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A .  INTRODUCTION 

This report  i s  s tructured to  function as both assembly drawings and 
assembly procedures for  the HSRI s ide  impact dummy. While i t  i s  essent ia l  
t o  construct the dummy so a l l  components a re  in the correct  or ienta t ion 
and a11 the specif ied fasteners a re  u t i l i z ed ,  the techniques and sequence 

of assembly indicated a r e  intended primarily as helpful recommendations 

to  the user. 

Of  pa r t i cu la r  importance to the proper functioning and response of 
the dummy i s  the use of the tapered socket head bolts a t  a l l  the speci- 

f ied  locations.  To assure the correct  fas tener  applicat ions,  especial ly 
fo r  the tapered head bolts ,  i t  i s  highly recommended t ha t  assembly of the 
dummy i s  not attempted unless the s i x  fas tener  drawings a re  available.  
These fas tener  drawings a r e  i n  a format spec i f i ca l ly  designed t o  a s s i s t  
in the assembly procedure. They a r e  as follows: 

HS-135 BOLT LISTING, SOCKET HEAD BOLT 
HS-7 58 BOLT LISTING, TAPERED SOCKET H E A D  B O L T  

HS-159 BOLT LISTING, MACHINE SCREWS 

HS-160 H E X  NUT LISTING 
HS-161 WASHER LISTING 
HS-174 B O L T  LISTING, FLAT H E A D  B O L T  

Section J includes a tabulat ion of torques applied to  the nuts, bol ts ,  
and screws used i n  the assembly of the thoracic s t ruc tu re .  The numerical 
values included i n  the tables a re  based on the practices of HSRI s t a f f  in 
assembling the dummies prior  t o  t e s t ing .  



B .  SUB-ASSEMBLIES 

0-1 T1 ACCELEROMETER INSTALLATION 

To ins ta l  1 the 2264 se r ies  Endevco accel erometers in the Ti m o u n t ,  
i t  i s  f i r s t  necessary t o  route them through the opening in the Ti 

accelerometer p la te ,  HS-129, as shown in Figure 1.  The T I  accelerometer 

m o u n t ,  HS-130, has an assymmetric bolt  pattern and  will only fasten in  

one or ienta t ion t o  the accelerometer plate.  Instal  1 the Endevco 2264's 
* 

as indicated in Figure 2 t o  provide adequate cab1 e clearance. Figure 3 

shows the compl eted T1 subassembly. 

8- 2 TI2 ACCELEROMETER INSTALLATION 

To allow in s t a l l a t i on  o f  the T12 accelerometer assembly and  cover, 

the Endevco 2264 accelerometers must be oriented in the TI accelerometer 

mount ,  HS-131, as shown in Figure 4." 

B-3  DAMPER BRACKET ASSEMBLY 

I t  i s  recommended t h a t  the damper bracket, HS-163, the damper pivot 

block, HS-164, a n d  the damper pivot pins, HS-165, be preassembled before 

attaching the bracket to  the dummy thorax. W i t h  the pivot pins l i gh t l y  

torqued down in t h e i r  sea t ,  the pivot block should n o t  exhibit  any binding 

t h a t  prevents i t  from being rotated by hand .  I f  desired, the damper, 

HS-101, may be ins ta l l ed  a t  th i s  time, taking care t o  position the accumu- 

l a t o r  upwards as shown in Figure 5 .  The damper i s  fastened t o  the damper 

pivot block w i t h  the damper n u t ,  HS-176, as shown in Figure 6. 

B-4 S H O U L D E R  ASSEMBLY 

Preassembly of the dummy shoulder s t ruc tu re  i s  recommended t o  reduce 

overall ins ta l l a t ion  time. Figures 7 and 7A show the orientat ion of the 

lower shoulder foam, HS-128, a n d  the two pieces of upper shoulder foam, 

HS-127, with respect t o  the metal shoulder p la te ,  HS-126. The pieces are  

held together by s i x  bolts and nuts with twelve fender washers t o  d i s t r i -  

bute the load on the foam. The nuts should be tightened suf f i c ien t ly  t o  
prevent foam sh i f t ing  wi thout causing excessive d i s to r t ion .  

*All Endevco 2264 se r ies  accelerometers are  fastened in place using 
0-80 screws (Refer HS-135, 1 i ne 9 ) .  



B-5 RIB BAR 

The damper t o  r i b  c lev i s ,  HS-105, the r i b  bar ba l l as t ,  HS-146 ( ~ i g h t )  

and HS-147  eft), and the lower r i b  bar accelerometer mount, HS-144, 

should be ins ta l l ed  on the r i b  bar, HS-145, before the r i b  assemblies 

themselves are  attached. Figures 8 and 9 show the proper orientat ion of 

the components i nvol ved. 

C.  RIB CAGE 

The simplest assembly method i s  t o  F i r s t  preassemble the r i b  cage 

and then i n s t a l l  i t  on the thorax. The following sequence i s  suggested: 

C-1 ATTACH RIBS TO RIB BAR 

Attach f ive  r i b  assemblies, HS-138, and the overlaying rib reinforce- 

ment, HS-153, to each r i b  bar. Note the r i b  assembly or ienta t ion with 

respect t o  the r i b  bar holes and the r i b  reinforcement positioning with 
the tapered face toward the r ibs  as seen in Figures 10 and 11. 

C-2 INSTALL RIB BALLAST 

P u t  the r i b  ba l l as t  bolts through the designated holes in the r i b  
assembl ies  and push the bal las t  cushions, HS-148, over the bolt  ends 

(see  Figure 10) .  Ins ta l l  rib ba l l as t ,  HS-140(front) and HS-141 ( r e a r )  ; 

note they a r e  marked "F" and "R", for  f ront  and rea r ,  t o  match the 

r i b  curvature ( see  Figure 11) .  

C-3 ATTACH RIBS AT STERNUM 

Figure 12 shows the sternum bars, HS-115, attached to r ibs  #1 and 

# 5  a n d  the sternum center bar, HS-154, connecting r ibs  $2,  #3, and t4 .  

Note tha t  the 1 1/4 inch long bolts a re  used to  fasten r ibs  # I ,  #3, and 

#5 a t  the sternum and that  the 1/4 inch long bolts fasten r ibs  #2 and 94. 

The sternum pla te ,  HS-114, i n s t a l l s  over the 1 114 inch long bolts behind 

the sternum, with the s l o t  facing upward as also seen in Figure 12. 

C-4 INSTALL STERNAL ACCELEROMETERS 

I t  i s  highly recommended tha t  the sternal  Endevco accelerometers be 
ins ta l led  a t  th i s  time when access ib i l i ty  i s  greatest.* The cutouts in the 

sternal  plate indicate the mounting location on the sternum bars, and the 

*See note a t  bottom of page 2 
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grooves 1 eading from the cutouts indicate  the cable routing di rect ion,  
as shown in Figure 13. 

C-5 INSTALL STERNAL BALLAST 

Figure 14 shows the top and bottom sternum ba l l a s t ,  HS-116, in 

place over the 1 1/4 inch long bolts attaching r ibs  #1 and # 5 .  The 

washer s t r i p ,  HS-117, i s  placed over each ba l l as t  and the assembly held 
together with four 1/2-28 hex nuts per ba l l as t  u n i t .  Note the cable 
routing, and ensure t ha t  cables run through the s l o t s  provided i n  the 

ba l l as t  and do n o t  become pinched. Ins ta l l  the center sternum ba l las t ,  
washer s t r i p ,  and nuts. Tighten a l l  the sterna1 bo l t s ,  and then t ighten 
the nuts at taching the sternal  ba l l as t ;  Figure 15 shows the completed 
s ternal  assembly. 

C-6 INSTALL RIB ACCELEROMETERS 

This i s  a lso  the ea s i e s t  time for i n s t a l l a t i on  of the r i b  accelero- 
meters.* Note in Figure 16 t ha t  the cables of the upper r i b  accelero- 
meters extend towards the front  of the ribcage and t ha t  the cables of 
the lower rib accelerometers route upwards in to  the cutout provided in 
the r i b  bar ba l l as t  and then upwards over the t o p  of the ribcage. 

The r i b  at taching l ea ther ,  HS-125, may be ins ta l l ed  to  the ribcage 
assembly ( see  Figure 16) a t  t h i s  time i f  desired;  see Section E-1 for in- 
s t ruct ions  and i l l  us t ra t ions .  For i n i t i a l  assembl i e s  or  when replacing the 
r i b  at taching l ea ther ,  t h i s  optional method of attaching the lea ther  f i r s t  

to the ribcage, ra ther  than t o  the thorax, will provide eas ie r  access t o  
the fas teners .  

D .  THORAX ASSEMBLY 

D-1 FASTEN ADAPTER TO LUMBAR 

Figure 1 7  i l l u s t r a t e s  the attachment of the lumbar adapter, HS-113, 
to  1 umbar spine,  HS-111. I t  i s  necessary to use the specif ied 5/16-18 

taper head bolts t o  prevent sh i f t ing  of the adapter on the lumbar during 
tes t ing.  Also, ensure tha t  the three 3/8-24 tapped holes in the lumbar 
adapter a re  oriented towards the dummy's sides and f ron t .  There i s  no 

modification t o  the standard attachment of the lumbar t o  the lower torso 
of the dummy. 

*See note a t  bottom of page 2 .  
4 



D-2 FASTEN THORAX TO LUMBAR 

Place t h e  t h o r a c i c  assembly, HS-118, over  t h e  lumbar assembly on t h e  

lower  t o r s o  o f  t h e  dummy. Fasten secure ly  w i t h  t h r e e  tapered head b o l t s  

as shown i n  F i gu re  18. 

0-3 ATTACH LEATHER TO THORAX 

Place t he  r i b  a t t a c h i n g  l ea the r ,  HS-125, aga ins t  t h e  back o f  t h e  

tho rax  assembly, matching up t h e  ho le  pa t t e rn ,  and f as ten  secure ly  w i t h  

t h e  s p e c i f i e d  fas teners .  Note i n  F igure  19 t h a t  t h e  cu tou t  i n  t h e  r i b  

a t t a c h i n g  l e a t h e r  faces downward. 

D-4 ATTACH ANTI -BOTTOM1 NG PAD 

Fasten t h e  an t i - bo t t om ing  pad, HS-166, t o  t h e  tho rax  w i t h  t h e  two 

s p e c i f i e d  1/4-20 b o l t s  as shown i n  F igure  20. Note t h a t  t h e  a n t i -  

bot toming pad i s  p laced on t h e  s i d e  o f .  t h e  dummy t h a t  i s  t o  be impacted. 

D- 5 ATTACH DAMPER BRACKET ASSEMBLY 

The damper b racke t  subassembly (see s e c t i o n  8-3) a t taches  t o  t h e  

s i d e  o f  t he  thorax,  oppos i te  t h e  s i d e  t o  be impacted, us ing  t h e  two 

s p e c i f i e d  1/4-20 b o l t s .  The i n s t a l l e d  c o n f i g u r a t i o n  i s  shown i n  F igure  

21. 

E. RIB CAGE INSTALLATION 

E-1 POSITION RIB CAGE TO LEATHER 

P o s i t i o n  r i b  cage assembly (see Sec t ion  C) t o  t he  r i b  a t t a c h i n g  

l e a t h e r  on t h e  thorax,  so t h a t  t h e  r i b  ends a r e  behind t he  l e a t h e r .  

Push severa l  o f  t h e  s p e c i f i e d  tapered head b o l t s  through t h e  holes i n  t h e  

r i b  ends and i n t o  t h e  corresponding holes i n  the  l ea the r ,  so as t o  s imply  

suspend t h e  r i b  cage i n  p o s i t i o n .  Place t h e  r i b  t o  l e a t h e r  washer s t r i p ,  

HS-143, over  t h e  b o l t  ends and ho ld  i n  p lace  w i t h  a  10-32 n u t  on each 

b o l t ,  as s p e c i f i e d .  Complete t he  attachment o f  t h e  r i b  cage assembly w i t h  

t h e  remain ing s p e c i f i e d  fas teners .  Figures 22 through 25 i l l u s t r a t e  t h e  

c o r r e c t  i n s t a l  l a t i o n  o f  t he  r i  bcage assembly. 

E-2 TIGHTEN ALL RIB FASTENERS 

A f t e r  a l l  r i b  cage a t t a c h i n g  b o l t s  a re  i n  place, t i g h t e n  down a l l  

b o l t s  assoc ia ted w i t h  t he  r i b  cage assembly, 



E-3 INSTALL RIB WRAP ASSEMBLY 

Figures 26 and 27 show the  rib wrap assembly, HS-170, being i n s t a l l -  
ed around the  rib cage. Begin by placing the  holes in the  cen te r  of t h e  

assembly over t h e  bo l t  heads of t h e  sternum, and sea t ing  t h e  urethane 
completely down a g a i n s t  t h e  r i b s .  S t r e t ch  the  rib wrap assembly t igh t -  

l y  around t h e  s i d e s  of t h e  rib cage, and f a s t en  the ends t o  t he  rib a t t ach -  

ing l e a t h e r  w i t h  a 10-32 bo1 t and nut a t  each corner ,  a s  shown in Figure 
27. Pry the  s l o t s  i n  t he  urethane over t h e  boltheads a t  t he  rib ends, 
and s e a t  t h e  urethane down aga ins t  the  rib su r f aces ,  a s  seen in Figures 
28 and 29, 

E-4 INSTALL CABLE ROUTING TUBE 

Place t h e  rib rout ing  tube,  HS-167, along t h e  top of the  r ibcage  
so t h a t  t h e  cen t r a l  s l o t  o f  the  tube faces  t he  s l o t  in t h e  s t e r n a l  p l a t e  
and then rou te  t he  two s t e r n a l  accelerometer cables  through t h e  tubing 
s l o t ,  a s  shown in  Figure 30. Run  t h e  accelerometer cables  i n  oppos i te  

d i r e c t i o n s  i n s i d e  the  r i b  rout ing  tube en ter ing  through two holes pro- 
vided a t  each rib bar region,  a s  a l s o  shown i n  Figure 30. Minimize any 
s lack  in the  cables  before they en te r  t he  rout ing tube,  and then tuck 

the  rout ing  tube down i n t o  t h e  narrow s l o t  between the  rib cage and the  
urethane r i b  wrap. Anchor t h e  rout ing  tube t o  t he  rib wrap a t  t h e  r e a r  
on both s ides  w i t h  a p l a s t i c  t i e  wrap, o r  equiva len t ,  through the  hole  
provided in the rib wrap. The completed i n s t a l l a t i o n  i s  shown in Fig- 
ure 31, 

E-5 FASTEN DAMPER TO RIB BAR CLEVIS 

I n s e r t  the  r i ng ,  on t h e  end of  t h e  damper assembly, i n t o  t h e  s l o t  
of t he  damper t o  r i b  c l e v i s ,  HS-105, and v i s u a l l y  a l i g n  t h e  holes .  P u t  
t he  expansion pin assembly, HS-107, through the  al igned holes w i t h  t h e  

f r e e  tygon end of t h e  expansion p i n  facing towards the  bottom of t h e  rib 

cage. Sea t  t he  expansion p i n  a s  shown i n  Figure 32 by pushing down on the  
head while pul l ing  on the  tygon from below. I n s e r t  t h e  expansion b o l t ,  
HS-110, i n  the  head of the  i n s t a l l e d  expansion p i n  a s  shown i n  Figure 33, 

Fully screw i n  the  expansion bo l t  a s  seen i n  Figure 34 t o  provide a 
t i g h t ,  r a t t l e - f r e e  connection of  t he  damper assembly t o  t he  r ibcage.  



F. SHOULDER INSTALLATION 

S l i p  the  mounting flange of the  Part  572 heaqneck assembly between 

the  shoulder p l a t e ,  HS-126, and the  adjacent  upper shoulder foam, HS-127, 
as  shown i n  Figure 35 and a l ign  the mounting holes. This loose sub- 

assembly then i s  s l i d  onto the  top flange of the  thorax assembly as seen 
i n  Figure 36. Some d i s t o r t i o n  of the  lower shoulder foam, HS-128, i s  

required t o  maneuver the  par ts  f u l l y  in to  pos i t ion .  With the  mounting 

holes a1 igned over the  threaded fas teners  on the  f lange,  a t t ach  the  head/ 
neck and shoulder assemblies to the  thorax w i t h  the  four speci f ied  bo l t s ,  
a1 so shown in Figure 36. The two f ront  bol ts  a re  ins ta l  1 ed by pushing 

the  upper shoulder foam as ide  f o r  access t o  the  bol t  holes as  i l l u s t r a t e d  
fo r  one of the  rear  bol ts .  

G o  ACCELEROMETER INSTALLATION A N D  ROUT1 N G  

G-I . T, TRIAX 

I n s t a l l  the  TI routing tube, HS-168, t o  the  TI  accelerometer sub- 

assembly ( s e e  Sec. A-1) and then a t t ach  i t  t o  the  upper r ea r  mounting 

f lange on the  thorax assembly, a s  shown in Figure 37, so t h a t  the  accel -  
erometer cabl es t r a i l  downward. Place the accel erometer cabl es ins ide  
the  routing tube as  shown f o r  s t r a i n  r e l i e f  and t e a r  protect ion.  

6-2. TI TRIAX 

801 t the  T12 accelerometer sub-assembly ( see  Sec. 8-2) t o  the  T I 2  

accelerometer mount platform on the lower r ea r  of the thorax as seen in 

Figure 38. Attach the  T12 routing tube, HS-169, t o  the T l p  accelerometer 

cover, HS-132, a s  in  Figure 39. Ins ta l  1 the  cover over the  accelerometer 
ins t a l  l a t i o n  on the  thorax, taking care  to  route the  accelerometer cabl es 
as indicated in Figure 40. I n s e r t  the cables in to  the  routing tube as  
shown in  Figure 39 t o  provide s t r a i n  r e l i e f .  

H .  SKIN ATTACHMENT 

H-1. ARM FOAM INSTALLATION 

The i n s t a l l a t i o n  o f  the  arm foam, HS-162, i n to  one of the  outer  
sk ins ,  HS-171, i s  a simple inse r t ion  as indicated i n  Figure 41 .  Note 
tha t  curved par t  of the  arm foam faces the  top,  outer  shoulder a rea .  



H-2. POSIT IONING THE S K I N  HALVES 

With the  abdominal i n s e r t  in posi t ion,  the skin i s  ins t a l l ed  by tipping 

the  dummy's upper torso s l i g h t l y  rearward and s l id ing  o n  each skin half 

from the  right and l e f t  s ides ,  a s  indicated in Figure 42. Take care t o  
guide the  abdominal i n s e r t  sh ie ld  portion of the  skin over the  t o p  of the  ab- 

dominal i n s e r t  without snagging o r  folding. Note t h a t  the  cutout region in t h i s  

internal  sh ie ld  i s  positioned t o  the  r ea r  of the  dummy i n  order t o  pro- 

vide clearance fo r  the thorax assembly. Pushing upward under the  arm 

as in Figure 4 3  helps t o  bring the  skin shoulder region u p  onto the 

thoracic shoulder foam assembly. 

H-3. THE ZIPPERED S K I N  ASSEMBLY 

With r i g h t  and l e f t  skin halves in place and an arm foam in  each, 

p u s h  the  two skin halves together compressing the  arm foam, and engage 

one of the  zippers. Holding the zipper region together as  shown in  Fig- 

ure 44, complete zipping u p  t h a t  s ide  of the dummy. Repeat the  process 

on the  opposite s ide  t o  complete the dummy assembly, 

Figures 45 and 46 show the completed dummy with skin f u l l y  zipper- 

ed in  place. Note the skin simply i n s t a l l s  over the  accelerometer rout- 
ing tubes and the  skin tension both securely holds the tubes in position 

and a s s i s t s  i n  cable s t r a i n  r e l i e f ,  The rou t ing  tubes may e x i t  from 

under e i t h e r  the right or l e f t  skin ha l f ,  thus keeping the cables away 

from the area of impact. 



I .  IMPACT DI RECTION CHANGEOVER 

The HSRI s ide  impact dummy thorax i s  designed for  e i t he r  r igh t  

or  l e f t  s ide  impacts b u t  requires the interchanging of the damper and  

damper bracket assembly with the anti-bottoming pad when switching 

impact d i rect ions .  The configuration shown in the above assembly 

instructions i s  for  l e f t  s ide  impacts only. The following sequence 

i s  a suggested procedure for  changeover of the dummy thorax components 

t o  allow for r ight  s ide  impact t e s t ing .  

1 . )  Remove the expansion bol t ,  HS-110, from the expansion pin 

assembly, HS-107, and  ext ract  the expansion pin assembly t o  disconnect 

the damper assembly, HS-101 , from the damper t o  r i b  c levis ,  HS-105. 

Reference Figures 32 and 33. 

2 . )  Remove the two 1/4-20 bolts attaching the damper bracket, 

HS-163, t o  the thorax assembly, HS-118. See Figure 21. 

3.) Remove the two 1/4-20 bolts  holding the anti-bottoming p a d ,  

HS-166, t o  the thorax  assembly. See Figure 20. 

4.)  Reattach the anti-bottoming pad on the opposite s ide  of the 

thorax, symmetrically opposite t o  i t s  previous or ienta t ion.  Note the 

two 1/4-20 tapped holes in b o t h  thorax s ide  plates are  su i t ab le  for  

attaching e i the r  the damper bracket o r  anti-bottoming pad. 

5.) Loosen the damper n u t ,  HS-176, which holds the damper t o  the 

damper pivot block, HS-164, ro ta te  the damper 180 degrees, and  ret ighten 

the damper n u t .  This i s  t o  reposition the damper accumulator so i t  s t i l l  

i s  above the damper when re ins ta l l ed  on the opposite s ide  of the thorax. 

Reference Figures 5  and 6. 

6 . )  Reinstall the damper and  bracket on the opposite s ide  of the 

thorax where the anti-bottoming pad was original ly  attached. 

7 . )  Remove the ten 6-32 tapered head socket screws o n  each s ide  of 

the thorax fastening the r ibs  to  the r i b  bars. Reference Figures 10, 11, 
and 16. 



8.)  Remove b o t h  r i b  b a r  sub-assembl ies and u n b o l t  t h e  r i b  ba r  b a l -  

l a s t ,  HS-146 ( r i g h t ) ,  and HS-147 ( 1  e f t ) .  Reference F igu res  8 and 9. 

9.) U n b o l t  t h e  damper t o  r i b  c l e v i s ,  HS-105, f rom t h e  l e f t  r i b  

b a r  and s w i t c h  i t  t o  t h e  r i g h t  s i d e  r i b  ba r  so t h e  i n s t a l l a t i o n  i s  

s y m m e t r i c a l l y  o p p o s i t e  t o  t h a t  shown i n  F igu res  12, 16, and 30. 

10. )  The r i b  ba r  b a l l a s t  we igh ts  r e a t t a c h  t o  t h e  r i b  ba rs  e x a c t l y  

as p r e v i o u s l y  i n s t a l l e d  and as seen i n  F i g u r e  9. 

11 .) Reat tach b o t h  r i b  bars  t o  t h e  r i b s  i n  t h e  i d e n t i c a l  p o s i t i o n  

and o r i e n t a t i o n  as p r e v i o u s l y  i n s t a l l e d .  The purpose o f  s teps  7 th rough  

11 i s  t o  t r a n s f e r  t h e  damper - to - r i b  c l e v i s  t o  t h e  o p p o s i t e  s i d e  o f  

t h e  r i  bcage assembly whi 1  e  m a i n t a i n i n g  t h e  o r i g i n a l  c o n f i g u r a t i o n  and 

p o s i t i o n  o f  r i b  ba rs  and r i b  b a r  b a l l a s t  we igh ts  w i t h i n  t h e  r i b c a g e .  

12.) Rea t tach  t h e  damper t o  t h e  damper - to - r i  b  c l e v i s  wh ich i s  now 

on t h e  r i g h t  s i d e  o f  t h e  r i b c a g e  w i t h  t h e  expansion p i n  assembly and 

expansion b o l t  as o u t l i n e d  i n  S e c t i o n  E-5. 

13.)  R e i n s t a l l  t h e  r i b  wrap assembly and s k i n  p e r  Sec t ions  E-3 and 

H ,  and t h e  t h o r a x  i s  now c o n f i g u r e d  f o r  a  r i g h t  s i d e  impact .  

14.) A s i m i l a r  procedure r e v e r s i n g  t h e  damper assembly and a n t i -  

bo t toming  pads back t o  t h e i r  o r i g i n a l  l o c a t i o n s  shou ld  be f o l l o w e d  f o r  

r e v e r t i n g  aga in  t o  t h e  1  e f t  s i d e  impac t  c o n f i g u r a t i o n .  



3 .  BOLT TORQUES 

This section contains tabulations of the torques applied t o  nuts, 
bolts, and screws used in the assembly of the thoracic structure.  The 
numerical values included in the tables are based on the practices of 
HSRI s ta f f  in assembling the dummies prior t o  testing. The magnitudes 
selected are sufficient t o  avoid evidence of looseness during dynamic 
testing a t  a minimum of 20 mph.  I t  i s  necessary t o  check for looseness 
as testing proceeds. 



TABLE 1 .  SOCKET H E A D  BOLT TORQUES 

Li n;sN;j5~n 1 Torque 
Appl i c a t i o n  / ( i n  l b s . )  

1 1 35,36 1 Neck base t o  thorax  1 8o 

I l 9  I Leather  t o  thorax  1 30 
3 1 37 

/ T-1 base  t o  thorax  1 40 
4 

I 38 I T- 1 2 accel  erometer mount t o  
thorax  

7 1 2o 
/ Anti-bottoming pad t o  thorax  1 40 

3 

8 

6 

1 27 / Urethane rib wrap t o  l e a t h e r  1 

T-1 acce le romete r  mount t o  
T-1 base 

39 

10 1 11,39 1 Routing tube  a t tachments  a t  1 0 .5  
T-1 and T-12 

40 

9 

T-12 acce l  erometer cover  t o  
thorax  

40 

4,13,16 
38 

Accelerometer a t tachment  0.6 



TABLE 2 .  TAPERED SOCKET H E A D  BOLT TORQUES 

(REFERENCE DRAWING HS-158) 

Rib t o  l e a t h e r  

Rib b a l l a s t  t o  r i b  

Rib ba r  t o  r i b  

Torque 
Appl i c a t i o n  

L ine  No. on 
HS-158 

Rib t o  c e n t e r  s te rnum bar  

F igu re  Nos. 
i n  r e p o r t  

Rib t o  s ternum b a r  

Lumbar a d a p t e r  cap  t o  lumbar 

T h o r a c i c  assembly t o  lumbar 

Damper p i v o t  t o  t h o r a x  s i d e  
p l a t e  

TABLE 3 .  MACHINE SCREW TORQUES 

(REFERENCE DRAWING HS-159) 

Line  No. on 
HS-159 

7 , 7 a  ,35  

F igure  Nos. Torque 
i n  r e p o r t  

Shou lde r  foam t o  s h o u l d e r  
pl a t e  

14 A 

A p p l i c a t i o n  ( i n  I b s . )  

I 



TABLE 4.  H E X  NUT TORQUES 

(REFERENCE DRAWING HS-160) 

Line No. on 
HS-160 

Ribs t o  l e a t h e r  

Sternum b a l l a s t  t o  rib bar 

I I S houl d e r  foam t o  s houl d e r  
p l a t e  

Figure Nos. 
in r e p o r t  

N A 

TABLE 5. FLAT H E A D  SOCKET BOLT TORQUES 

4 

Appl i c a t i  on 

27 / Urethane r i b  wrap t o  l e a t h e r  

Torque 
( i n  l b s . )  

I NA 

Line No. on 
HS-174 

2 I 8 / R i b  bar  t o  damper c l e v i s  I 4 0 

1 

R i b  acce le romete r  mount t o  
rib bar  

Fi gu r e  Nos. 
i n  r e p o r t  

I 1 R i b b a r b a l l a s t t o r i b b a r  1 15 
I 

1 Torque 
Appl i c a t i o n  ( i n  I b s . )  

I 



TABLE 6. S P E C I A L  ITEMS 

Drawing 
No. 

HS-165 

HS- 176 

F i g u r e  Nos. 
i n  r e p o r t  

5,6,21 

5,6,30 

Appl i c a t i o n  

Damper p i v o t  p i n  

Damper n u t  

Torque 
( i n  I b s . )  

30 

4 0 
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