L TTIE) L OO DA E LCERCTEL EFyY TAAE

EBC-50199-11
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of the oriqinai radome lcads to the fuselage attach »oints was
determined during static tests of the radome at Zenith Plastics
Company 1in Gardena, California. Refarence , paces 9.018

and 9.019 give some indicaticn of the magnitude of 1nad reacted
at the different fuselage attach points. Due to the lack of
stress analvsis and static test data on the‘APS—2O Padome, the
following assumptions concerning 1o

be used throughout the analvsis.

Assumption 1. All down loads along the bottom of the radome

will be beamed cut to the FWD and AFT ends of the

Assumption 3. Fore and AFT loads will continue to be cheared

it
into the radomes side attach points as bhefore.

Y

The reinforcement of the radome around the cutout is as follows:

1. To transfer the cutward actinag lcads on each half of the
radome around the curout area, additicnal plies cof fiheralass
are added to both the inside and outside skins o©of the Yadome.
The sketch on pace shows the flat pattern lavout of these -
added plies and their aeocmetry. Loads afe-transferred‘into the '
added nlies and arocund the <outout throuch a shear lag process

2. Built-up aluminum beams are installed on é%ch side of the radome
cutout as shown in the sketch on pagas . Bending lo
normally carried by the removed radome structure will 'be be
fore and AFT by the new beams. Thase beams, as shown in the

sketch, extend abcve «nd hehind the cutout so that an abrupt

pete

chance in the bending creoss section doss not occur. Another

functicn of the added bheams

tos
0N

to provide & sealing plane
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between the radome modification and the "A" scanner cavity.

The following analysis is then pres

ent
structurally the modified AP3-20B radome.
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