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PART ONE : OPERATION INSTRUCTIONS 

The Helmet  Impac t  T e s t  System (HITS) i s  des igned  t o  t e s t  t h e  per fo rmance 
o f  i n d u s t r i a l  he lme ts .  I n  o r d e r  t o  o p e r a t e  t h e  d e v i c e ,  you  need a 
mechanism f o r  d r o p p i n g  a  w e i g h t  ( d r o p  t o w e r ) ,  a  t e s t  f l o o r / p l a t f o r m  t o  
wh i ch  t h e  d e v i c e  base w i l l  be b o l t e d ,  and s i g n a l  c o n d i t i o n i n g  and r e -  
c o r d i n g  equipment  f o r  a  minimum o f  s i x  d a t a  channe l s .  



General Description 

The HITS i s  a mechanical system vrilich responds t o  axial impacts in a h u m a n -  
l i k e  motion. Unlike other headforms, t h i s  device provides a plunging mo- 
t ion  of the head along the  spinal ( a x i a l )  d i rec t ion .  The device superior- 
in fe r io r  (S-I)  axis  may be s e t  i n  any d i rec t ion  within ce r t a in  l imi t s  (de- 
scribed l a t e r ) ,  and the impact may be softened by adjustable f r i c t i o n  e le-  
ments. 

The bending response of the head i s  controlled by the neck, which has been 
designed by General Motors Research Laboratories and val idated for  bending 
response against  human vol unteers responses. 

The response of the  device i s  measured with 3 trandsucers which measure 
the A-P, L-R  and S-I accelerat ions a t  the head center of mass, and by a 
neck mu1 t i p l e  transducer which measures the axial (S-I)  and shear (A-P) 
forces a t  a point equivalent t o  the locat ion of the occip i ta l  condyles in 
humans along with the  moment about a n  L - R  axis  passing through the "con- 
dyl es" .  

In order t o  operate the device you will need the following: 

( a )  the actual HITS i t s e l f ;  
( b )  a drop tower or any impact delivery system; 
( c )  a t e s t  platform t o  which the device will be bolted; 
( d )  signal conditioning of s ix  transducer s ignals ;  
( e )  recordi ng/pl ayback equipment. 

The HITS includes the mechanical device, the neck load ce l l  and a t r i -  
axial mount designed t o  f i t  3 Endevco 2264 uniaxial accelerometors. The 
tes t ing  engineer must provide these 3 accelerometers, or a d i f f e ren t  unit  
t o  replace the t r i a x i a l  moun t  and specif ied accelerometers. 

Drop Tower Requirements - 

A 6.5-f t  drop height and a 9-1 b weight a re  the nominal parameters of the 
required drop tower. This provides the  necessary energy to  produce a 
response similar  t o  t h a t  observed in humans.As mare human response data 
becomes avai lable ,  the  need may a r i s e  for  increased height and/or weight. 
However, t e s t s  on the device have indicated t h a t  a 9- f t  height and an 18- 
1 b weight would generate peak forces and accelerat ions which a r e  beyond 
human to1 erance 1 eve1 s . 
The second requirement i s  the provision for  a heavy platform t o  which the 
HITS base would be bolted securely and r ig id ly .  Such platform should pro- 
vide tapped holes (112-13) in 6 x 6-inch square pa t terns ,  so tha t  the lo- 
cation of impact may be accurately control 1 ed. A1 t e rna te ly ,  the drop 
tower i t s e l f  could provide adjustable dropping point so t h a t ,  as  the angle 
of the  S-I d i rec t ion  of the head changes, the location of impact i s  con- 
t ro l  1 ed. 

Instrumentation 

The neck transducer i s  a mu1 ti-channel unit  designed spec i f i ca l ly  to  f i t  
the GM Hybrid I11 neck and head. The 3 bridges for  the shear ( A - P )  



and a x i a l  ( S - I )  f o r c e s  and t h e  moment (L-R) o f  t h e  neck a r e  w i r e d  o u t  
i n t o  t h r e e  5 - p i n  connectors .  The 3 a c c e l e r a t i o n s  (A-P, L-R, S - I )  a t  t h e  
c e n t e r  o f  mass o f  t h e  head a r e  measured w i t h  3  u n i a x i a l  acce le rome te rs  
mounted i n  a  t r i a x i a l  c l u s t e r .  

Norma1 l a b o r a t o r y  p rocedures  f o r  c a l i b r a t i o n  and s i g n a l  c o n d i t i o n i n g  
shou ld  be employed. Because o f  t h e  s h o r t  d u r a t i o n  o f  impact ,  i t  i s  recom- 
mended t h a t  t h e  6 c o n d i t i o n e d  s i g n a l s  be reco rded  then  p layed  back l a t e r  
f o r  a n a l y s i s  and/or  d i g i t i z i n g .  

F i l t e r i n g  t h e  s i g n a l s  may be done e i t h e r  w i t h  ana log  ( e l e c t r o n i c )  f i l t e r s  
o r  w i t h  d i g i t a l  f i l t e r i n g  procedures .  I f  ana log  f i l t e r s  a r e  employed, 
t h e y  shou ld  conform t o  SAE J211 b  g u i d e l i n e s  as f o l l o w s :  

Head a c c e l e r a t i o n s  . . . . . .  Channel Class 1000. 
Neck l o a d s  . . . . . . . . . .  Channel C lass  180. 
Impac to r  f o r c e / a c c e l  e r a t i  on. . Channel Class 60. 

I f  t h e  s i g n a l s  a r e  t o  be d i g i t a l l y  f i l t e r e d ,  t h e n  a  spec t ra1  a n a l y s i s  
shou ld  be per fo rmed on a  t y p i c a l  sample o f  t h e  v a r i o u s  s i g n a l s  t o  d e t e r -  
mine  t h e  f requency  c o n t e n t  and t o  s e l e c t  a  c u t o f f  f requency  f o r  t h e  3 
a c c e l e r a t i o n s  and ano the r  f o r  t h e  neck l o a d s .  The c u t o f f  f r e q u e n c i e s  o f  
t h e  low-pass d i g i t a l  f i l t e r s  a r e  recommended t o  be as f o l l o w s :  

Head a c c e l e r a t i o n s  . . . . .  500 Hz + 5% 
Neck l o a d s  . . . . . . . . .  300 Hz T 5% 
Impactor  f o r c e / a c c e l e r a t i o n  . 100 Hz -i - 5% 

I n s t a l  l a t i o n  

A f t e r  t h e  d e v i c e  has been assembled, t h e  base may be b o l t e d  t o  t h e  f i x e d  
l a b o r a t o r y  p l a t f o r m  u s i n g  f o u r  1/2-13 machine screws, A l l  b o l t s  shou ld  
be t i g h t e n e d  a t  t h i s  t i m e  except  f o r  t h e  2 f r i c t i o n  s e t  screws and t h e  8 
screws c o n t r o l  1  i ng t h e  o r i e n t a t i o n  o f  t h e  d e v i c e .  

The n e x t  s t e p  i s  t o  "dress"  t h e  head w i t h  t h e  he lmet  t o  be t e s t e d  and make 
t h e  necessary ad jus tments  i n  t h e  s t r a p  so t h a t  t h e  s e a t i n g  o f  t h e  helmet  
i s  as normal as p o s s i b l e .  

Make t h e  necessary ad jus tments  i n  t h e  d r o p  tower t o  a l i g n  t h e  v e r t i c a l  
l i n e  o f  t h e  d ropp ing  w e i q h t  w i t h  t h e  d e s i r e d  l o c a t i o n  o f  impac t .  A d j u s t  
t h e  o r i e n t a t i o n  o f  t h e  d e v i c e  (as  d e s c r i b e d  below) u n t i l  t h e  d e s i r e d  d i -  
r e c t i o n  o f  impact  i s  reached.  A f t e r  a l l  a l i gnmen ts  a r e  completed,  ad- 
j u s t  t h e  f r i c t i o n  u s i n g  a  t o r q u e  wrench (as  d e s c r i b e d  be low) .  

Ad jus tment  o f  F r i c t i o n  

Two f r i c t i o n  e lements a r e  i n c o r p o r t a t e d  i n  t h e  d e v i c e  f o r  t h e  purpose o f  
d i s s i p a t i n g  some o f  t h e  energy o f  impact  There a r e  two extreme s e t t i n g s  
wh ich  produce two d i f f e r e n t  a c t i o n s  and r e s u l t  i n  d i f f e r e n t  l o a d s  and ac-  
c e l  e r a t i o n  read ings .  

One extreme s e t t i n g  i s  t o  l oosen  t h e  two s e t  screws comp le te l y ,  t he reby  
e l i m i n a t i n g  t h e  f r i c t i o n  f rom t h e  system. I n  t h i s  case, a l l  o f  t h e  im- 
p a c t  energy i s  s t o r e d  i n  t h e  s p r i n g ,  t h e n  f u l l y  r e s t o r e d  t o  t h e  head re- 
s u l t i n g  i n  a  rebound a c t i o n .  



The o t h e r  extreme s e t t i n g  i s  t o  l o c k  t h e  f r i c t i o n  bars  w i t h  over  40 i n -  
I b t o r q u e  i n t o  each o f  t h e  s e t  screws. When t h i s  i s  done, t h e  s p r i n g s  
a r e  e f f e c t i v e l y  e l i m i n a t e d  f rom t h e  system which i s  t hen  reduced t o  t h e  
head and neck subsystem. The impact  i n  t h i s  case i s  "hard"  r e s u l t i n g  i n  
h i g h e r  peaks i n  t h e  S - I  a c c e l e r a t i o n  and l o a d .  

The maximum d i s s i p a t i o n  o f  energy occurs  when t h e  headjneck i s  a l l owed  t o  
p lunge b u t  n o t  rebound.  his i s  most s i m i l a r  t o  human response where t h e  
s p i n e  i s  a x i a l l y  d i s p l a c e d  and does n o t  rebound a f t e r  impact .  

The re fo re ,  i t  i s  recommended t h a t  t h e  f r i c t i o n  be s e t  t o  p r o v i d e  max- 
imum d i s s i p a t i o n  o f  energy. T h i s  corresponds t o  a  s e t  screw t o r q u e  o f  
30 - + 5 i n - l b .  T h i s  t o r q u e  must be r e s e t  a f t e r  every  t e s t .  

Adjustment  o f  O r i e n t a t i o n  

The o r i e n t a t i o n  o f  t h e  head S - I  a x i s  w i t h  r e s p e c t  t o  t h e  v e r t i c a l  may be 
a d j u s t e d  t o  a l l o w  t h e  drop we igh t  t o  impact  t h e  head v i r t u a l l y  a t  any de- 
s i r e d  l o c a t i o n  above t h e  head b a s i c  p lane .  

The head/neck/ throax sub-assembly may be p i t c h e d ,  i .e., r o t a t e d  about  an 
a x i s  p a r a l l e d  t o  t h e  head L-R d i r e c t i o n ,  and may be r o l l e d ,  i .e. ,  r o t a t e d  
about  an a x i s  p a r a l l e d  t o  t h e  head A-P d i r e c t i o n .  Both  p i t c h i n g  and r o l l -  
i n g  may be done i n  increments  o f  5 degrees (up  t o  a  maximum o f  45 degrees)  
i s  e i t h e r  t h e  p o s i t i v e  o r  n e g a t i v e  d i r e c t i o n s .  T y p i c a l  c o n f i g u r a t i o n s  a r e  
shown i n  t h e  n e x t  pages, where t h e  arm h o l d i n g  t h e  s p h e r i c a l  we igh t  i s  i n -  
c luded o n l y  f o r  i l l u s t r a t i o n .  Note t h a t  p i t c h i n g  and r o l l i n g  may be com- 
b ined  t o  cover  t h e  4 "quad ran ts "o f  t h e  helmet formed by A-P and L-R c i r -  
c u m f e r e n t i a l  1  i nes . 
The p i t c h  i s  c o n t r o l l e d  by 2 p a i r s  o f  screws mounted on t h e  two u p r i g h t s  
o f  t h e  base, w h i l e  t h e  r o l l  i s  c o n t r o l l e d  by t h e  o t h e r  2 p a i r s ,  mounted on 
t h e  2 s ides  o f  t h e  c r a d l e .  Adjustments o f  t h e  o r i e n t a t i o n  i s  done by r e -  
moving t h e  bot tom screw i n  each p a i r  (and t h e  opposing one) w h i l e  only-  
l oosen ing  t h e  t o p  screw i n  t h e  p a i r  (and t h e  opposing one) .  The t o p  screw 
serves as a  h inge  when t h e  bot tom screw i s  removed. 

Each of t h e  p l a t e s  h o l d i n g  t h e  4 p a i r s  o f  screws c o n t a i n  5 c l ea rance  
ho les  t h a t  a r e  25 degrees a p a r t .  Under each p l a t e  a r e  5 tapped ho les  t h a t  
a r e  20 degrees a p a r t ,  so t h a t  any t i m e  o n l y  two ho les  a r e  a1 igned a t  one 
t i m e  and p r e c i s e l y  an a n g l e  t h a t  i s  a  mu1 t i p l e  o f  5 degrees i s  found.  

When t h e  h o l e  marked ( 0 )  i s  a l i g n e d  w i t h  a  th readed ho le ,  t h e  ang le  i s  ex- 
a c t l y  0 degrees.  To r o t a t e  t h e  dev ice ,  f i r s t  remove t h e  bot tom screws o f  
opposing p a i r s  and o n l y  l oosen  t h e  t o p  screws. Next r o t a t e  t h e  dev i ce  
about  t h e  two t o p  screws (now a c t i n g  1 i  ke a  h inge )  u n t i l  a  th readed h o l e  
appears beh ind t h e  h o l e  marked ( 5 ) ,  i n d i c a t i n g  an r o t a t i o n  o f  5 degrees. 
Ro ta te  t h e  d e v i c e  f u r t h e r  u n t i l  a  threaded h o l e  appears behind t h e  h o l e  
marked (10 )  i n d i c a t i n g  t h a t  t h e  dev i ce  has been r o t a t e d  10 degrees. Fur-  
t h e r  r o t a t i o n  w i l l  b r i n g  a  th readed h o l e  beh ind t h e  o t h e r  h o l e  marked 10.  
T h i s  jump between t h e  two o u t s i d e  ho les  w i l l  occur  every  a d d i t i o n a l  20 de- 
grees r o t a t i o n .  Cont inue t h i s  r o t a t i o n  and f o l l o w  t h e  appearances o f  
threaded ho les  u n t i l  t h e  d e s i r e d  a n g l e  i s  reached.  I n s e r t  t h e  b o l t s  and 
t i g h t e n .  



Maintenance 

The d e v i c e  shou ld  be l u b r i c a t e d  a t  t h e  v a r i o u s  h inges t o  e l i m i n a t e  f r i c -  
t i o n  and t o  r e t a r d  r u s t .  However, t h e  s t a i n l e s s  s t e e l  f r i c t i o n  bars  
shou ld  be o i l - f r e e .  The base shou ld  a l s o  be coated f r e q u e n t l y  w i t h  r u s t -  
r e t a r d i n g . o i 1  s i n c e  i t s  made o u t  o f  c o l d  r o l l e d  s t e e l .  

Every 20 o r  25 t e s t s ,  a1 1  t h e  b o l t s  shou ld  be checked and r e t i g h t e n e d  i f  
necessary.  For i n a c c e s s i b l e  b o l t s ,  i t  may be necessary t o  d i s m a n t l e  p o r -  
t i o n s  o f  t h e  d e v i c e  t o  check these  b o l t s  and t i g h t e n  them. 

F i n a l l y ,  a  word about  t h e  des ign  l i m i t s  o f  t h e  dev i ce .  A l though des ign-  
ed t o  t a k e  l oads  o f  2500 1  bs impact ,  a  l o n g e r  l i f e  o f  t h e  components i s  
ob ta ined  by l i m i t i n g  t h e  l oads  t o  1000-1 500 1 bs. 



PART TWO: ASSEMBLY I N S T R U C T I O N S  

The Helmet Impact Tes t  System (HITS) cons i s t s  of  t h r ee  major sub- 
assemblies : t h e  headlneck including t ransducers  f o r  6 data lchan-  
n e l s ,  t h e  thorax which provides ax i a l  plunging motion f o r  t h e  head, 
and t he  mounting base which allows control  o f  loca t ion  and d i rec -  
t i o n  o f  impact. 

The assembly i n s t r u c t i o n s  given in  t h e  next pages should genera l ly  
be followed i n  t h e  given order .  Once assembled, r e f e r  t o  Par t  
One o f  t h i s  manual f o r  opera t ion .  



I n s t a l l  3 Endevco u n i a x i a l  a c c e l e r o m e t e r s  [model 22641 on t r i a x  
[HITS-01 1 1  u s i n g  #0-80 sc rews .  

No te  a t  t h i s  t i m e  t h e  SIN o f  each a c c e l e r o m e t e r  and whe the r  
i t  i s  mounted i n  t h e  p o s t e r i o r - a n t e r i o r  ( P - A ) ,  l e f t - r i g h t  ( L -R )  
o r  i n f e r i o r - s u p e r i o r  ( I - S )  d i r e c t i o n .  

Check p o l a r i t y  o f  each a c c e l e r o m e t e r .  P o s i t i v e  d i r e c t i o n  i s  de- 
f i n e d  as P-to-A, R - t o - L  and  I - t o - S .  I f  necessa ry ,  r e w i r e  t h e  5-  
p i n  c o n n e c t o r s  o r  use  a  n e g a t i v e  c a l i b r a t i o n  f a c t o r .  



Use 4 sc rews  [HITS-002-701 and  washers a t t a c h  t h e  t r i a x i a ~  a c ~ e l -  
e r o m e t e r  package i n s i d e  t h e  dummy head. 

P l a c e  t h e  mount w i t h  t h e  s u r f a c e  s tamped ( B )  t o w a r d  t h e  back o f  
t h e  head. 

Use s h o r t  a l l e n  wrench t o  t i g h t e n  t h e  4 sc rews .  To access t h e  2 
f r o n t  sc rews ,  i t  may be n e c e s s a r y  t o  i n s e r t  t h e  who le  hand i n s i d e  
t h e  dummy head. 



Through t h e  two holes  a t  t h e  head base, pass the  two 7-pin mini- 
connectors and cab les  from the  i n s ide  toward t h e  ou t s i de .  

Connect t he  L and R mini-connectors t o  t he  neck load c e l l  [GSE 
T-11449-C ] a t  the  appropr ia te  l oca t i ons  stamped L and R. 

Place t h e  load c e l l  aga in s t  bottom of  head, then a t t a c h  with 3 
s t a i n1  e s s  screws [HITS-002-9 1. 



The GSE l o a d  c e l l  i s  a  3-channel t r a n s d u c e r  t o  measure t h e  shea r  
f o r c e  (FX) i n  t h e  P-A d i r e c t i o n  t h e  a x i a l  f o r c e  (FY)  i n  t h e  I - S  
d i r e c t i o n ,  and t h e  neck moment (HZ) about  an a x i s  i n  t h e  R-L 
d i r e c t i o n .  

Because o f  t h e  des ign  o f  t h e  t r a n s d u c e r ,  w i r e s  f rom t h e  3  b r i d g e s  
a r e  b r o u g h t  o u t  i n  two bunches. To s i m p l i f y  t h e  s i g n a l  cond i -  
t i o n i n g ,  t h e  two bunches a r e  j o i n e d  i n t o  a  s i n g l e  1 4 - p i n  connec to r ,  
f rom wh i ch  3  c a b l e s  emerge. 

The ends o f  t h e  FX, FY, and MZ cab les  a r e  t e r m i n a t e d  w i t h  5 - p i n  
connec to rs .  The shun t  c a l i b r a t i o n  r e s i s t o r s  ( p r o v i d e d  by GSE) 
a r e  w i r e d  i n s i d e  t h e  connec to rs  and p a i r  o f  l e a d s  a r e  l e f t  
exposed f o r  s h o r t i n g  d u r i n g  c a l i b r a t i o n .  



Using  d r a f t i n g  tape,  a r r a n g e  cab les  i n s i d e  t h e  head and tape  t h e  3 
acce le rome te r  cab les  i n t o  one bunch and t h e  two l o a d  c e l l  cab les  
i n t o  a n o t h e r  bunch. P lace  t h e  2 bunched cab les  i n t o  t h e  two s l o t s  
i n  t he  back o f  t h e  head. 

A t t a c h  head cap t o  t h e  head u s i n g  4 screws p r o v i d e d  w i t h  t h e  head. 



A t t a c h  t h e  neck moun t i ng  base [HITS-] 111 t o  t h e  bo t tom o f  t h e  neck.  
Use 4 screws [HITS-002-701. 

The bo t tom s i d e  o f  t h e  neck i s  t h e  f a c e  w i  t h  4 ho les  i n  non-sym- 
m e t i c  p a t t e r n ,  w h i l e  t h e  t o p  s i d e  i s  t h e  f a c e  w i t h  4 h o l e s  i n  a  
symmetr ic  p a t t e r n .  



A t t a c h  t h e  neck a d a p t o r  t o  t h e  t o p  o f  t h e  neck as shown. Use 4 
f l a t  head screws [HITS-002-201. 

The d i r e c t i o n  i n  wh ich  t h e  head w i l l  f ace  i s  de te rm ined  b y  t h e  
d i r e c t i o n  o f  t h e  bush ing  i n  t h e  neck adap to r .  The l a t e r a l  d i r e c -  
t i o n  (L -R)  o f  t h e  head i s  a lways a l o n g  t h e  a x i s  o f  t h e  neck adap- 
t o r  bush ing .  



T h i s  m a j o r  sub-assembly  may be r e f e r r e d  t o  as t h e  t h o r a x ,  s i n c e  
i t  a l l o w s  t h e  a x i a l  p l u n g i n g  o f  t h e  head/neck. 

The t h o r a x  may be assembled i n  s m a l l e r  sub-assembl ies  w h i c h  a r e  
t h e n  p u t  t o g e t h e r .  The o r d e r  o f  t h e  p rocedu res  o u t 1  i n e d  h e r e  may 
be s l i g h t l y  m o d i f i e d ;  however,  i t  i s  recommended t o  p roceed  i n  
t h e  o r d e r  g i v e n  he re .  



I n s t a l l  4 guide rod assemblies [HITS-1531 a t  t he  corners  o f  t he  
thorax lower p l a t e  [HITS-1611 using 16 screws [HITS-002-131. 

I n s t a l l  6 sp r ing  i n s e r t s  [HITS-0041 on t h e  p l a t e .  Use 6 screws 
[HITS-002-1 51. 

Do not i n s t a l l  f r i c t i o n  blocks a t  t h i s  po in t .  



Using 1 shoulder b o l t  [HITS-002-311 and 2 brass  spacers  [HITS- 
0031, a t t a c h  t he  pivot ing arm [HITS-1211 t o  t he  s l i d i n g  platform 
[HITS-1511. The s l o t  should be on t h e  f a r  s i d e  of t he  platform 
a s  shown. 

Note t h a t  t h i s  i s  t he  l a s t  time t h i s  shoulder b o l t  wi l l  be acces-  
s i  b le .  Therefore ,  use some a n t i - s l  i p  thread compound (e .g .  Lock- 
t i t e )  then t i gh t en  t he  screw, bu t ,  not a s  t o  s t o p  t h e  pivot ing 
of  t he  arm. 

Next, i n s t a l l  2 l i n e a r  motion ba l l  bushings using 8 screws [HITS- 
002-7 ]. Check t he  a1 ignment of t h e  two bushings a g a i n s t  t h e  two 
guide rods i n s t a l l e d  i n  s t e p  9 .  Adjust  a s  necessary then t i g h t e n .  

Repeat t he  above procedure f o r  t he  second s l i d i n g  platform sub- 
assembly. 



Using  1 shou lde r  b o l t  [HITS-002-301 and 2 b rass  spacers [HITS-0031, 
a t t a c h  t h e  f r i c t i o n  .bar [HITS-1421 t o  t h e  f r i c t i o n  ba r  p i v o t  [HITS- 
1411. 

A t t a c h  t h e  f r i c t i o n  b a r  p i v o t  t o  t h e  back o f  t h e  s l i d i n g  p l a t f o r m  
u s i n g  5 screws [HITS-002-6 1. 

Repeat t h e  above p r o c e d u r e - f o r  t h e  second f r i c t i o n  ba r  and h inge .  



The f r i c t i o n  b l o c k  assembly [HITS-1431 c o n s i s t s  o f  s e v e r a l  e lements 
wh i ch  a r e  shown above. These a r e  ( f r o m  l o w e r  r i g h t  t o  upper  l e f t  
c o r n e r s )  : 

* a l o w e r  hous ing  wh i ch  mounts d i r e c t l y  a g a i n s t  t h e  t h o r a x  l o w e r  
p l a t e  and houses t h e  l o w e r  shoe; 

* a l o w e r  b rass  f r i c t i o n  shoe [HITS-1441, 

* t h e  f r i c t i o n  b a r  i t s e l f  [HITS-1421 wh i ch  shou ld  by  now be a t t a c h -  
ed t o  t h e  s l i d i n g  p l a t f o r m  assembly, 

* an upper  b rass  f r i c t i o n  shoe [HITS-1441, 

* a t h i c k  s t e e l  d i s k  t o  d i s t r i b u t e  screw l o a d ,  

* an upper  hous ing  f o r  t h e  t o p  shoe and p r e s s u r e  d i s k .  



Do n o t  i n s t a l l  s p r i n g s  and c r a d l e s  (shown h e r e )  a t  t h i s  t i m e .  

P l a c e  1 l o w e r  h o u s i n g  and 1 b r a s s  shoe o v e r  t h e  t h o r a x  p l a t e  a t  
t h e  a p p r o p r i a t e  l o c a t i o n .  H o l d  t h i s  hous i ng  w i t h  a  c o u p l e  o f  
t empo ra r y  p i n s  o r  sma l l ,  sc rews .  

I n s e r t  t h e  p l a t f o r m  assembly  i n t o  t h e  two g u i d e  r o d s  as shown. 
No te  i n  t h e  above p i c t u r e  t h e  c o r r e c t  p lacement  o f  t h e  c u t o u t  i n  
t h e  p l a t f o r m ,  

S l i d e  p l a t f o r m  u n t i l  t h e  f r i c t i o n  b a r  passes o v e r  t h e  l o w e r  b r a s s  
shoe. Rep lace  t h e  t empo ra r y  p i n s  by t h e  uppe r  b r a s s  shoe, s t e e l  
d i s k  and upper  hous i ng .  Secure  t h e  who le  assembly  w i t h  4  l o n g  
screws [HITS-002-5 1. Lock  t h e  s l i d i n g  m o t i o n  w i t h  t h e  s e t  sc rew 
[HITS-002-401. 

Repeat t h i s  p r o c e d u r e  f o r  t h e  o t h e r  s l i d i n g  p l a t f o r m  and f r i c t i o n  
b l o c k .  



The s l i d i n g  p l a t f o r m  and f r i c t i o n  b l o c k  s h o u l d  now be i n s t a l l e d ,  
even though n o t  shown i n  t h i s  p i c t u r e .  

A t t a c h  3 s p r i n g  i n s e r t s  [HITS-1311 i n  one neck base c r a d l e  [HITS- 
1121, and t h e  r e m a i n i n g  3  i n s e r t s  i n  t h e  second c r a d l e .  Note  t h e  
two tapped h o l e s  i n  s i d e  o f  one o f  t h e  c r a d l e s .  

P lace  1  snubber [HITS-1321 on  each o f  t h e  6 s p r i n g  i n s e r t s  ( a1  - 
r e a d y  a t t a c h e d  t o  t h e  t h o r a x  l o w e r  p l a t e .  Secure w i t h  doub le -  
s i d e d  t a p e  o r  r u b b e r  cement. S l i p  t h e  6 l a r g e  compress ion  s p r i n g s  
o v e r  t h e  6 snubber  and i n s e r t s  u n t i l  t h e y  s i t  on t h e  p l a t e .  

Note  t h e  2  p a i r s  o f  c l e a r a n c e  h o l e s  on one s i d e  o f  t h e  p l a t e ,  and 
s l i p  t h e  c r a d l e  w i t h  2  tapped h o l e s  o v e r  t h e  row o f  s p r i n g s  nea r  
t h e s e  4 ho les ,  w i t h  t h e  2  tapped h o l e s  f a c i n g  t h e  o u t s i d e .  S l i p  
t h e  second c r a d l e  o v e r  t h e  o t h e r  row o f  s p r i n g s .  



Unlock t h e  s e t  screw o f  t h e  f r i c t i o n  b l o c k  and s l i d e  p l a t f o r m  u n t i l  
bush ing  o f  p i v o t i n g  arm i s  l i n e d  up w i t h  t h e  c r a d l e  ho les .  

Using 1  shou lde r  screw [HITS-002-321 and 2 brass  spacers [HITS-0031 
a t t a c h  l o o s e l y  t h e  p i v o t i n g  arm t o  one s i d e  o f  t h e  p a i r  o f  c r a d l e s .  

Repeat t h e  above procedure  f o r  t h e  o t h e r  s i d e  o f  t h e  c r a d l e - p a i r  
and p i v o t i n g  arm. 



Using 4 screws [HITS-002-4 1, a t t a ch  t he  neck sub-assembly (des-  
c r ibed  in  s t e p  7)  t o  t h e  p a i r  of  c rad les  a s  shown. 

Note t h e  co r r ec t  placement of  t he  4 tapped holes on t he  combined 
c r ad l e lba se  face  and t h e  two p a i r s  o f  holes on the  lower p l a t e .  

Tighten t h e  4 screws simultaneously with t he  two shoulder bo l t s  in 
the  c r ad l e .  



The n e x t  sub-assembly i s  used f o r  c o n t r o l  o f  sway o f  t h e  d e v i c e  
d u r i n g  i t s  a x i a l  p l u n g i n g .  

Assemble t h e  uppe r  and l o w e r  sway c o n t r o l  l i n k s  [HITS-1221 and 
[HITS-1241 u s i n g  a s h o r t  s t u d  [HITS-002-511 and two n u t s .  

A t t a c h  2 uppe r  sway c o n t r o l  p i v o t s  [HITS-1231 t o  t h e  upper  l i n k  
u s i n g  1 l o n g  s t u d  [HITS-002-501 and 2 b rass  spacers  w i t h  318- 
i n c h  h o l e s ,  and two n u t s .  

A t t a c h  2 l o w e r  p i v o t s  [HITS-1251 u s i n g  t h e  r e m a i n i n g  s tud ,  spacers 
and n u t s .  



A t t a c h  t h e  two uppe r  p i v o t s  o f  t h e  sway c o n t r o l  assembly  t o  t h e  
c r a d l e  f a c e  u s i n g  4 screws [HITS-002-3 1. 

A t t a c h  t h e  two l o w e r  p i v o t s  t o  t h e  t h o r a x  p l a t e ,  u s i n g  4 screws 
[HITS-002-2 1, as shown in t h e  above p h o t o .  



F i n a l l y ,  p l a c e  t h e  head assembly on t h e  neck assembly by  s l i p p i n g  
t h e  yoke  o f  t h e  neck l o a d  c e l l  o v e r  t h e  bush ing  o f  t h e  neck adap- 
t o r  p l a t e .  

Push t h e  head down a g a i n s t  t h e  two rubbe r  e lements o f  t h e  neck 
a d a p t o r  u n t i l  t h e  3 ho les  o f  t h e  yoke and bush ing  a r e  a1 igned,  t hen  
i n s e r t  t h e  shear p i n  t o  complete t h e  assembly o f  t h e  d e v i c e .  Use 
a  s c r e w d r i v e r  o r  a  r o d  t o  push t h e  shear p i n  i n  p l a c e .  



The mass i ve  moun t i ng  base c o n s i s t s  o f  a welded base assembly  (HITS- 
2201 w i t h  two u p r i g h t s ,  a welded c r a d l e  assembly  [HITS-2101 w i t h  
two s e m i - c i r c u l a r  s i d e s ,  a r o t a t i n g  c y l  i n d e r  [HITS-2021 w i t h  a 
f l a t t e n e d  t op ,  and an  upper  p l a t f o r m  [HITS-2011 . 
To assembly ,  f i r s t  p l a c e  welded c r a d l e  between t h e  two u p r i g h t s  o f  
t h e  base and secu re  w i t h  4 screws [HITS-002-1 2 1  . 
Nex t  i n s e r t  r o t a t i n g  c y l i n d e r  i n t o  c r a d l e  t h e n  secu re  w i t h  4 screws 
[HITS-002-11 I. 
A t t a c h  upper  p l a t f o r m  t o  f l a t  t o p  o f  r o t a t i n g  c y l i n d e r ,  and s e c u r e  
w i t h  4 screws [HITS-002-1 01 .  



When t h e  m o u n t i n g  base i s  p r o p e r l y  b o l t e d  t o  t h e  l a b o r a t o r y  t e s t  
f i x t u r e  u s i n g  4 b o l t s  [HITS-002-1 ] and t h e  d r o p  t o w e r  ( o r  s i m i l a r  
d e v i c e )  i s  a1 i g n e d  w i t h  t h e  d e v i c e ,  t h e  head/neck/ t h o r a x  assembly  
(shown on  t h e  r i g h t )  may be a t t a c h e d  t o  t h e  f i x e d  m o u n t i n g  base 
u s i n g  4 screws (HITS-002-9 1. 

The m o u n t i n g  base w e i g h ' s  a p p r o x i m a t e l y  70  I b s ,  and t h e  HITS an- 
o t h e r  30  l b s  f o r  a t o t a l  o f  a b o u t  100  Ibs, I t  i s  recommended t h a t  
t h e  t w o s u b - a s s e m b l  i es be moved s e p a r a t e l y ,  when n e c e s s a r y .  


