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SUMMARY 

The third prototype S-3A Ballast Block weighs 169 pounds (77 Kg).  It is an assembly of four 
interlocking aluminum blocks. One crewman can carry two blocks at a time into the aircraft where 
he can quickly assemble the unit either on the 1E-1 ejection seat or on the avionics aisleway step. 
Restraint on the ejection seat is obtained by connecting the four quick disconnect adjuster fittings 
on the ejection seat to fittings on the Ballast Block. When the Assembly is placed on the avionics 
aisle steps it is restrained with two aluminum locking plates which are bolted to the top block. 
These plates extend beyond the edges of the block and fit into keyways on either side of the main 
bulkhead forgings directly behind the aft ejection seats. 

When the Block is secured on the 1E1-1 seat the overall center of gravity falls 0.72 inches 
below the centerline of rocket thrust. The Ballast Block meets all operational and structural re- 
quirements for safe function in the aircraft.  It can be maintained at the Operational level; the only 
parts that may need replacement are straps which are readily available. 

The S-3A Ballast Block provides a simple and cost effective replacement for anthropomorphic 
dummies presently being used to ballast unoccupied 1E1 ejection seats. 
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INTRODUCTION 

BACKGROUND 

The S-3A aircraft has (4) ejection seats. Both the pilot and copilot have Command Eject 
Selector levers which allow them the option to eject all crewmembers or "Self Eject." If one of the 
aft seats is unoccupied, and "Command Eject" is selected, the unoccupied seat will accelerate ahead 
of the occupied seat next to it. Two hazards exist; first, the crewmember next to the unoccupied 
seat could be burned by the rocket plume from the empty seat which has a higher acceleration; 
second, the empty seat could tumble into one of the other seats because the center of gravity and 
the center of rocket thrust are too far apart. To eliminate these hazards it is necessary to ballast the 
unoccupied seat. This is presently being done with anthropomorphic test dummies, if they can be 
obtained. Unfortunately these dummies have various weights and are usually damaged (i.e. arms, 
legs, or head missing). There is no guarantee that the center of gravity is in the proper location to 
prevent tumbling. To correct this potentially dangerous situation the Naval Air Systems Command 
tasked the Naval Air Development Center to design a ballast block. After the initialjprototype 
was developed and tested, references (1) and (2) recommended changes to be incorporated into the 
final design. All of these recommendations have been incorporated into the final design. 

DESCRIPTION OF FINAL DESIGN 

The S-3A Ballast Block is an assembly of four (4) interlocking aluminum blocks that can be 
strapped into an ESCAPAC 1E-1 seat and can also be securely stored in the aisle on the avionics 
bay step of the S-3A aircraft (figures 1 & 2). 

Two blocks at a time can be carried by one man (figure 3). Each block weighs about 42 
pounds (19 Kg). 

Straps on the top and bottom blocks have quick disconnect fittings that mate with the para- 
chute/inertia reel straps and with the survival kit straps to mount the assembly on the 1E1 ejec- 
tion seat (figure 11). 

Each block has a handle and a finger ledge on two sides that enable the crewmember to 
assemble the blocks on the seat without danger of pinching fingers (figure 4). 

The center of gravity of the block/seat assembly falls less than one inch (three centimeters) 
below the center of the rocket thrustline (figure 29). 

Aluminum is used to make the assembly antimagnetic so as not to interfere with submarine 
detection systems. 

Each block is stenciled with its number to simplify assembly (figure 1). 

Two locking plates are bolted to the top block. They are used to lock the assembly in the aisle 
position for catapult, arrestment, and flight loads (figure 19). 
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DISCUSSION AND TEST RESULTS 

After the second prototype S-3A Block Assembly (reference 1) was tested at the Naval Air Test 
Center several problems were uncovered (reference 2); 

a. The method for stowing the assembly in the aircraft aisle was not adequate. 

b. Steel blocks could possibly interfere with the aircraft Magnetic Anomaly Detector (MAD) 
system. 

A third prototype Block was designed and fabricated using aluminum.  It also was taken to the 
Naval Air Test Center for fit and function tests.  In addition, static loads were placed on the assem- 
bly to determine if the seat restraint straps and the aisle restraint plates were adequate for 10 G 
crash, catapult, arrestment, and flight loads. 

The final configuration of the Ballast Block is shown on the drawings (figures 21 through 28). 
It differs from the tested assembly as follows; 

a. The final design does hot incorporate a rear finger ledge on each block because the crew- 
men did not use it during evaluation: this ledge was machined into the test blocks. 

b. The final — 1 block is 14.12 inches long in order to completely span the Avionics Bay step; 
the test — 1 block was 13.0 inches long. 

These changes will improve the performance of the assembly by increasing its weight, and shift- 
ing the center of gravity a bit closer to the rocket thrustline. 

CENTER OF GRAVITY TEST (figure 4) 

Through a series of ESCAPAC seat suspension tests and mathematical calculations the eccentri- 
city of the 1E1-1 seat/ballast block center of gravity was determined to lie 0.72 inches (1.8 cm) be- 
low the rocket thrustline (figure 29). Since the STAPAC rocket is capable of maintaining pitch 
stabilization of the seat up to an eccentricity of 2.0 inches (5.1 cm) the seat should be adequately 
stabilized. 

The 1E1 ejection seat was designed so that the MK16 rocket thrustline lies about one inch be- 
low the seat/50 percentile-man center of gravity. During catapult acceleration the overall center of 
gravity will shift close to the rocket thrustline to minimize the torque rotating the seat.  It is ex- 
pected that the Ballast Block Assembly will not shift more than 1/8 inch (0.3 cm) downward during 
the catapult acceleration, and therefore the seat/block center of gravity will shift about half of this 
amount. 

Pitch stabilization is further enhanced due to the lower moment of inertia of the seat/block 
compared to that of a seat/human, therefore the STAPAC rocket will have greater control on the 
seat at lower air speeds. At high airspeeds the aerodynamic forces control the seat trajectory more 
than the rocket force. 
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CENTER OF GRAVITY OF 1E-1 SEAT WITH S-3A BALLAST BLOCK 

TEST CONDITIONS: 
1. Ballast Block assembly tested without fore and aft extensions on bottom block. 
2. IG-2 ESCAPAC seat used with parachute, empty RSSK, and empty catapult. 
3. All measurements made from lower seat roller; Z along roller centerline. 

DATA: 
Weight of Ballast Block WB = 164.0 pounds 

Weight of IG-2 seat W|G_2 =  108.3 

Weight of 1E1-1 seat complete (empty) W-|E1 = 146.9 
X      Z 

CG. of IG-2 seat with Block (12.9, 14.7) inches 

CG. of IG-2 seat empty (7.9,17.2) 

CG. of 1E-1 seat complete (empty) (  7.9, 15.0) 

MK 16 Rocket thrustline intercepts roller centerline 6.8 inches above bottom roller; 57 degrees 
from roller centerline 

CALCULATIONS: 

I LOCATION OF BLOCK C.G. RELATIVE TO BOTTOM ROLLER OF IG-2 SEAT 

wIG-2 * X|G-2 + wB *Xß   = W|G-2/B ' xIG-2/B 

(108.3) 7.9+ 164.0 XB   =(108.3+164.0)12.9 

XB  =  16.2 

wIG-2 ' Z|G-2 + wB *ZB   = W|G-2/B ' zIG-2/B 

(108.3) 17.2 + 164.0 ZB   = (108.3 + 164.0) 14.7 

ZB  =  13.0 

II LOCATION OF 1E-1 SEAT/BALLAST BLOCK CENTER OF GRAVITY 

W1E-1 -X1E-1 +WB -XB   = W1El.i/B -X1E.1/B 

(146.9) 7.9+ (164.0) 16.2 = (146.9 + 164.0) X^ E-1/B 

X1E-1/B =  12.3 

Wl E-1 ' z1 E-1 + WB • ZB     = WT E-1/B ' ZT E-1/ß 

(146.9) 15.0+ (164.0) 13.0     = (310.9) Z1E-1/B 

Z1E-1/B      =  13.9 
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III ROCKET THRUST ECCENTRICITY WITH 1E-1 SEAT/BLOCK CENTER OF GRAVITY 

slope of rocket thrustline m = tan (90°-57°) = .649 
1   _      1     _ 

slope of perpendicular to thrustline mj_ = -^ g^g 1.54 

rocket thrustline equation Z = 0.649 x +6.8 

line perpendicular to thrustline thru 1 E-1/block CG. 

Z = - 1.54 x + b 
13.9 = -1.54 (12.3)+ b 
b = 32.8 
Z = -1.54 x +32.8 

INTERCEPT OF BOTH LINES (ROCKETTHRUST AND PERPENDICULAR) 

' Z = 0.649 x + 6.8 Z = 0.649 (11.9)+6.8 

Z = -1.54 x + 32.8 Z = 14.5 inches 

2.19 x = 32.8-6.8 

X= 11.9 inches 

CG. ECCENTRICITY 

e=[(Z2-Z1)2 + (X2-X1)2]
l/2 

e= [(14.5 - 13.9)2 + (11.9 - 12.3)2]1/2 

e = 0.72 inches below thrustline 

ASSEMBLY AND DISASSEMBLY ON THE 1E-1 SEAT AND ON THE AISLE STEP' 

Two blocks at a time can be carried to the aircraft by one crewmember (figure 3). 

The first block (-1 Block) should be placed on the RSSK-8A survival kit so that the aft tabs 
rest against the survival kit back fittings (figure 8). After the other three blocks are stacked onto the 
seat (figure 9) the shoulder restraint straps are routed up through the block handles and connected to 
the parachute risers (figures 10,11). Then the 'lap belt'on the top block is connected to the survival 
kit straps (figures 12, 13). All straps are then tightened, and the inertia reel lever is placed in the 
'lock' position. 

When the Assembly is to be stowed on the avionics aisle step the —1 Block is placed with the 
handle towards the aircrafts' port side, and the block tangs slide under the lip of the step bulkhead 
(figure 14). The other three blocks are then stacked on top (figures 15, 16, 17), then the top locking 
plates are slid into the bulkhead forgings and secured by the two wing nuts (figures 18, 19, 20). 
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EJECTION SEAT STATIC LOADS 

The existing seat lap belt/shoulder harness straps are used to restrain the Ballast Block Assem- 
bly. Since these straps are qualified for crash loads it was decided that one test would be sufficient 
to verify structural integrity of the assembly on the seat. 

Forward — A forward load of 1000 pounds was applied to the block assembly simulating a —6 Gx 
arrested landing; no problems were encountered (figure 5). 

Aft — When subjected to catapult loads the Block Assembly is prevented from moving aft by the lap 
belt strap and seat back. No test was conducted. 

Vertical — For vertical loads the Assembly is restrained by the lap belt and seat bucket which are 
capable of handling all Gz flight or crash design loads on the aircrewman. No test was conducted. 

Lateral - Lateral stability is assured by the bottom block side tabs (figure 8) which limit the block 
center of gravity movement to about 1/2 inch (1.3 cm); this translates to less than 1/4 inch (0.6 cm) 
of seat/block center of gravity movement. No test was conducted. 

AISLE POSITION STATIC LOADS 

Aft (Catapult) Loads (figure 6) — A ratchet winch was used to place a 1000 pound aft load on the 
block assembly to simulate a +6 Gx catapult launch. No problems were encountered. 

Forward (Arrestment) Loads - No test was conducted because the Block Assembly contacts the 
lower section of the avionics bay bulkhead. The entire center aircraft structure would have to fail 
before the Block Assembly could break loose. 

Upward (—Gz) Flight Loads (figure 7) — A ratchet winch was used to place a 500 pound upward 
load on the Assembly to simulate a —2Gz flight load. This exceeds the design flight loads of the 
aircraft. No problems were encountered. 

Side (± Gy) Loads (figure 20) — The aisle locking plates limit the lateral motion of the top block to 
±1/4 inch (1 centimeter). The bottom block is limited to the same motion before contacting the 
sides of the aisle. No tests were necessary. 

Downward (+Gz) Crash Loads — There is a requirement that all new equipment installed in the air- 
craft must be capable of withstanding a crash load of 10G without breaking loose from its support 
points. Since the bottom block of the assembly completely spans the avionics bay step the foam 
core aluminum step has no bending loads. All the load can easily be taken into the angles which 
support the step (figure (14). Even if the step should fail the Block Assembly would be limited 
in its vertical motion because of the electronic equipment directly beneath the step. No actual 
test was conducted. 

CONCLUSIONS 

1. The S-3A Ballast Block meets all operational and structural requirements for safe utilization in 
the aircraft. 

2. The Ballast Block provides a simple and cost effective replacement for the anthropomorphic 
dummies presently being used to ballast unoccupied 1E-1 ejection seats. 
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Figure 3. Crewman Carrying Ballast Block Components 
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Figure 4. Center of Gravity Measurement 
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Figure 6.  1000 Pound +GX Load in Aisle 
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Figure 7. 500 Pound -Gz Load in Aisle 
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Figure 14. -1 Block on Aisle Step 
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Figure 15. —2 Block on Aisle Step 

24 



NADC-84015-60 

Figure 16. —3 Block on Aisle Step 
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Figure 17. —4 Block on Aisle Step 
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Locking Plat€C|G1it| 

Figure 18. Lock Plates in Place 
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Figure 19. Wing Nuts on Locking Plates 

28 



NADC-84015-60 

< 
E 
^> 
.a 
£ 
en 
in 
< 

> 
a. o 

o 

29 



zl^ 

-1-.-A-, -101 J\ 

Figu 

ill 



NADC-84015-60 

O ö- 

^BS/RGJ 

 (Ss\ (/?£S) 

-€) 
-© 
-© 
-0 

-101 SSA BALLAST BLOCK ASSY. 

Figure 21. Dwg, S-3A Ballast Block, Assembly 

30 

i -2S- 

-24 

7 

APf 

X 
//a 

R£0'£L 

-32 

-31 

-SO 

-/9 

-/» 

-t7 

-16 

TO- 

-/■*• 

-13 

W/MS #vr 

0OLT 

2 
TAB 

PLUG 

MAA/£)L£ 

POST 

Bioctr 

Btocsr 

BLOCA 

BLOC* 

S~/iOCLO£R HARRSSS 
QU/Ctf RfLSASS PTA/& 

• srs. 
ODMIU 

ST££L 
CAOM/ 

6061 
Al UM 

606/- 

LAP   &£L T    QVIC* 
R£L£AS£    £/rr/A'S 

-)2 

-// 

-iO 

-9 

-B 

-S~ 

-4 

-2 

-I 

-AD/ 

/»AWT 

THR£A£> 

STRAP 

CROSS STRAP 

STRAP 

SROC/LD£R M4RRSSS 
STRAP ASSK 

LAP   B£IT   STRAP 

ASSK 

LOC/fZ/VS /ZAT£ 

LOCR/RC /XAT£ 

BLOC*   ASSK 

BLOC/f  ASSK 

BLOC/f ASSK 

BLOCAT  ASSY. 

S-3A BALLAST 
BLOCK   ASSY. 

AMA1£ QP AHR7~ 

RYLO*. 

6 COR 

RKCOR, 
WEBB. 

RYIOR, 
ITSBS/ 

60*/ - 
/HUM It 

ton 

A4Ar£ 

LiST    <V    A 

PMCTMBS   t «MUSt 

J.QMPT(/C Tt/axtWi 
_ »/ufa 



NADC-84015-60 

m Assy. 

ssembly 

IffltIMM 

I 

AAf 

-US' 

-24 

7 

■J2 

-21 

-20 

-19 

-18 

S7 

-16 

nCS- 

-/4 

-13 

-12 

-// 

-IO 

-9 

-S 

-I 

-/o/ 

PAAV 

WINS Attsr 

BOLT 

TAB 

P>LUS 

HAA/OL£ 

POST 

BLOC/T 

BI.OC/T 

BLOC/T 

BLOC/r 

SMX//LYP »AP/I£SS 
QU/CA' P£l£AS£ PTAtii 

LAP   B£L T    QUIC* 
P£L£ASS    P/TT/A/S 

THP>£A/> 

STA>AP 

CROSS STRAP 

STRAP 

SHO(/LD£P M4PAISSS 
STPAP ASSK 

LAP   B£LT   S7PAP 

ASSK 

LOC/f/A/S PtAT£ 

LOCPIAIC ACAT£ 

BLOCP   ASSy. 

BIO CAT  ASSK 

BLOC/f ASSK 

BLOC/f  ASSY. 

S-3A BALLAST 
BLOC*  ASSY. 

Af*AA£ OP A)AAT 

ST££L. 
CADMIUM PUT£ 

ST££L, 
CAOA4/UUAX Au 

7 

6061 - T6SI 
ALC/M/JVt/M 

606/-T6S/ 
ALUm/A/UAt 

3.oo*/xao'i+.tz 

MYLOA; SAU (ML 
6 COPL 

A>yia#, SACS em 
W£BBJA/S 

M/LOA', SASfSPK 
MSBIHS 

606/-T6S/ 
/UUMIMUM 

toil -T6S/ 
Al UMINUAA 

A4AT£A>/AL 

■jO/A 

J-LVA,Jjf&flP 

2 
LOO* I.SO '2.00 

£UA'/.00 

jLVA'S.OO 

/.SOOIA ' SI 90 

xoo*a.oo*aoo 

i.oO'ii.oo'is.00 

/i'^4.0 

i£ * ii.o 

/fx 44.0 

.rsij.00* 6.TS 

.7S'3.00*I2.1S 

s/ss 

m-Hmar 

MSJS+26 -/B 

AA/-3-36 

ty* tys-7/000/-/(AOC»J 

/#V 0/S~-//J66 -/ (XOCV) 

y-T- 2SJ- 
IVI/M oo-jyy-s?// 

MIL -W- 40BB  ry XIII 

DUL-M/-4038  rr JV// 

y 

SA£C'P~/CA}r/OAi 

LIST    OP    AiAT£A>/ALS 

J.QJARTUC TuctxA-Wy 

Si 

MM.   Ml  lEmWHttT    CCTTE1 

S-3A BALLAST BLOCA 
ASSEMBLY 

*M&V*S3ABB4/i 
*</s — /er/AssK | —T / Z~s 



</>es) 

i.s-oat xs.90 pozr TO 
FORCE F/T .001" 
WITH POST HOLE 

>S'BCVEL 

SJO 

r/?<TF) 
4S; O.SS   WIDE  BEV 
OM rAB (-22) FOff \NEL 

y^r _/ GRIND   WEI 
^ OV BOTTOM 

© 

Figui 

m/ttm.trn 



NADC-84015-60 

1.00x TYP 

4i/*4 DIA DRILL ' 10.0 DEEP 

SJO 

MOTSS: /       *U /roses  4MO COGNE&S MVE 
J-R (MLSSS or»£»u/s£ STArsa 

A 2\   ASSEMBLE   TWO &WU)£fi MAPAtSSS 
STPAP ASSrS.  (-€)   APOOA/D 
HANOU (-20) B£POP£ FDP>C£ 
FITTING   PlUG (-2/)lATO HOL£. 

3.     POP CM4PACT<£/>   STAMP/W6 6£ZVl, 
P£P£~/? TO   SM££T 8. 

-I BLOCK ASSY. 

-^)(P£P) 
■4S\ 0.25   WID£  B£V£L 

OA/ TAB (-22) POP WELDJAXS, TYP> 

7^T< 
6RIN0    W£LD PLUSM 
OH BOTTOM SUPFAC£ (TYP) 

Figure 22. Dwg, S-3A Ballast Block, -1 Block 

31 

■mil 
■CMHJt .Ot 

m m tmi IM i 

606I-T6S/   ALUMINUM 

FtMSMt 
GRAY AAJOO/ZC 

MIL-A-BS2S 

amzazai 
,xW 



IK It INS 
mxini« CATC      moiD 

'S 

(firr) 

C     ' 

-^3 

- 49/t4 CIS. DRILL ' 10.0 D££P 

4V£ 

Af/VSSS 
0 
Z£ 
wee. 

1Y. 

Jlock 

<$> 

I rud MCMBUt .0/ 

m m nut iw mmtm 

6O6I-T6S/   ALUMINUM 

F/M/SM: 
GftAY AAJOO/ZC 

AiiL-A-meas 

—'  UQm QUiBTUCOLXnhiR 

\t<*ti V^i 

MMl   All   »EVEUPNEIT    CEITEI 
WAIMMnn. M. HT74 

-/ BLOCK : 

80206 S3Aßß4/2 
<2 m    B 



<u> 

2 KMCS, /.60&4 wr// 
tr% o.2S WIDE £EV£Z cw sorrov 

J3.00 

Wl 

(fft 

APP/fOX.  j$£>/4, MC, 

f/)£f) 

I.S~OU*tS:*0 POST  7V 
FORCE r/r .00/" 
w/r// POST wie 

*Tf a2S"U0C 8£V£J- 

© 
■/* »n. Wl) 



NADC-84015-60 

2 MM.CS, /.60LVJ   WST# 
*?%o.2? WIDE SEVEL av sorrow 

1.00 

<»£E) 

PLUG   ro SO/PCEs/r 
O.0PO4    ^/W   //OLE 

*$ D/J //OLE , /O. O DEEP 

- *E° a.2S"yu)E BEV£L 

//ores--   4.   ALL EDSJTC A#D COPNEPC MV£ 
J-R UML£SS Or//EffW/SE SrjTCß, 

s. EOQ cz/APAcrE/?  SK4/*p/A>a asr^/L, 
P£P£/?   TO   <s//£-£r  a. 

S.90 

3.0O 

-2 BLOCK ASSY. 

Figure 23. Dwg, S-3A Ballast Block, -2 Block 

32 

FRACTIONS    ♦ AM 
• FLACt  MC IMM.I t 
1  PLACE  MC IMALt t  • 0/ 

M m *uu nit mmm 
■UTtMM.: 

6O6/-T6S/   ALUMINUM 

FINISH: 
GRAY    ANOCIZE 
MIL-A- 862S 

1QUAR 



34015-60 

lEVItlMI 
BAH     trrrnno 

D/* HOIS , /O. O £>££P 

? H4V£ 
STJ7TO. 

SSY t 

Block,-2 Block 

IM.m «TMMIM MCCIFIO 
IMMHM MC   I«   IRCMt. 

FMCT lOin    £ MCLCt t 
I PLACC  MC IHM.S 1 
l rucc MC IIMLt t  i 0/ 

M MT KAU Till MWIM 

606/-T6S'   ALUMINUM 

FINISH: 
GRAY    AHOC/ZE 
MIL-A- 962S 

eoanuct >o 

dOI4f?TUCCflü%j& 4M m rfgtfW tl/U 

IAVAL    AIR   DEVEIOMIEIT     CEITER 
WAtMMSTE«, PA. \m* 

J3A BALLAST BLOCK 
-2 BLOCK ,■■' 

80206 S3AÖB4/3 
I   wnj   m 8 



2 HOLES, /.60DM   W/r// 
■ff, Q.2S WW£ B£VEL  OH ßC7r3M- 

/9) (/?£/■) 

13.00 

r/ffo n 

AP*>/?OX. $/V<4, 
Pll/G    TO fOAC/ 
*v/r# /<oi£. 

(ficr) 

FO/<~i f '/"  .00/" 
Wf'M fiOST Ml£     

//>£■/} ß^K 

s: 

-is; azs" u/Df esvei 

-£-■ 
S.9C 

\ ,        xoe 

Figure 7L 

© 
»/•»»»n) 



NADC-84015-60 

-/9)  (#££) 

.00 . 
yp 

/ 
"/ 

8.00 
TYP 

13.00 

/.OO 

O.SO 

17)  fff£t) 

APA>A>OX. 0A/-4,  AOO  IOVS 
Pi CG    TO  £OA>C£  £/r O. 0004 
*V/7~A>  AOi£. 

■O.TCf—   ^—^ D/A HOLET, /0.OODSSP 

M0r£TS:6.   ALL EDGC& AMD COfiXStr /:*V£ 
±R  UNLESS   Or//£/?W/S£   SrjT££. 

7.   POP CMP/I CT£P    Sr^AI/o/tVO   C£/»/Al 

ft£P£/>   TO    S//£££ S. 

S.90 

xoe 

-3 BLOCK ASSY. 

Figure 24. Dwg, S-3A Ballast Block, -3 Block 

33 

■IM •ractria 

MMCTMMi   1 MM 
a njwi MCHMLI ft 
irtACfMCHM.lt     ,Ol 

\l<3UARTl/CZl5 

6O6/-T6SI JLUV/AV/tt 

FINISH: 
*RAY A/VOO/ZS 

MIL-A- B6ZS- 

-2ISZ ifi 



itmio»! 
OCKIIIPTKM D*Tt «PPKOVED 

•*..*   *-.i>i":. 

-@ rm) 

', 10. OO DEEP 

:/*//., 

F1MCTIWM   t MM 
a ruct MciMLi t 
I flAtt HCHMLt t     .0/ 

M MT «MI Tl» WWW 

6O6I-T6SI JLUMIA/C/At 

FINISH: 
jftAY ANOO/ZS 

MIL-A- 862S- 

IQUAftT'JCZIJ 

mSkmmmamJtu^mmJC^^m »Nu 

MVM.   Ml   DEVELMIEIT    CEITEI 
WAMrUNSIBl PA. IW74 

S3k BALLAST B-OCK 
-3 BLOCK 

80206 

4*. 
S3A£#4/4 

[   w.^  «rg 



2 BOLT HOLD (S££ DETAIL A ) 

2 HOLES, L60D/A   WITH 
«", 0.2S WOE BEV£L 
ON BOTTOM 

13.00 

APPftOX. fä&M, 

0.000* Ar/r// 

(firs)    {-/a 
•xoc 

Figure 2; 

>/*lKHI| 



f 2 HOLES, 160D/4   WITH 
4S-, 0.2S WOE SEVSl 
OH BOTTOM 

NADC-84015-60 

■/.oo 

?ch (Mr) 

^-> 

AX 00 

APPfiOX. $&/<4,   /.OOtCXVG 

0.000 +   #/?■*> /SO/.£-. /9\ 

4.00 

DIA   HOLE,   IO.O OEEP 

JkOO 

MOTE'S: a   ALL   EDGES ANÜ    COP/VE/P^ 
HAVE   J-/f    U/VLESS OTHEGW/SS 
STATTE). 

/G\/4SS£MBLE IAPBELT ASSY (-7) 
AAOUA/O HAA/OLE /-2ö) BEEOPE 
EO/?CE E/TT//VG PLUS   (-2/) 
/A/TO //otf. 

//a\APPl Y   J//Y.   OE     "lOCT/TE" CEAfEAT   BEL Oh/ 
Boi r A/EAO  aerobe   /A/SE/PT/A/S SOL r. 

//.   EOP CHAPACTEP   STAAAP/AG DSTAVI, PEEEP 
TO   SHEET 8. 

-4 BLOCK ASSY. 

1—; 

<XK 
_L 

COUHTEKS/HA LX~TA/LS—(^ 

DETAIL A-- L 

Figure 25. Dwg, S-3A Ballast Block, -4 Block 

34 

FRACTION«    1 MWLII2 
I fLACt MClMN.1 X .00/ 
t PIACI HCMU t .O/ 

M m K.u wi» mmm 

606/-T6S-/ ALUMINUM 

FINISH: 
&QAY ANO&ZE 

MIL-A-86ZS- 

4 QUMTl/CCl IQVMTl s 



M) 

A 
*4) 

■/8WSSJ 

®D)A   HOi£,   IO.O OeJTP 

IftlllMI 
MTI     «mnvto 

CO(/A/7E#S/H# /xrrA/is 

aso OM 

APPROX.   O.75-  TO 
FOAfCS  F/T O.OOOS 
WITH  BOLT //£AD 
FLAT-TO-FLAT 

CO/?A/F/?S 
s or//f/?tv/f£ 

IT ASSX (-7) 
-20) SFFO/?F 

°LU6     1-2/1 

Locr/Tf" c&itevr SFLOW 
Vie    MS£ffTM6   &OLT. 

STsMW/VG   OSTAfl,   />£FSfi 

DETAIL A- BOLT MOLE 

\SSY. 

-4 Block 

<D 

PMCTIONt    1 MHLtlX 
1 n*ct MC1HM.11 .00/ 
I PUCl MCIHM.I t ,0/ 

n m wu Tit» wmm 

606I-T6STI ALUMINUM 

FINISH: 
6AAY ANOLVZE 

M/L-A-aezs- 

cmnucT m 

1 QUAATUCCI 

ihth 

IAVAL    Ml   DEVELOPNEIT    CEITER 
WAUtUNSTBU FA. 1*974 

S-3Ä BALLAST BLOCK 
-4 BLOCK 

80206 S3ABB4/* 
MR S m 8 





47 

FWD 

NADC-84015-60 

» j 

PLATE OR/ENTAT/OM /Al A/S/EWAY 

Figure 26. Dwg, S-3A Ballast Block, Aisle Locking Plate 

35 

 ¥  

I 
A7S~ 

\ 

. 7S   THICK 

AOTSS-:  /2.ALL   OUT£fi   CL 

£OG£S   HAV£   , 

/Z    SLOT   ££>C£S 

/■<   FOff CHAfiACTS 
/?£AS/> TO SHI 

-s ioc/r// 

/VOT£S.- /£  ALL   OUTS'fi  i 
££>Q£S    »A V£ 

/A     SLOT    £D3£S 

/?.     FOA   CMAff^CT 
fi£f£A   TO   S&. 

-6 LOCK///, 

nMcriMt 1 mmjat 
• fXMX WCIW11 * •#/ 
I«« MCMUt .M/ 

606/-7WC/ ALUMINUM 

FtNtS* 

MIL 

II 
X. 



A/S/.t WAY 

Locking Plate 

tE« men 
am     «rmovto 

/.7S- 

_L_ 

-A?. 75~- 

O.SO (H f> 

. 7S  THICK 

1.00 
1.508 

      9.SO- 

/.SO 

3.00 

A/OTE&: /?. AL L   OUTER  COMERS ÄNÜ 
EDGES   HAVE %R 

/JC    SLOT   E£>SES   HAVE   /,9R 

/<   TOR CHAP ACTS/?   STAA1R''AtS ßfW/L, 
/fEEE/f TO SHEET S. 

-S / OC/f/A/G PLATE DEJZIL 

- 6.75"- 

1.508 

/.7S 
0.50 <± 

-3.SO- 

. 75    THICK 

/VOTES'.- /S.   ACL   OUTER  CORA/ERS   AHD 
EDGES    HAVE   %R 

/&     SLOT    EDGES   HAVE fa 

/?.     FOP   CHAR^CTE/?   S7J*AI/VA>2 DEM/i., 
fiEEER   TO  SHEET S. 

-6 LOCK/A/G PIAT£ DETAIL 

f 
/.sro 

3.00 

__ 

fMCTIWI   1 ^ MMJ 

I KM* HCnU t .«0/ 

606/-9W AW/MIMI/M 

FtNtSt* 

G*AY,\m*'ZC 
MIL-*-—** 

IQUMTUCCJ 

2P^Z. SE 

IAML   Ml  lEVEUPNEIT    CEITEI 
WlWim M. 1«f4 

S-3A BALLAST BLOCK 
AISLE LOCKtNG PLATES 

•0206 S3XBB4/6 
*6 * 8 



NOT£S: 
/$. MATS»iALS   ffttPSArs^ s*o*7  s//ssr /J 

PART ACL 
NO. PEOLX 
PEP ASSV. 

OESCPIPTIOP ■SIZE MATE PI AL SPECIE/CATION 

-9 1 
LAP   BELT STPAP- OPE   COA/T/POOOS 
STPAP,   LOOP£D    BACH  Ö/V   /TSELE 

/£ ' 44 PYLOAI, SASE 6RM 
WEBBING 

MIL-W- 40B 8 TY XII, 

-IO 1 CROSS  STRAP If' // tt                     // " 

-II 2 SUOl/LOER   PAPA/ESS   ST/9AP ll*S4 //                      " //                                " 

-12 
AS 

REOOIPED 
THREAD 

NYLON SAGE GRM, 
6 CORD 

V-T- 29S 
HIIAI  00-SS9-S2II 

-13 2. IAP BELT QUICK RELEASE   FITTIPS P/P 0IS-II366 -1 

-/4 2 
SHOULDER   MAPAIESS    qUICK   RELEASE 
PITTING 

P/N OIS-7IOOOI-I 
1/rocM) 

2a SEAP ENDS Or  MYLOP    tVEBBIrtd   TO PREVENT   r/fAriA/G,     AVO/D   POPA4/AIG   SPA/fP SOS£S. 

£>/.  ALL    ST/TCP I Aid    SHALL   BE    4  TO   6    THREADS    fi£P   /"CM 

22.  ST/TCP I AIS ALOAIS £D&£    SPALL     B€    g/AI.  SWAY   PW   EDGE   OP    WEBB/AIS. 

23 All   ST/T-C/J/yVG     SPA 11   3£T    jS^C/fST/TCP    i  Aft I At. 

PEE -20 P 

PEE 

1.0 -S.A-- 

STL 

=Z? 
-—>w .■= r- -" -r--» « 

-6.4- 

BOTTOM   V/EW 

REE 

Id 
Fie 

© 8 SHOULDER HARNESS STRAP ASSY,    (z REC 



SIZE MATERIAL SPEC/r/CATION 

/£ * 44 
HYLOSJ, SAGE 6#Al 
W£BB/NG 

M/L-tV- 408 8 TY XIII 

'/'" /t                     it a                               1/ 

i*S4 //                     // //                               a 

NYLON SA6E «ftV., 
6COPO 

V-T- 29S 
Ml/A/  0O-SS9-SJ/I 

P//V 0IS-II366 -/ 
(/roc*) 

P/M OZS-7IOOO/-I 
l/rocu) 

?   FO&M///G   SHAA/P SOSES'. 

OF    W£&B/A/G. 

NADC-84015-60 

■7LAP BEL 

A 

J -l/.O- 

-REF -20 FTfOm   V ASSY. 

SUtfTYP 

per 

-10 CROSS 

/>er 

Id 
~w 

Figure 27. Dwg, S-3A Ballast Block, Strap Assemblies 

36 

SS STRAP ASSY   (z REQD) Q 

SEE MOTS'   /p. 

42 



lEVtllMI 

4015-60 
BCICIIIPTI« 

REF    - ZO   f/fO/rt     -4   BLOCK ASSY. 

-7 LAP BELT STRAP ASSY,  (i REQD) 

H^^MK' 

'i 

saoryp 

-10 CROSS STRAP 

ock, Strap Assemblies 

S£S MOT£  /p. 

IQMfilircx 
-u. Ml 

Um   Ml  lEVtLtfWIT    CCITEI 
WillH ML 1W74 

S-34 BALLAST BLOCK 
STRAP ASSEMBLIES 

W%w7*S3Aßß4/7 
1Ä. 7 m  a 

Mi«.ai 



1 \~i.oryp 

D 
> 
£ r m 

BOTTOM 

BLOCK 

□ 

SMT mo 
I.S TYP 

t.O   TYP 

r- L 

( 

C 

#arf.-24. CENTS» ALL LABELS 
UNLESS OTMfAW/SE 
STATED. 

/.S 

-/ BLOCK ASSY 

o 
1 @     @ 
Fl 

2 O 
> 

-2 

SEAT HUD 

        -2 

0 
mp m-.*ri) 

-2 BLOCK ASSY 

EZ 

O 

O 
> 
to 
r— 
m O 
■n 

TOPBt DCIt 

2.S 

Figure 2£ 



ID 

C 

\LL   tABELS 

NADC-84015-60 

r-J    © 
l   O     0 
2          © 

\ 
-3 

SEXT mo 

( 

( 

       -3 

-J BLOCK AS5Y. 

O O 
> 
V> 
r- 
m              Q 

Tl o 
lOPBlOCK -4 

2.S SEAT TWO 
\ 

an 

ssr~ 

Figure 28. Dwg, S-3A Ballast Block, Stamping Detail 

37 

-4 BLOCK t\SSY 

NOTES-- 2£ ALL STAMP, 
2& SEE -I BLOC/ 
27.    STAMP///6    U 

wiKiu nt* mmm 

///A 



WltlMI 
um* 

?$$&• 

0 

as 

-5 LOCKING PLATE 

O.S- 

d(\- 

-6 LOCKING PLATE 
NOTES;   2£ ALL   STAMP/MS   /S    3/L /A/.   HIGH 

26. SEE  -/ BLOC/f  FOff    TTPICAL   STAMPING    LOCATION 
27. STAAIP///G   IS MOT  ÖRAWH  TO   SCALE 

I *\MX MCtNN.1 t 
■ r\MX MCIML1 t 

letail m m mi tin wimtm 

#/* 

JLQC/APTKCIÖ 

y^ "Mi >a 

MML   Ml  lEVEUflKIT    CtlTEl 
nmmmm. M. \m* 

S-3A BALLAST BLOCK 
STAMPJA/G   DETAIL 

80206    S3Aßß4/8 
■■'A rö m  8 

y 



NADC-84015-60 

<> 

(12.3, 13.9) 

1E-1/BL0CKC.G. 

LOWER 
ROLLER 

(HALF SCALE) 

Figure 29. 1E-1 Ballast Block C.G. Eccentricity with Rocket Thrustline 

38 


