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1 .0  PURPOSE 

The purpose o f  t h i s  S p e c i a l  Study i s  t o  g a t h e r  d a t a  on t h e  per formance 
o f  t h e  s t e e r i n g  system components l o c a t e d  w i t h i n  t h e  passenger compartment 
when t h e  v e h i c l e  i s  i n v o l v e d  i n  a  c o l l i s i o n .  

2.0 STEERING SYSTEFI DEFIrliED 

The s t e e r i n g  system i s  d e f i n e d  as t h e  p o r t i o n  o f  t h e  s t e e r i n g  assembly 
t h a t  i s  l o c a t e d  w i t h i n  t h e  passenger compartment, c o n s i s t i n g  o f  t h e  f o l  low-  
i ng components/subsys tems. 

1. The column, e x t e n d i n g  f r o m  t h e  t o e  pan t o  i t s  t e r m i n a t i o n  
i n  t h e  s t e e r i n g  wheel hub. 

2, A s s o c i a t e d  mount ing  b r a c k e t s ,  hardware, and f o u n d a t i o n .  
3. A s s o c i a t e d  energy-absorb i  ng dev i ces .  
4. The s t e e r i n g  wheel .  

3.0 0RGANIZATION.OF THE DATA FORM 

F o r  purposes o f  t h i s  d a t a  c o l  l e c t i o n ,  t h e  passenger compartment s t e e r i n g  
system has been c l a s s i f i e d  i n t o  f o u r  ma jo r  subsystems: ( 1 )  Wheel; ( 2 )  Column; 
( 3 )  Column Mount ing ;  ( 4 )  Foundat ion .  

The \/heel ( 1 )  c o n s i s t s  o n l y  o f  t h e  r i m ,  spokes, and hub. The Column ( 2 )  
c o n s i s t s  o f  t h e  s t e e r i n g  column, hous ing  j a c k e t ,  energy-absorb ing dev i ce ,  and 
t h e  t o e  p l a t e  ( i f  any ) .  The column extends f r o m  t h e  t o e  pan a t  
t h e  f i r e w a l l  t o  t h e  s h a f t  end where t h e  wheel hub a t t a c h e s .  The ~ o u n t i n g  ( 3 )  
c o n s i s t s  o f  t h e  b r a c k e t s ,  shear  module, clamps, e t c . ,  used t o  a t t a c h  t h e  
column t o  t h e  f o u n d a t i o n  o r  v e h i c l e .  The mount ing  b r a c k e t s  a r e  a t t a c h e d  t o  
t h e  column. The Founda t ion  ( 4 )  c o n s i s t s  o f  t hose  s u r f a c e s  o r  dev i ces  t o  wh ich  
t h e  column mount ing  dev i ces  a r e  f a s t e n e d  so as t o  secure  t h e  column i n  t h e  
v e h i c l e .  These s u r f a c e s  a r e  t y p i c a l l y  t h e  i n s t r u n l e n t  p a n e l ,  t o e  pan, o r  o t h e r  
v e h i c l e  s u b s t r u c t u r e .  

The d a t a  f o r m  i s  o r g a n i z e d  t o  a l l o w  i d e n t i f i c a t i o n  and d e s c r i p t i o n  of 
t hese  subsys tems (Wheel , Col umn, Mount ing ,  Founda t ion )  and t o  permi t r e c o r d i n g  
o f  observed damage t o  each subsystem. 

Tabu1 a r  d a t a  accompanying each of t h e  d e s c r i p t i v e  v a r i a b l e s  p e r m i t  ready  
i d e n t i f i c a t i o n  and c o d i n g  o f  t h e  d e v i c e  t ype .  However, t o  f u r t h e r  f a c i l  i t a t e  
c o r r e c t  d e s c r i p t i o n  o f  t h e  i tem, compi 1  ed r e f e r e n c e  d a t a  have been p r o v i d e d  
under  s e p a r a t e  cove r .  T h i s  r e f e r e n c e  document i s  d e s c r i b e d  i n  t h e  f o l l o w i n g  
s e c t i o n .  



4.0 R E F E R E N C E  G U I D E  A N D  EXAP.1PLE OF COMPILED R E F E R E N C E  T A B L E  

4.1 Introduction 

The Reference Guide has been developed to  he19 the inves t iga to r  accurate ly  
describe and measure the  passenger compartment s teer ing sys tem. The Guide 
has two par t s .  Par t  I ,  containing Reference Table 1 ,  summarizes the com- 
ponents of the passenger compartment s t ee r ing  system f o r  most vehicles of 
i n t e r e s t .  I t  i s  organized by iqake, Model, and Model Year. Par t  11, contain- 
ing Reference Tables 2-7, provides data about each component of t h i s  s t e e r -  
ing system. Reference Table 1  i s  a  summary of Tables 2-7 f o r  spec i f i c  
vehicles.  

4 .2  Use of Reference Tables 

The reference tables  a r e  organized fo r  use in two ways. The f i r s t  t ab le  
gives the per t inen t  data i n  summary f o r  the  common makes and models. Proper 
use requires t h a t  the inves t iga to r  iden t i fy  the  make, model , and optional 
equipnent f o r  a  c e r t a i n  vehicle,  locate  t h a t  vehicle in Reference Table 1 ,  and 
then t r an s f e r  the appropriate data values to  the data form while verifying t h a t  
the vehicle i s  so equipped. 

The second s e t  of tables  gives the  code values f o r  each spec i f i c  element 
of the data form, so t h a t  uncommon s tee r ing  systems not contained in  the sum- 
mary t ab les  may be described. These t ab les  a lso  describe how to  make and 
record ce r t a i  n measurements. 

Use of the  summary tables  i s  s trongly encouraged, because many of the 
fea tu res  of a  s t ee r ing  system a r e  not readi ly  i den t i f i ab l e  by examining a  
vehicle.  

Yhen a  data value i s  not l i s t e d  i n  Reference Table 1 ,  or  i s  otherrlise 
indicated as not ava i l ab le ,  the invest igator  must examine the vehicle t o  cor- - 
r e c t l y  iden t i fy  o r  describe the component, 



4.3 Reference Tables 

The reference tables  a r e  reproduced here f o r  the convenience of the in-  
ves t igator .  They a r e  a lso  l i s t e d  where applicable in the variable section.  

RT-1 Compiled Steering Components by flake, Model, Model Year 

RT-2 Wheel Code 
RT-3 Wheel Prof i 1 e 
RT-4 !4hee1 €A Type Code 
RT-5 Column EA Device Type 
RT-6 Column Mounting Method 
RT-7 A C  Dimension Reference Points 





Ref, Table 2--Wheel Code 

I spoke 2 sgokes 3 sgckes 4 spok2s  

97 = 
Other (GPI R ; r a +  

- Draw t n  the spoke arrangement on data form. 

99 - Unknown spokes and arrangement 

Ref.  Tab1 e 3--Wheel Proii Te 

1. Deep dish ( 2  3 " )  
2 .  Shallow dish ( <  3")  
3 .  Flat 
4. Other profile* 
5 .  ~ndetermi ned -- no reference d a t a  
9 .  Unknown prof i le  

*Note on  data f o n .  



Ref. Table a--Wheel EA Type Code 
01 Non EA Tyge* 
02 EA Type--Unspeci fi ed 
21 Dodge Omni 
31 Plymouth Horizon 
95 Undetermined--no reference data 
99 Unknown if EA Wheel 

*While most wheels are designed to absorb some energy (but are not called EA 
wheels), certain wheels are specifically Ed and re9lace the column EA 
capabil ity. 



Ref, Table 5-.-Column EA Device Type 

STEERING COLUMN 
ENE3GY ABSORBING D E V I C E S  * 
01 Non E A  Column 

.. - 02 .. EA Cnl umn Iype.. Unspeci f i ed . . .. 

90 Other EA Column Type--Mote on data forms 

95 Undetermi ned--no reference data 

99 U n k n o w n  i f  EA Column 

*See Variable 1 7  fo r  larger  drawings 



Ref. Table 6--Col umn Nounting Method * 

1 Rigid t o  Instrument Panel and Toe Pan/Lower Firewall 
2 Rigid t o  Instrument Panel, Lower aracket 
3 Rigid t o  lnstrument Panel, No Lower Attachment 
4 Shear Module a t  Instrument Panel , Rigid a t  Toe Pan/Lower Firewall 
5 Shear Module a t  Instrument Panel, Lower Bracket 
6 Shear Module a t  Instrument Panel , No Lower Attachment 
7 Bracket 
8 Other (specify. on data form) 
9 Unknown Method 
0 Undetermi ned--no reference data 

*See Variable 78 for  additional de ta i i s  



Ref, Table 7 -- AC Dimension Reference Points 

1 .  Back 1 ight glass header - Straight  1 ine from wheel h u b  t o  reference point 
( I f  adjustable headrest, measurement i s  with 
headrest down.  ) 

2 .  Back l i gh t  glass header - Curved 1 ine over seat  back from wheel h u b  t o  
reference point (High back sea t s ,  tape measure 
should res t  on  t o p  of seat  back.) 

3. Intermediate reference point - Seenote  inReferenceTable  I  

.............................................................................. 

*Back 1 i g h t  header deta i l  

MEASURE 

PACKAGE 



5.0 NOTE ON THE USE OF CODE 5* O R  95 

All possible e f fo r t  has been made t o  ascertain the correct  entries fo r  the 
Compiled Reference Table. I n  certain instances, values are  not available and 
thus the notation 5 or 95 i s  used to  indicate the unavailabil i ty.  

Instances of unavail abil i  ty of the reference data include 1 imi ted production 
mode1 vehicles,  new models, foreign makes, older model vehicles, e tc .  The 
Compiled Reference Table will be up-dated periodically t o  r e f l e c t  new model 
en t r i es  and additional data acquisi t ions.  

When such a value (5  or  95) i s  noted, the investigator should make every 
e f fo r t  to ascertain the correct  value for  the variable (as  defined in the i n -  
dividual reference t ab les )  by inspection of the vehicle. This value, obtained 
by inspection, should be placed on the data form in place of the value 5 or 95. 
Only when, by inspection, the correct value cannot be ascertained should the 
code values 5 or 95 be placed on the data form. 

6 . 0  CASE SELECTION 

The basic case selection c r i t e r i a  are the same fo r  t h i s  study as for  the 
NASS Vehicle Selection. 

General : This special study i s  t o  be completed whenever t h i s  vehicle has 
met the i n i t i a l  NASS Sam l e  se lect ion,  was a towaway, and the i n i t i a l  crash 
event i n m a - n h  side coll i s ion.  EXCLUDE i n i a l  rear impacts ( C D C  
clock directions -and - exclude a1 1 rol lovers. 

Any variation or additional c r i t e r i a  that  a f fec t  individual P S U ' s  or the 
above-descri bed general case selection will be provided by NHTSA. 

Specific:  CHECK with your Zone Center for  additional case selection 
c r i t e r i a .  

*In certain instances 5 i s  a valid code and hence a subst i tu te  value has been 
l i s t ed .  



7.0 ADDITIONAL DOCUMENTATION -- PHOTOGRAPHIC 

The data form i s  designed t o  be a response-only data form with no 
additional drawing or  sketching required. 

However, t o  f a c i l i t a t e  a complete understanding of the damage pattern,  take 
a t  1 east  two photographs of the steering col umn, wheel, energy-absorbi ng ( E A )  
device, e t c . ,  to best depict the location and magnitude of the damage. Photo- 
graph the mounting and foundation also. After-market steering wheels should 
be photographed. 

8.0 SUPPLEMENTAL INFORMATION 

Additional notes, supplemental drawings, e tc .  , are extremely valuable 
i n  understanding unusual s i tuat ions .  Such notation should be placed on  the 
data form or  supplemental paper as necessary. Extra pictures,  brief des- 
cr ip t ions ,  e tc .  , are encouraged and should .be included in the Special Studies 
documentation. 

9.0 DATA RECORDING 

The data form i s  designed for  ease of data recording by the f i e ld  i n -  
vestigator. Only a check mark or investigator-suppl ied numeric value i s  
needed. Provision i s  made in the lower r ight  hand corner of each variable (o r  
group of related variables)  for  subsequent coding by a data edi tor .  See example 
below. 

- .  

kC Dimension Axial Movement Calculation 

24 .  AC. Original  Dimension 

Results 
of 
Investigation 

iackes -- Co3e zc tua l  vaiue f-r~m 
Table 02 Campiled Steer ins  Components. - (995) vndetemined--no :if ereice 

data -- Code "cot  applicable" 
f o r  N e s t i s n  25. Comglete 
Question 27. - (998 ) Not applicable--reference 
data  ava i l ab le  -- Code "not 
appl icablen fo r  Questions 
25 and 2 i .  

(999) Tsk..own, not measurable -- 
b - Code "unknown" f o r  Guesticns 

25  and 27. --- ,, ,( ,, + Coded Dzta Valuc 

To increase understanding of the coding, the element (code) values have been 
separated from the element (code) structure IN THIS DOCUMENT ONLY.  



10.0 VARIABLE CODING AND DESCRIPTION 

Each variable's coding structure is displayed on the following pages, 
accompanied by explanatory notes. The field data form is included in 
Section 1 1 .  



S t e e r i n g  Col umn 
V a r i a b l e  1 - 5  

VARIABLE CODING AND DESCRIPTION 

VARIABLE GROUP : Form I d e n t i  f i  c a t i o n  

VARIABLE NAME: 1-5. Form Header and Case I d e n t i f i c a t i o n  

FORMAT: I 1  columns, numeric, beg inn ing column I* 

ELEMENT VALUES: 1. Pr imary  Sampling U n i t  Number 

2. Case Number 

3. Spec ia l  Study Number 

4. Record Number 

5. Veh ic le  Number 

SOURCE: Veh ic le  Forms 

REMARKS: T h i s  i n f o r m a t i o n  i s  ob ta ined  f rom t h e  VEHICLE FORM. 

*See data  fo rm f o r  l a y o u t .  



S t e e r i n g  Col umn 
V a r i a b l e  6 

VARIABLE GROUP: S tee r ing  System Opt iona l  Equipment 

VARIABLE NAME: 6 ,  Speed Cont ro l  

FORMAT: 1  column, numeric, beg inn ing column 12 

ELEMENT VALUES: 1  Equipped 

2 Not Equipped 

9 Unknown 

SOURCE: I n s p e c t i o n  o n l y  

REMARKS: A f a c t o r y - i n s t a l l e d  ( O r i g i n a l  Equipment Manufacturer )  speed c o n t r o l  

may a f f e c t  t h e  s t e e r i n g  column EA dev ice type and/or dimension. 

Th is  v a r i a b l e  i s  r e s t r i c t e d  t o  o n l y  OEM speed c o n t r o l s .  A f ter -market  

devices a r e  n o t  t o  be inc luded  (even i f  d e a l e r  i n s t a l  l e d ) .  



S t e e r i n g  Col umn 
V a r i a b l e  7 

VARIABLE GROUP: S t e e r i n g  System Op t iona l  Equipment 

VARIABLE NAME: 7. T i 1  t Column Feature  

FORMAT: 1 column, numeric, beg inn ing  column 13 

ELEMENT VALUES: 1 Equipped 

2 Not  Equipped 

9 Unknown 

SOURCE: I n s p e c t i o n  o n l y  

REMARKS: The t i l t  column f e a t u r e  can a f f e c t  t h e  s t e e r i n g  column EA dev i ce  

t ype  and/or  dimensions, o r  a f f e c t  o t h e r  d imensional  p r o p e r t i e s  r e l a t e d  t o  t h e  

s t e e r i n g  system. 



S t e e r i n g  Column 
V a r i a b l e  8 

VARIABLE GROUP: S tee r ing  Sys tem Opt iona l  Equi pmen t 

VARIABLE NAME: 8. Telescoping Column Feature 

FORMAT: 1 column, numeric, beg inn ing column 14 

ELEMENT VALUES: 1 Equipped 

2 Not Equipped 

9 Unknown 

SOURCE: I n s p e c t i o n  o n l y  

REMARKS: The te lescop ing  column f e a t u r e  can a f f e c t  the  s t e e r i n g  column EA 

dev ice type and/or dimensions, o r  a f f e c t  o t h e r  dimensional p r o p e r t i e s  r e l a t e d  

t o  the  s t e e r i n g  system. 



S t e e r i n g  Col umn 
V a r i a b l e  9 

VARIABLE GROUP: S t e e r i n g  Wheel : Device 

VARIABLE NAME: 9,. Wheel C o n f i g u r a t i o n  

FORMAT: 2 columns, numeric, beg inn ing  column 15 

ELEMENT VALUES : -- : Code a c t u a l  va lue  from t h o s e - l i s t e d  i n  t he  Table o f  
.Cornpi 1 ed S t e e r i  ng Componenets* o r  from those shown be1 ow. 

95 Undetermined--no re fe rence  data 

97 Other:  Sketch c o n f i g u r a t i o n  i n  t h e  space p rov ided  
on t h e  reve rse  s i d e  

99 Unknown spokes and arrangement 

SOURCE: I n s p e c t i o n  

Compiled Reference Table* 

Reference Tab1 e  

REMARKS: Code the  number o f  spokes and t h e i r  arrangement. Check the  wheel 

v i s u a l l y  and compare t h e  number and arrangement o f  t h e  spokes w i t h  t h e  va lue  

g i ven  i n  t he  Compiled Reference Table.* I n s e r t  t he  c o r r e c t  value.  

I f  code 95 i s  i n d i c a t e d  i n  t h e  Compiled Reference Table, t h e  wheel should 

be v i s u a l l y  inspected t o  i d e n t i f y  t h e  spokes and arrangement. I f  the  con- 

f i g u r a t i o n  cannot be determined v i s u a l l y ,  then use code 95. I f  the  wheel i s  

an a f t e r - m a r k e t  type, no te  here and on v a r i a b l e  10. Sketch, descr ibe ,  and 

photograph the  a f te r -market  wheel. Code t h e  a f te r -marke t  wheel us ing  the  

a p p r o p r i a t e  code from t h e  re fe rence  Table. 

*Compi l e d  Reference Table issued separa te ly .  

Continued 



Reference Tab1 e -- Wheel Configuration 

1 spoke 2 spokes 3 spokes 4 spokes 

I l s @  2 1 = @  3 1 =  @ L!=. @ 

L/' 
97 = 
Other 

Loraw t n  the spoke arrangement on data  fonn. 

99 - Unknown spokes and arrangement 



Steering Col umn 
Variable 10 

VARIABLE G R O U P :  Steering Wheel : Device 

VARIABLE NAME: 10. Wheel Profi le  

FORMAT: 1 column, numeric, beginning column 17 

ELEMENT VALUES: 1 Deep dish ( >  - 3") 

2 Shallow dish ( <  3")  

3 Flat 

4 Other profi le:  

5 Undetermi ned--no reference d a t a  
9 Unknown profi le  

SOURCE: Inspection 

Compi 1 ed Reference Ta bl e 

Reference Tab1 e - individual 

REMARKS: Code the wheel profi le .  Check the wheel visually and compare the 

prof i le  of the wheel with the value given in the Compiled Reference Tables. 

Insert  the correct value. Wheels t h a t  have a dimension from the plane of the 

wheel rim t o  the surface of the h u b  of three inches or greater are considered 

deep dish. Others are shallow, unless the rim, spokes, and  h u b  essential ly 

l i e  in the same plane( i .e . ,  the spokes are no t  a t  an angle t o  the plane of 

the wheel ) . 
If code 5 i s  indicated in the Compiled Reference Table, visually inspect 

the wheel t o  identify the profi le .  If the profi le  cannot be determined visually, 

then use code 5.  

If the wheel i s  an after-market type, note on the data form (see variable 

9 ) .  



S t e e r i n g  Column 
V a r i a b l e  11 

VARIABLE GROUP: S t e e r i n g  Yheel : Device 

VARIABLE NAME: 11 . Wheel Energy-Absorbi ng (EA) Type Code 

FORMAT: 2 column, numeric, beg inn ing  column 18 

ELEMENT VALUES: 01 Non-EA wheel :; Code " n o t  a p p l i c a b l e "  f o r  Quest ions  12-14 

02 EA wheel , type unspec i f i ed :  

-- Code ac tua l  va lue  (see Reference Table o f  Compiled Steer-  
i n g  Components f o r  code a p p l i c a b l e  t o  t h e  s p e c i f i c  make, 
model, and model y e a r )  - - 

90 Other: 

95 Undetermined--no re fg rence  data :  Code "unknown" f o r  
Quest ions  12 and 13 

99 Unknown i f  EA wheel : ~ o a e  "unknown" f o r  Questions 12-14 

SOURCE: I n s p e c t i  on 

Compi 1 ed Reference Tabl e 

Reference Tabl e - i n d i v i d u a l  

REMARKS: Whi le most wheels are  designed t o  absorb some energy, c e r t a i n  wheels 

a re  s p e c i f i c a l l y  EA and rep lace  t h e  column EA c a p a b i l i t y .  If t h e  wheel i s  an 

energy-absorbing type, t h e  column cannot  be energy absorb ing  (under c u r r e n t  

v e h i c l e  des ign) .  I f  t h i s  v a r i a b l e  i s  coded 02-95, then v a r i a b l e  17 " S t e e r i n g  

Column Energy-Absorbing Device" must be coded 01. 

Code t h e  wheel EA type.  Check t h e  wheel v i s u a l l y  and compare the  wheel 

EA t ype  w i t h  t he  type g i ven  i n  t h e  Compiled Reference Table. I n s e r t  t he  

c o r r e c t  value.  

I f  code 95 i s  i n d i c a t e d  i n  t h e  C o m ~ i l e d  Reference Table, v i s u a l l y  i n s ~ e c t  

t he  wheel energy-absorbing system t o  a t tempt  t o  c o r r e c t l y  i d e n t i f y  t h e  wheel 

EA type. 

A d d i t i o n a l  cod ing  i n s t r u c t i o n s  a re  g iven f o r  subsequent quest ions ,  based 

on t h e  response t o  t h i s  i tem. 



S t e e r i n g  Col umn 
V a r i a b l e  12 

VARIABLE GROUP: S t e e r i n g  Wheel : Damage 

VARIABLE NAME: 12. Wheel O r i g i n a l  Dimension 

FORMAT: 3 columns, numeric, beg inn ing  column 20 

ELEMENT VALUES: --- . ( t e n t h s  o f  inches) :  Code a c t u a l  va lue  f rom Tab le  
o f  Compi 1 ed S t e e r i n g  Components 

998 Not  a p p l i c a b l e  

999 Unknown 

SOURCE: Compiled Reference Tab le  

Reference Tab1 e - i n d i v i d u a l  

REMARKS: I f  t h e  wheel was coded as an EA t ype  on t h e  p r e v i o u s  v a r i a b l e  ( l l ) ,  

r e f e r  t o  t h e  Compiled Reference Tab le  t o  o b t a i n  t h e  c o r r e c t  EA dimension 

va lue  and t o  no te  t h e  r e f e r e n c e  p o i n t s  f o r  measurement. 

I f  t h e  va lue  recorded f o r  v a r i a b l e  11 was 01, code t h i s  v a r i a b l e  998. 

I f  t h e  va lue  recorded f o r  v a r i a b l e  11 was 02, 95, 99, code t h i s  v a r i a b l e  

999. 



S t e e r i n g  Col umn 
V a r i a b l e  13 

VARIABLE GROUP: S tee r ing  Wheel : Damage 

VARIABLE NPSIE: 13. Wheel Compressed Dimension 

FORMAT: 3 columns, numeric, beg inn ing  column 23 

ELEMENT VALUES: --- , ( t e n t h s  o f  i nches ) :  Code ac tua l  measured va lue  

998 Not  a p p l i c a b l e  

999 Unknown 

SOURCE: I n s p e c t i o n  o n l y  

2EMARKS: An example o f  an EA type wheel i s  shown below. The f i g u r e  descr ibes  

the  measurement needed t o  o b t a i n  damage dimension. The o r i g i n a l  dimension i s  

measured i n  t h e  sare manner. 

I f  t h e  va lue  recorded f o r  v a r i a b l e  11 was 01, code t h i s  v a r i a b l e  998. 

I f  t h e  va lue  recorded f o r  v a r i a b l e  11 was 02, 95, 99, code t h i s  v a r i a b l e  

999. 

ENERGY-ABSORBING STEERING WHEEL MEASUREMENT 

Example On1 y : Znargy-Absorbing 
See re fe rence  manual Steering i;neel 
f o r  d i f f e r e n t  
techniques.  



S t e e r i n g  Column 
V a r i a b l e  14 

VARIABLE GROUP : S t e e r i n g  Wheel : Damage 

VARIABLE NAME: 14. Wheel Compression Val ue 

FORVAT: 2 columns, numeric, beg inn ing  column 26 

ELEMENT VALUES: C a l c u l a t e d  Val ue Code 

-- inches:  S u b t r a c t  t h e  Quest-on 13 va lue  f rom t h e  
Q u e s t i o n  12 va lue  and r e c o r d  t h e  d i f f e r e n c e  

00 No Movement, compression, o r  c o l l a p s e  

Observed Value Code (cannot  be measured) : 

80 Apparent movement, va lue  undetermined 

Est imated Movement: 

81 Less than 1 i n c h  
82 Between 1  and 2  inches 
84 Between 2  and 4  inches 
86 Between 4  and 6  inches 
88 Between 6 and 8 inches 
90 Grea te r  than 8  inches 

Other Codes: 

98 Not a p p l i c a b l e  
99 Unknown 

SOURCE: C a l c u l a t i o n  
I n s p e c t i o n  

REMARKS: The va lue  f o r  compression f o r  t h e  wheel EA dev i ce  can be determined 

by s u b t r a c t i n g  t h e  measured dimension from t h e  o r i g i n a l  dimension. T h i s  va lue  

(rounded o f f  t o  whole i nches ) "  i s  t h e  d i s t a n c e  t h e  wheel r i m  moved d u r i n g  

energy d i s s i p a t i o n .  

When v a r i a b l e  11 i s  coded 01, t h e  c o r r e c t  e n t r y  here i s  98. 

When t h e  e n t r y  t o  v a r i a b l e  11 i s  02 o r  95, t hen  t h e  c o r r e c t  response t o  

t h i s  v a r i a b l e  i s  e i t h e r  code 99 (unknown) o r  one o f  t h e  Observed Value Codes. 

*Rules f o r  round ing o f f  va lues :  When t h e  c a l c u l a t e d  va lue  i s  1 "  o r  l e s s  b u t  
g r e a t e r  than ze ro  - t h e  rounded o f f  va lue  should be recorded as 1 " .  
Fo r  f r a c t i o n a l  va lues  g r e a t e r  than I " ,  use t h e  conven t i ona l  round o f f  p roce-  
dure :  i . e . ,  f o r  f r a c t i o n s  o f  - 0 1  t o  .49, round o f f  t o  lower  whole va lue ;  f o r  
f r a c t i o n s  o f  .50 t o  .99, round o f f  t o  h i g h e r  whole value.  

Con t i  nued 



The va lue  f o r  t h e  Wheel Compression cannot  be g r e a t e r  t han  t h e  va lue  f o r  

t h e  o r i g i n a l  EA dimension. Once t h e  r i m  has been, d i s t o r t e d  p a s t  t h e  p lane  o f  

t h e  hub, t h e  EA c a p a b i l i t i e s  o f  t h e  wheel have l a r g e l y  been d i s s i p a t e d  as t h e  

r i g i d  hub becomes exposed t o  t h e  occupant. The maximum va lue  t h a t  t h i s  v a r i -  

a b l e  can a t t a i n  i s  equal  t o  t h e  va lue  o f  t h e  o r i g i n a l  dimension ( v a r i a b l e  12) .  

Observed Value Codes : 

b l h i l e  an o r i g i n a l  dimension may be unknown (and hence a  c a l c u l a t i o n  n o t  

poss ib le ) ,  i t  may s t i l l  be p o s s i b l e  t o  observe and q u a n t i f y  t h e  e x t e n t  o f  t h e  

movement o r  d isp lacement  o f  t h e  device.  The Observed Value Codes a r e  t o  be 

used whenever d i r e c t  measurement i s  i m p r a c t i c a l  o r  imposs ib le  b u t  where t h e  

movement can be observed and e s t i m a t e d - - e i t h e r  by eye o r  th rough t h e  use of 

some o t h e r  means o r  re fe rence .  Fo r  example: Whi le  r e f e r e n c e  i n f o r m a t i o n  i s  

u n a v a i l a b l e ,  t h e  i n v e s t i g a t o r  may be a b l e  t o  see movement (by  comparison t o  

an i d e n t i c a l  model nearby o r  th rough personal  know1 edge o r  p a s t  o b s e r v a t i o n s )  

and thus  e s t i m a t e  t h e  magnitude o f  t h e  movement. 

Code 80 i s  used t o  denote t h a t  movement e x i s t s  b u t  i t  cannot  be 

q u a n t i f i e d  f u r t h e r .  

Codes 81, 82, 84, 86, 88, and 90 desc r i be  va lue  s teps  o f  es t ima ted  move- 

ment. The boundar ies a r e  n o t  exac t ,  as these a r e  indeed es t ima tes .  Best  

judgment shou ld  be used i n  a s s i g n i n g  a  ca tegory .  

Code 00 i s  v a l i d  i n  t h i s  scheme, s i n c e  i t  may be determined t h a t  prob-  

a b l y  no movement occurred--a1 though i t  cannot  be v e r i f i e d  by measurement. 

The use of t h e  Observed Value Codes i s  p r e f e r a b l e  t o  99 "unknown" be- 

cause t h e  codes do convey some i n f o r m a t i o n  on d isplacement.  



S t e e r i n g  Col umn 
V a r i a b l e  15 

VARIABLE GROUP: S t e e r i n g  Wheel : Damage 

VARIABLE NAME: 15. Rim D i s t o r t i o n  

FORMAT: 1  column, numeric, beg inn ing  column 28 

ELEMENT VALUES: 1  No d i s t o r t i o n  

2 M i n o r  bend ing- - less  than 1 i n c h  

. 3 Severe bend ing- -greater  than 1  i n c h  

4 Broken (i. e. , separa ted)  

9 Unknown d i s t o r t i o n  

SOURCE: I n s p e c t i o n  o n l y  

REMARKS: P lace a  f l a t  o b j e c t  such as a  c l i p b o a r d  across t h e  r i m  and l o o k  t o  

see i f  any d i s t o r t i o n  i s  p resen t .  I f  d i s t o r t i o n  i s  p resen t ,  q u a n t i f y  t he  

magnitude. A  p r e c i s e  measurement i s  n o t  needed (and p robab ly  cannot  be 

o b t a i n e d  anyway). Breakage o f  t h e  wheel r i m  means a  complete severance o f  

t h e  r i m  a t  one o r  more p o i n t s .  Separa t ion  o f  t h e  spoke fram,:the r i m  i s  coded 

under v a r i a b l e  16. Spoke D i s t o r t i o n .  A f r a c t u r e ,  c rack ing ,  o r  b reak ing  o f  

t h e  p l a s t i c  o r  wood m a t e r i a l  does n o t  qua1 i f y  un less  t h e r e  i s  complete 

sepa ra t i on .  



-, 
/ 

- 

s t e e r i n g  Column 
V a r i a b l e  16 

VARIABLE GROUP: S t e e r i n g  Wheel : Damage 

VARIABLE NAME: 16. Spoke D i s t o r t i o n  

FORMAT: 1 column, numer ic ,  beg inn ing  column 29 

ELEMENT VALUES: 1 No d i s t o r t i o n  

2 M i n o r  bend ing- - less  than 1 i n c h  

3 Severe bend ing- -greater  than 1 i n c h  

4 Broken ( i  .e . ,  separa ted)  

9 Unknown d i s t o r t i o n  

SOURCE: I n s p e c t i o n  o n l y  

REMARKS: By o b s e r v a t i o n  and comparison, no te  whether t h e  spokes o f  t h e  wheel 

appear t o  be deformed. If d i s t o r t i o n  o r  deformat ion i s  noted,  q u a n t i f y  t h e  
magnitude. Breakage of t h e  spoke means a complete severance o f  t h e  spoke, 

anywhere 'a long i t s  l e n g t h  o r  a t  i t s  a t tachment  w i t h  t h e  wheel hub, r im ,  o r  

both.  A f r a c t u r e ,  c rack ing ,  o r  b reak ing  o f  t h e  p l a s t i c  o r  wood m a t e r i a l  does 

n o t  qua1 i f y  un less  t h e r e  i s  complete sepa ra t i on .  



Steering Col umn 
Variable 17 

VARIABLE GROUP: Steering Column: Device 

VARIABLE NAME: 17. Energy-Absorbi ng Device Type 

FORMAT: 2 columns, numeric, beginning column 30 

ELEMENT VALUES:  00 Non-EA column: Code "not applicable for  Questions 19-21" 

02 EA column type unspecified: 

-- Code actual value. (See Table of Compiled Steering 
Components for  code applicable to  your speci f ic  make, 
model, and  model year.  Also, see those l i s t e d  on 
reverse s i  de. ) 

Other (sketch on reverse s i d e ) :  

95 Undetermined--no reference d a t a  : Code "unknown" for  
Questions 19 and 20. Complete Question 21 .  

99 Unknown i f  EA column: Code "unknown" for  Questions 19-21. 

SOURCE:  Inspection 
Compiled Reference Table 
Reference Tab1 e - individual 

REMARKS: Code the type of zteering column energy-absorbing device. Check the 

column visual ly and compare the col u r n  EA device type with the type given in 

the Compiled Reference Table. Insert  the correct  value. Subtle differences 

exi s t  between some col umns. Check careful ly . 
If code 95 i s  indicated in the Compiled Reference Table, visual ly inspect 

the column energy-absorbing system t o  correct ly identify the column EA device 

type. I t  i s  usual fo r  a manufacturer to place the same column in each vehicle 

of the same makelmodellbody sty1 e.  While variations do ex i s t  (Air Cushion 

Restraints,  e t c . )  t h i s  uniformity can be p u t  t o  advantage in correct ly 

identifying the column. 

Additional coding instruct ions are given fo r  subsequent questions based 

on the response t o  t h i s  item. 

If the vehicle i s  equipped with an energy-absorbing steering column, the 

steering wheel cannot be energy absorbing (under current vehicle design). If 

t h i s  variable i s  coded 02-95, then variable 11 " ( s t ee r ing)  wheel energy- 

absorbing ( E A )  type code" must be coded 01. 
Note: Steering column energy absorbing devices were mandi ta ted  beginning 

January 1 ,  1968 fo r  passenger vehicles. Some manufacturers began instal  1 ing 
these devices on certain models in the model year prior  t o  1968. Application t o  
other vehicle classes has occurred a t  various other times. 

Conti nued 



STEERING COLUMN 
ENERGY-ABSORBING DEVICES 

GM Type* 

MESH 

BALL 1;  COMPRESSED)^* 
(STANDARD 

THUMBNAIL 

BALL 1 1  D (COMPRESSED) 
(TOE PLATE) i 

TOE PLATE 

CAR) 
* T h e s e  may appear  on  v e h i c l e s  o f  other t h a n  GM manufac tu re .  

7~ GM C o n t i n u e d  



GM Continued 

I 

U 

r 

BALL r 
I D (COMPRESSED) 

BALL 1, D (COMPRESSED 
(STANDARD) 

Cont i  nued 



Chrysl er  Type* 

A 

0 0 

COLT, I- D (COMPR 
SAPPORO, 
CHALLENGER 78- 

- - - - -  
c---- ----- ...---- b 

b 
SLOTTED (COMPRESSED 
JACKET 
AND MANDREL 

*These may appear on  vehicles o f  other t h a n  Chrysler manufacture. 

Conti nued  



Ford Type* 

SLOTTED I D (COMPRESSED) I 

I I'E EXTRUDER (EXTRUSION) 

MINI COLUMN 
TRUSION) 

MOD I COLUMN 

*These may appear on vehicles of other than Ford manufacture. 



S t e e r i n g  Col umn 
V a r i a b l e  18 

VARIABLE GROUP: S t e e r i n g  Column: 'Dev ice  

VARIABLE NAME: 18. Mount ing Clethod 

FORMAT: 7 column, numeric,, beg inn ing  column 32 

ELEMENT VALUES: 0  Undetermi ned--no r e f e r e n c e  data 

R i g i d  t o  I ns t rumen t  Panel : 

1 R i g i d  a t  t o e  pan/ lower f i r e w a l l  

2 Lower b r a c k e t  (a t tachment )  

3 No l ower  at tachment 

Shear Module a t  I ns t rumen t  Panel : 

4 R i g i d  a t  t o e  pan/ lower f i r e w a l l  

5 Lower b r a c k e t  (a t tachment )  

6 No l ower  at tachment 

7 B racke t  

8 Other :  

9 Unknown method 

SOURCE: I n s p e c t i o n  

Compi 1  ed Reference Tab1 e  

Reference Table - i n d i v i d u a l  

REMARKS: Each s t e e r i n g  column i s  mounted t o  i t s  foundat ion  by one o f  seve ra l  

methods. Check t h e  mount ing method v i s u a l l y  and compare the  mount ing method 

w i t h  t h e  method g i v e n  i n  t h e  Compiled Reference Table.  I n s e r t  t h e  c o r r e c t  

va lue .  Note: The mount ing method may be obscured by t r i m  o r  o t h e r  com- 

ponents.  Ca re fu l  i n v e s t i g a t i o n  (by  u s i n g  m i r r o r s ,  e t c . ) , shou ld  be u t i l i z e d  

t o  uncover t h e  mount ing method. I t  i s  usual  f o r  a  manufac turer  t o  use t h e  

same mount ing method i n  each v e h i c l e  o f  t h e  same make/model/body s t y l e .  Whi le 

v a r i a t i o n s  do e x i s t  ( A i r  Cushion R e s t r a i n t s ,  e t c . )  t h i s  'make-model u n i f o r m i t y  

can be p u t  t o  advantage i n  c o r r e c t l y  i d e n t i f y i n g  t h e  c o r r e c t  mount ing method. 

I f  code 0 i s  i n d i c a t e d  i n  t h e  Compiled Reference Tab le ,  v i s u a l l y  i n s p e c t  

t h e  mount ing t o  c o r r e c t l y  i d e n t i f y  t h e  mount ing method. I f  v a r i a b l e  17 was 

coded 01, 95,:or 99, code 9  (unknown) f o r  t h i s  v a r i a b l e .  

Cont inued 



Steering Col umn Mounting Methods. 

Steering columns use ei ther:  (1)  a shear module, lower mounting; ( 2 )  a 
bracket with which t o  secure the column i n  the vehicle; or ( 3 )  a rigid 

connection t o  the instrument panel. Each moun.ting method i s  i l l  ustrated a n d  

discussed. 

1 .  Shear Module Svstem 

The column i s  attached a t  i t s  upper end (steering wheel end) by means of  

a s l i p  joint  mount attached t o  the column and foundation (instrument panel, 

e t c . ) .  The lower end may or may not be secured (mounted or bolted) t o  the toe 

pan/dash area or a lower attachment (bracket).  This lower attachment may be 

in the form of a plate, bracket, or other attachment device. The lower bracket 
attachment i s  n o t  t o  be confused with the BRACKET MOUNT which i s  the sole sup- 

port for the column and described i n  part 2 of th i s  variable description. 

STEERllJG C O L U M N  
ENERGY ABSORBlh(; 



Col umn B racke t *  ,p\ 

* l o t  t o  be con fused  w i t h  a  l o w e r  b r a c k e t  i n  t h e  shear  module s,ystem. 

The b r a c k e t  i s  a t t a c h e d  t o  v a r i o u s  p o r t i o n s  o f  t h e  v e h i c l e  s t r u c t u r e  as 

necessary  t o  accommodate v a r i o u s  v e h i c l e  des igns .  

Photo 5 shows t y p i c a l  b r a c k e t  i n s t a l l a t i o n .  

3. R i g i d  Connect ion 

When t h e  s t e e r i n g  system uses an energy  abso rb i ng  s t e e r i n g  wheel i n s t e a d  

o f  an energy abso rb i ng  column, i t  i s  o n l y  necessary  t o  f as ten  t h e  column t o  

t h e  i n s t r u m e n t  pane l .  T h i s  i s  accompl ished by b o l t i n g  a  b r a c k e t  t o  t h e  pane l .  

There i s  no movement a l l o w e d  i n  t h i s  t y p e  o f  mount. 



Photos 1  and 2 show t y p i c a l  shear module at tachments.  

Photos 3 and 4 show t y p i c a l  l ower  at tachments methods. 

Upon a x i a l  l o a d i n g  o f  t h e  s t e e r i n g  w h e e l l s t e e r i n g  column, t h e  shezr  module 

a l l o w s  t h e  column t o  compress s i n c e  t h e  shear module i s  a  s l i p  j o i n t .  The 

l ower  at tachment o f f e r s  r e s i s t a n c e  t o  t h e  l ower  column movement and t h e  energy- 

absorb ing  dev i ce  co1 lapses.  

2. Bracket  Mount System 

The column i s  h e l d  i n  two p laces  by a  b racke t  (column suppor t )  which i s  

a t t ached  t o  t h e  v e h i c l e .  The b r a c k e t  c o n s i s t s  o f  a l ower  e x t r u d e r  and an 

upper shear module. I n  t h i s  system, t h e  shear modul does n o t  separate,  b u t  

serves as a  gu ide  f o r  t h e  column when i t  compresses. 



Photo 1 .  Two-Uni t Shear  Module ( G M )  



Photo 2 .  Three-Uni t Shear Module (Chrysler) 

37 



Photo 3. Lower Attachment--Bol ted to Firewall 

38 



Photo 4 .  Lower A t t achmen t - -S t r ap  a n d  P l a t e  

39 



Instrument P a n e l  h 

Rigid Mounting to the Instrument Panel. An alternate method includes 
the use o f  a lower bracket (not illustrated), 



Photo 5. Typical Steer ing C o l u m n  Bracket 

41 



S t e e r i n g  Col umn 
V a r i a b l e  19 

VARIABLE GROUP: S t e e r i n g  Column: Compression 

VARIABLE NAME: 19. Device O r i g i n a l  Dimension 

FORMAT: 3 columns, numer ic ,  beg inn ing  column 33 

ELEMENT VALUES: --- . ( t e n t h s  o f  i nches ) :  Code a c t u a l  va lue  f r o m  Tab le  
o f  Compi 1  ed S t e e r i n g  Components 

998 Not a p p l i c a b l e  

999 Unknown 

SOURCE: Compi 1  ed Reference Tabl e  

Reference Tabl e  - i n d i  v i  dual  

REMARKS: I f  t h e  column was coded as an EA t ype  on v a r i a b l e  17, r e f e r  t o  t h e  

Compiled Reference Tab le  t o  o b t a i n  t h e  c o r r e c t  EA dimension va lue  and t o  n o t e  

t h e  r e f e r e n c e  p o i n t s  f o r  measurement. 

I f  t h e  v a l u e  recorded f o r  v a r i a b l e  17 was 01, code t h i s  v a r i a b l e  998. 

I f  t h e  va lue  recorded f o r  v a r i a b l e  17 was 02, 95, 99, code t h i s  v a r i a b l e  

999. 



Steer ing  Col umn 
Variable 20 

VARIABLE G R O U P :  S tee r ing  Col u m n :  Compression 

VARIABLE NAME: 20. Device Compression Val ue 

FORMAT: 3 columns, numeric, beginning column 36 

ELEMENT VALUES : --- , ( t e n t h s  of  inches)  : Code ac tua l  measured value 

998 Not app l icab le  

999 Unknown 

SOURCE: Inspection only 

REMARKS: Refer t o  t he  individual  column type codes f o r  how t o  measure ( s ee  

va r i ab l e  17 ) .  Measure and record the value f o r  compression in using the same 

technique as  f o r  the  o r i g ina l  dimension value.  

I f  the  value recorded f o r  var iab le  17 was 01, code t h i s  va r i ab l e  998. 

I f  t he  value recorded f o r  va r i ab l e  17 was 02, 95, 99, code t h i s  va r i ab l e  

999. 



Steering Column 
Variable 21 

VARIABLE GROUP : Steering Column : Compression 

VARIABLE NAME: 21 .  Device Compression Val ue 

FORMAT: 2 columns, numeric, beginning column 39 

ELEMENT VALUES:  Calculated Val ue Code 
--- ( inches):  Subtract the guestion 20 value from the 

Question 13 value and record the difference* 

00 No movement, compression, or  collapse 

Observed Value Code (cannot be measured) : 

80 Apparent movement, va1 ue undetermined 

Estimated Movement: 

81 Less than 1 inch 
82 Between 1 and 2 inches 
84 Between 2 and 4 inches 
86 Between 4 and 6 inches 
88 Between 6 and 8 inches 
90 Greater than 8 inches 

Other Codes: 

98 Not applicable, not measurable 
99 Unknown 

SOURCE:  Calculation 
Inspecti on  

REMARKS: The value for compression for  the column EA device can be determined 

by subtracting the measured dimension from the original dimension. This value 

(rounded off t o  whole inches)* i s  the distance the column moved during energy 

dissipation. Care should be exercised in measuring columns which do not appear 

to have moved. Nanufacturing tolerances in certain columns can be substantial 

(1/8" for  example) a n d  could be mistaken for  movement. Judgment and  corol lary 

data should be considered in determining whether such movement i s  real or an 

a r t i f a c t  of measurement. 

When variable 11 i s  coded 01, the correct entry here i s  38. 

When the entry for  variable 11 i s  02 or 95, the correct response to th i s  
variable i s  e i ther  code 99 (unknown) or one of the Observed Value Codes. 

*Rules for  rounding off values: When the calculated value i s  1 "  or less  b u t  
greater than zero, the rounded off value should be recorded as 1 " .  
For fractional values greater than I " ,  use the conventional round o f f  groce- 
dure: i . e . ,  for  fractions of . O 1  to  .49,  round off to lower whole value; for 
fract ions of . 5 0  t o  .99, round off to higher whole value. 

Continued 



Observed Val ue Codes: 

Wh i l e  an o r i g i n a l  d imens ion  may be unknown (and  hence a  c a l c u l a t i o n  n o t  

p o s s i b l e )  i t  may s t i l l  be p o s s i b l e  t o  observe  and q u a n t i f y  t h e  e x t e n t  o f  t h e  

movement o r  d i sp l acemen t  o f  t h e  dev i ce .  Hence' t h e  Observed Va lue  Codes. 

The Observed Va lue  Codes a r e  t o  be used whenever d i r e c t  measurement i s  

i m p r a c t i c a l  o r  i m p o s s i b l e  b u t  where t h e  movement can be observed  and 

e s t i m a t e d - - e i t h e r  by  eye o r  t h r o u g h  t h e  use o f  some o t h e r  means o r  re fe rence .  

F o r  example: Wh i l e  r e f e r e n c e  i n f o r m a t i o n  i s  u n a v a i l a b l e ,  t h e  i n v e s t i g a t o r  may 

be a b l e  t o  see movement ( by  compar ison t o  an i d e n t i c a l  model nearby  o r  t h rough  

pe rsona l  knowledge o r  p a s t  o b s e r v a t i o n s )  and t hus  e s t i m a t e  t h e  magni t ude  o f  

t h e  movement. 

Codes 81, 82, 84, 86, 88, and 90 d e s c r i b e  v a l u e  s t e p s  o f  e s t i m a t e d  move- 

ment. The bounda r i es  a r e  n o t  e x a c t  because t hese  a r e  i ndeed  e s t i m a t e s .  8 e s t  

judgment  shou ld  be used i n  a s s i g n i n g  a  ca tego ry .  

Code 00 i s  v a l i d  i n  t h i s  scheme, s i n c e  i t  may be de te rm ined  t h a t  p r o b a b l y  

no movement e x i s t s - - a 1  though  i t  canno t  be v e r i f i e d  by measurement. 

The use o f  t h e  Observed Va lue  Codes i s  p r e f e r a b l e  t o  99 "unknown" be- 

cause t h e  codes do convey some i n f o r m a t i o n  on d i sp l acemen t .  



Steering Column 
Variable 22 

VARIABLE GROUP: Steering Col umn: Compression 

VARIABLE NAME: 22.  Shear Module: Type of Movement 

FORMAT: 1  colutjn, numeric, beginning column 41 

ELEMENT VALUES: 1 No movement 

2 Displacement only 

3 Displacement a n d  separation 

4 Not designed t o  indicate movement 

8 Not applicable or no shear module 

9 Unknown movement 

SOURCE: Inspection only 

REMARKS: This variable and the next (variable 2 2 )  together describe the 

shear module movement. This variable describes the type of movement--whether 

displacement or  displacement and separation--when the vehicle i s  equipped with 

a shear module mounting system. Refer t o  variable 18 t o  determine the 

applicabil i ty of th i s  variable. 

If variable 18 i s  coded 4-6, code th is  variable 1-3, or 9.  

If variable 18 i s  coded 1-3, code th i s  variable 8. 

If variable 18 i s  coded 7 ,  code th i s  variable 4 or 8 .  

If variable 18 i s  coded 0, i t  may s t i l l  be possible to determine the 

direction of movement--by observation 

Displacement means movement from the original position. 

Separation means that  the column has displaced t o  such an extent that  i t  

has disengaged from i t s  mounting. 



Steering Column 
Variable 23 

VARIABLE G R O U P :  Steering Column: Compression 

V A R I A B L E  NAME: 23. Shear Module: Measured Movement 

FORMAT: 2 columns, numeric, beginning column 42 

ELEMENT VALUES: Calculated Value Code 

-- (inches): Code actual measured movement. See coding 
manual for measurement technique(s) . * 

00 No movement, compression, or collapse 

Observed Value Code (cannot be measured) : 

80 Apparent movement, value undetermined 

Estimated ivlovemen t:  
81 Less t h a n  1 inch 
82 Between 1 and 2 inches 
84 Between 2 and 4 inches 
86 Between 4 and 6 inches 
88 Between 6 and 8 inches 
90 Greater than 8 inches 

Other Codes : 

98 Not applicable, n o t  measurable 
99 Unknown 

SOURCE:  Inspection 

REMARKS: The value of movement for the shear module i s  determined by measur- 

ing the movement within the device. The original dimension i s  zero (see 
diagram). Thus the measured dimension becomes the value (rounded t o  the nearest 
inch) .* 

When variable 22 i s  coded 1 - 3 ,  a value must be recorded here. Code 1 on 
variable 22 must be coded 00 on this  variable. Code 2 or 3 or variable 22 must 

have a value recorded here o f  greater than zero. Codes 4 or 8 on variable 22 

are coded as 98 here. 

If the shear capsule has separated, h o l d  the column u p  into i t s  original 

position and measure the distance the shear module moved. I t  may be necessary 
to have assistance t o  return the column t o  i t s  original axis. 

*Rules for rounding off values: When the calculated value i s  1" or less ,  the 
rounded off value should be recorded as 1 ". For fractional values greater 
than I " ,  use the conventional round of f  procedure: i  .e . ,  for fractions of 
. O 1  t o  .49, round off t o  lower whole value; for fractions of .50 t o  -99, 
round off t o  higher whole value. 

Continued 



SHEAR CAPSULE k,d 
(FASTENED TO 

INSTRUMENT PANEL) SHEAR 

(FASTENE D TO 
STEERING COLUMN) 

The f o l l o w i n g  photographs i l l u s t r a t e  a shear module b e f o r e  and a f t e r  move- 

ment. The p o i n t  o f  movement i s  i n d i c a t e d ,  showing a movement o f  3/4 o f  an i n c h .  

Shear Module Be fo re  Separa t i on  

Shear Module A f t e r  Separa t i on  

Cont inued 



Observed Va lue  Codes: 

The Observed Va lue  Codes a r e  t o  be used whenever d i r e c t  measurement i s  

i m p r a c t i c a l  o r  i m p o s s i b l e  b u t  where t h e  movement can be observed  and e s t i -  

mated--e i  t h e r  by eye o r  t h r o u g h  t h e  use o f  some o t h e r  means o r  r e f e r e n c e .  

F o r  example: Wh i l e  r e f e r e n c e  i n f o r m a t i o n  i s  u n a v a i l a b l e ,  t h e  i n v e s t i g a t o r  

may be a b l e  t o  see movement ( b y  compar ison t o  an i d e n t i c a l  model nearby  o r  

t h r o u g h  pe rsona l  knowledge o r  p a s t  o b s e r v a t i o n s )  and t h u s  e s t i m a t e  t h e  magni -  

t u d e  o f  t h e  movement. 

Code 80 i s  used t o  deno te  t h a t  movement - e x i s t s  b u t  i t  canno t  be 

q u a n t i f i e d  f u r t h e r .  

Codes 81, 82, 84, 86, 88, and 90 d e s c r i b e  v a l u e  s t eps  of e s t i m a t e d  

movement. The boundar ies  a r e  n o t  e x a c t  because t hey  a r e  i ndeed  e s t i m a t e s .  

B e s t  judgment  shou ld  be used i n  a s s i g n i n g  a  ca tego ry .  

Code 00  i s  v a l i d  i n  t h i s  scheme, s i n c e  i t  may be de te rm ined  t h a t  p r o b a b l y  

no movement e x i  s t s - - a1  though i t  canno t  be v e r i f i e d  by measurement. 

The use of t h e  Observed Va lue  Codes i s  p r e f e r a b l e  t o  99 "unknown" be- 

cause t h e  codes do convey some i n f o r m a t i o n  on d isp lacement .  



Steering Column 
Variable 24 

VARIABLE G R O U P :  Column Di spl acemen t 

VARIABLE NAME: 24.  AC Original Dimension 

FORMAT: 3 columns, numeric, beginning column 44 

ELEMENT VALUES : --- (inches) : Code actual value from Table of Compiled 
Steering Components 

995 Undetermi ned--no reference data: Complete Question 2 5  i f  
possible; otherwise code " n o t  applicable. " Complete 
Question 27.  

998 Not applicable: Code "no t  applicable" for  Questions 25  
and 27. 

999 Unknown, not  measurable: Code "unknown" for Questions 
25 and 27. 

SOURCE: Compiled Reference Table 
Reference Table - individual 

REMARKS: Eefer t o  the Compiled Reference Table t o  obtain the correct AC 

original dimension. 

If the reference table code i s  995, the A C  original dimension cannot be 

determined from observation. However, attempt t o  measure the value for 
Question 2 5 .  

If the column i s  a telescoping column type (coded 1 on variable 8 

"Telescoping Column Feature"), the At measurement cannot be inade; code 191. 

If the column has a t i l t  column feature (coded 1 on variable 7 "T i l t  

Column Feature"), place the column i n  the middle position before measuring. 

I f  the column cannot be returned t o  this  position, the AC dimension cannot 

be properly ascertained. 

Conti nued 



Ref. Table 7 -- AC Dimension Reference Points 

1 Back l ight  glass header - Straight l ine  from wheel h u b  to reference point 
( I f  adjustable head r e s t ,  measurement i s  with 
headrest down.  ) 

2 .  Back 1 ight glass header - Curved 1 ine over seat  back from wheel h u b  t o  
reference point (High back sea t s ,  tape measure 
should res t  on t o p  of seat  back) 

3. Intermediate reference point -- See note in Reference Table 1 

................................................................................ 

*Back l igh t  header detai l  



Steering Column 
Variable 25 

VARIABLE GROUP:  Column Displacement 

VARIABLE NAME: 25. AC Measured Dimension 

FOUIAT: 3 columns, numeric, beginning column 47 

ELEMENT VALUES: (inches): Code measured value. 

998 Not applicable 

999 Unknown 

SOURCE: Inspection only 

REMARKS: Refer t o  variable 24  for  how t o  measure. Measure a n d  record the 

value for the AC dimension using the same technique as for the original 
dimension value. 

If the value recorded for variable 24  was 995, attempt t o  measure the A C  

dimension. Use the back glass as a reference point and note b o t h  the method - 
used and  the lack of reference data (see Question 2 4 ) .  I f  measurement i s  
impossible, then code 998. I t  i s  possible t o  recover the original dimension 
l a t e r  i f  needed (or when i t  becomes available) and hence documentation of the 

value and method of measurement i s  useful. Make a marginal notation o n  the 

data form for l a te r  use. If the value recorded for variable 24  was 998, code 
th is  variable 998. 

If the value recorded for variable 2 4  was 999, code this  variable 999. 

Note: If the column has separated from i t s  mounting and i s  not  in the 
normal axial plane ( i . e . ,  column i s  lying on  the seat )  a n d  cannot be returned 

t o  position for measurement, code 999. 



Steering Column 
Variable 26 

VARIABLE G R O U P :  Col umn Displacement 

V A R I A B L E  NAVE: 26. Direction of Axial blovement 

FORMAT: 1 column, numeric, beginning column 50 

ELEMENT V A L U E S :  1 No displacement 
2 Compression (measured dimension greater than or ig inal )  

3 Intrusion (measured dimension less than original ) 
4 Displacement, unknown direction 

9 Unknown ( N O T E :  Includes loose column through mounting 
separation. ) 

SOURCE:  Inspection 

REMARKS: Based on the results  of the calculation t o  obtain a value for  
variable 27, note whether the val ue for  displacement indicates compression or 
intrusion. 

If there was no displacement (code 00 on variable 2 7 )  then the correct 
response here i s  1 .  

Code 9 denotes e i ther  unknown displacement, or  displacement which cannot 

be measured because the column has separated from i t s  mounting and i s  o u t  of 
place ( l y i n g  on the s ea t ) .  

Technically, the calculations should be used t o  determine the direction 
(and magnitude) of movement. When such calculations are impossible, the usual 

procedure would  be to code th i s  variable "unknown" (code 9 ) .  However, there 

may be certain instances where measurement and calculation are impossible, b u t  

the correct response (here) i s  obvious. If so, then code accordingly. 



S t e e r i n g  Column 
V a r i a b l e  27 

VARIABLE GROUP: Col umn Di  s p l  acement 

VARIABLE NAME: 27. AC A x i a l  Movement 

FORMAT: 3 columns, numer ic ,  b e g i n n i n g  column 51 

ELEMENT VALUES: C a l c u l a t e d  Va lue  Code 

-- ( i n c h e s ) :  S u b t r a c t  t h e  Q u e s t i o n  25 v a l u e  from t h e  
Q u e s t i o n  24 v a l u e  and r e c o r d  t h e  d i f f e r e n c e *  

000 No movement, compress ion,  o r  c o l l a p s e  

Observed Val ue Code ( canno t  be measured) : 

980 Apparent  movement, v a l u e  unde te rmined  

Es t ima ted  Plovement: 

981 Less t han  1  i n c h  
982 Between 1  and 2  i nches  
984 Between 2 and 4  i nches  
986 Between 4 and 6 i n ches  
988 Between 6 and 8  i nches  
990 G r e a t e r  t han  8  i nches  

O the r  codes : 

998 Not  a p p l i c a b l e ,  n o t  measurable 
999 Unknown 

SOURCE: C a l c u l a t i o n  
I n s p e c t i o n  

REMARKS: The v a l u e  f o r  t h e  AC d imens ion  a x i a l  movement can be de te rm ined  by 

s u b t r a c t i n g  t h e  measured d imens ion  f r o m  t h e  o r i g i n a l  d imens ion .  T h i s  v a l u e  i s  

t h e  d i s t a n c e  t h e  column moved d u r i n g  energy  d i s s i p a t i o n .  The v a l u e  o b t a i n e d  

can be p o s i t i v e  o r  nega t i ve ,  depending upon whether  t h e  column moved f o r w a r d  o r  

rearward .  

When v a r i a b l e  24 i s  coded 998 o r  999, t h e  c o r r e c t  e n t r y  here  i s  e i t h e r  998 

o r  999. 

When t h e  e n t r y  f o r  v a r i a b l e  24 i s  995, t h e  c o r r e c t  response t o  t h i s  v a r i -  

a b l e  i s  e i t h e r  code 999 (unknown) o r  one of t h e  Observed Value Codes. 

Code 999 shou ld  be used when t h e  column has sepa ra ted  f r o m  i t s  mount ing  

and i s  n o t  i n  i t s  normal a x i a l  p l ane .  Code 980 i s  pe rm i ssab le  ONLY when column 

movement i s  obv ious .  An a c c u r a t e  measurement canno t  be o b t a i n e d  un less  t h e  

column can be r e t u r n e d  t o  i t s  o r i g i n a l  p o s i t i o n .  

*Rules f o r  r o u n d i n g  o f f  va l ues :  When t h e  c a l c u l a t e d  v a l u e  i s  1 "  o r  l e s s  b u t  
g r e a t e r  t han  zero ,  t h e  rounded o f f  v a l u e  shou ld  be r eco rded  as 1 " .  Fo r  
f r a c t i o n a l  va l ues  g r e a t e r  t han  I", use t h e  c o n v e n t i o n a l  round  o f f  p rocedure :  
i . e . ,  f o r  f r a c t i o n s  o f  .O1 t o  .49, r ound  o f f  t o  l o w e r  whole va lue ;  f o r  f r a c t i o n s  
o f  .50  t o  .99, round  o f f  t o  h i g h e r  whole va l ue .  

Con t inued  
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Observed Val ue Codes : 
While a n  or iginal  dimension may be unknown (and hence a calculat ion n o t  

possible)  i t  may s t i l l  be possible to observe and quantify the extent of the 
movement o r  displacement of the device. Hence the Observed Value Codes. 

The Observed Value Codes are  to be used whenever d i r ec t  measurement i s  
impractical or  impossible b u t  where the movement can be observed and e s t i -  

mated--either by eye o r  through the use of some other means o r  reference. 

For example: Whi l e  reference information i s  unavai lab le ,  the invest igator  may be 

able to see movement (by comparison to an ident ical  model nearby or  through 

personal knowledge o r  past observations) and thus estimate the magnitude of the 

movement . 
Code 980 i s  used to  denote t ha t  movement ex is t s  b u t  i t  cannot be 

quantified fu r the r .  
Code 981, 982, 984, 986, 988, and 990 describes value steps of estimated 

movement. The boundaries a r e  not exact because they a re  indeed estimates.  Best 
judgment should be used in  assigning a category. 

Code 000 i s  valid in t h i s  scheme, since i t  may be determined tha t  probably 

no movement exists--although i t  cannot be verifed by measurement. 

The use of the Observed Value Codes i s  preferable t o  999 "unknown" bec&use 

the codes do convey some information on movement. 



Steer ing Col umn 
Variable 28 

VARIABLE G2OUP: Column Displacement 

VARIABLE NAME: 28. Lateral  (--) Column Displacement: Direction 

FORMAT: 1 column, numeric, beginning column 54 

ELEMENT VALUES: 1 No displacement 

2 Right 

3 Left  

4 Displacement, unknown d i rec t ion  

9 Unknown (NOTE: Includes loose column through 
mounting separat ion.  ) 

SOURCE: Inspection only 

REMARKS: The l a t e r a l  s t ee r ing  column displacement i s  determined by observing 
the s tee r ing  wheel end of the column r e l a t i v e  to  i t s  end near the f i rewal l  
(or a t  some intermediate po in t )  and noting i f  the  wheel end of the  column has 

moved l e f t  or r i gh t .  I f  the  mounting has separated,  the l a t e r a l  displacement 

cannot be accurate ly  determined, hence code 9.  



Steering Column 
Variable 29 

VARIABLE GROUP: Column D i  spl acement 

VARIABLE NAME: 29. Lateral (t+) Column Displacement: Magnitude 

FORMAT: 1 column, numeric, beginning column 55 

ELEMENT V A L U E S :  1 No apparent displacement 

2 Minor, L - 2 inches Eye ba 1 1 

3 Major, > 2 inches Guestimate 

9 Unknown 

SOURCE: Inspection only 

REMARKS: The magnitude of the displacement i s  determined by observing the 

steering wheel end of the column relat ive t o  i t s  end a t  the firewall (or  
some intermediate point) and estimating the amount of off-axis movement of 

the column. 

I f  the mounting has separated, the magnitude of the la tera l  displacement 

cannot be accurately determined, hence code 9 .  



S t e e r i n g  Column 
V a r i a b l e  30 

VARIABLE GROUP: Co1 umn D i  s p l  acemen t 

VARIABLE NAME: 30. V e r t i c a l  ( ) Column D i  sp1 acement: D i r e c t i o n  

FORMAT: 1 column, numer ic ,  b e g i n n i n g  column 56 

ELE?jENT VALUES: 1 No d i sp l acemen t  

2 UP 
3 Down 

4 Disp lacement ,  unknown d i r e c t i o n  

9 Unknown (NOTE: I n c l u d e s  l o o s e  column t h rough  
mount ing  s e p a r a t i o n )  

SOURCE: I n s p e c t i o n  o n l y  

REMARKS: The v e r t i c a l  s t e e r i n g  column d i sp l acemen t  i s  de te rmined  by o b s e r v i n g  

t h e  s t e e r i n g  wheel end o f  t h e  column r e l a t i v e  t o  i t s  end nea r  t h e  f i r e w a l l  

( o r  a t  some i n t e r m e d i a t e  p o i n t )  and n o t i n g  i f  t h e  wheel end o f  t h e  column 

has moved up o r  down. I f  t h e  mount ing  has sepa ra ted ,  t h e  v e r t i c a l  d i s p l a c e -  

ment canno t  be a c c u r a t e l y  de te rmined ,  hence code 9. 



S t e e r i n g  Column 
V a r i a b l e  31 

VARIABLE GROUP: Column Displacement 

VARIABLE NAME: 31. V e r t i c a l  ( $ )  Column Displacement:  Magnitude 

FORMAT: 1 column, numeric, beg inn ing  column 57 

ELEMENT VALUES: 1 No apparent  d isplacement 

2 Minor ,  L2 i nches Eye ba 1 1 

3 Major ,  > 2  i nches } Guestimate 

9 Unknown 

SOURCE: I n s p e c t i o n  o n l y  

REMARKS: The magnitude o f  t h e  d isp lacement  i s  determined by obse rv ing  t h e  

s t e e r i n g  wheel end o f  t h e  column r e l a t i v e  t o  i t s  end near t h e  f i r e w a l l  ( o r  

some i n t e r m e d i a t e  p o i n t )  and e s t i m a t i n g  t h e  amount o f  o f f - a x i s  movement o f  

t h e  column. 

I f  t h e  mount ing has separated,  t h e  magnitude of t h e  v e r t i c a l  d i s p l a c e -  

ment cannot  be a c c u r a t e l y  determined,  hence code 9. 



Steer ing  Col umn 
Variable 32 

VARIABLE G R O U P  : Col umn Di spl  acemen t 

VARIABLE NAME: 32. Column Mounting Damage ** 

FORMAT: 1 column, numeric, beginning column 58 

ELEMENT VALUES: 1  No damage 

2 Upper mounting assembly damaged o r  d i s t o r t ed*  

3  Lower mounting assembly damaged o r  d i s t o r t ed*  

4 Upper and lower mounting assembly damaged o r  d i s t o r t ed*  

5 Bracket mounting assembly damaged or d i s t o r t ed*  

6 Other mounting damage: 

9 Unknown damage 

SOURCE: Inspection only 

REMARKS: The column mounting devices a r e  those items o r  hardware a t tached 

t o  the  column and used t o  a t t a ch  the  column t o  the  foundation.  

*Damage t o  the  col unn mounting device occurs as  a  r e s u l t  of t w i s t i n ? ,  

t e a r i n g ,  bending, d i s t o r t i n g ,  e t c . ,  t o  the  mounting assembly. This does not 

include shear  capsule separa t ion ,  unless by o ther  than normal shear  capsule  

movement. 

**Refer t o  Quest ion 78 f o r  a  discussion of column mounting. Codes 2, 3,  

and 4 a r e  used with the  shear  module mounting system. Code 5 i s  used when a  

bracket mount i s  used. 



Steer ing  Col umn 
Variable 33 

VARIABLE G R O U P :  Foundati on and Surroundi ng S t ruc ture  Damage 

VARIABLE NAME: 33. Toe Pan Area Damage Near Column 

FORMAT: 2 columns, numeric, beginning column 59 

ELEMENT VALUES: 01 None 

02 Displaced o r  buckled rearward or i n t o  occupant space 

03 Displaced or buckled forward o r  away from occupant space 

98 Not app l icab le  

99 Unknown i f  damaged - 

SOURCE: Inspection only 

REMARKS: The foundation i s  the  por t ion of the  veh ic le  ( ins t rument  panel ,  toe  

pan, e t c .  ) t o  which t he  s t e e r i n g  column may be mounted. 

The toe  pan area  near the  column can be displaced forward o r  rearward, 
and niay cause the  EA device t o  compress o r  the  column i t s e l f  t o  move. 



S t e e r i n g  Col umn 
V a r i a b l e  34 

VARIABLE GROUP: Founda t ion  and Sur round ing  S t r u c t u r e  Damage 

VARIABLE NAIYE: 34. I n s t r u m e n t  Panel V e r t i c a l  R o t a t i o n  Near Column 

FORMAT: 2 columns, numer ic ,  b e g i n n i n g  column 61 

ELEMENT VALUES: 01 None 

06 Ro ta ted  o r  d i s p l a c e d  upwards 

07 Ro ta ted  o r  d i s p l a c e d  downwards 

08 Combinat ion o f  t h e  above ( s p e c i f y ) :  

98 Not  app l  i cab1 e  

99 Unknown i f  damaged 

SOURCE: I n s p e c t i o n  On ly  

REMARKS: The f o u n d a t i o n  i s  t h e  p o r t i o n  o f  t h e  v e h i c l e  ( i n s t r u m e n t  pane l ,  t o e  

pan, e t c .  ) t o  wh ich  t h e  s t e e r i n g  column may be mounted. 

The s t e e r i n g  column can be f o r c e d  up o r  down due t o  a  r o t a t i o n  abou t  a  

l a t e r a l  a x i s  of t h e  f r o n t  of  t h e  i n s t r u m e n t  pane l .  T h i s  can a l s o  cause t h e  
shear  capsu les  t o  sepa ra te  ( i f  so equ ipped) .  



S t e e r i n g  Col unn 
V a r i a b l e  35 

VARIABLE GROUP: Founda t ion  and Sur round ing  S t r u c t u r e  Damage 

VARIABLE NAME: 35. I n s t r u m e n t  Panel Buck le  Near Column 

FORVAT: 2 columns, numer ic ,  b e g i n n i n g  column 63 

ELEMENT VALUES: 01 None 

02 D i s p l a c e d  o r  buck l ed  r ea rwa rd  o r  i n t o  occupan t  space 

03 D i sp l aced  o r  buck l ed  f o rwa rd  o r  away f r om  occupan t  space 

04 D i sp l aced  l e f t  

05 D i sp l aced  r i g h t  

08 Combinat ion o f  above ( s p e c i f y )  : 

98 No t  a p p l i c a b l e  

99 Unknown i f  damaged 

SOURCE: I n s p e c t i o n  o n l y  

REMARKS: The f o u n d a t i o n  i s  t h e  p o r t i o n  o f  t h e  v e h i c l e  ( i n s t r u m e n t  pane l ,  t o e  

pan, e t c .  ) t o  wh i ch  t h e  s t e e r i n g  column i s  mounted. 

B u c k l i n g  o f  t h e  i n s t r u m e n t  pane l  i s  caused by l a t e r a l l y  a p p l i e d  s i d e  

f o r c e s .  T h i s  can cause t h e  column t o  move sideways o r  up o r  down due t o  

movement, compression, o r  buck1 i n g  o f  t h e  i n s t r u m e n t  pane l .  



1 0 FIELD DATA FORM 

The f ie ld  d a t a  form i s  reproduced here for  reference purposes. 



Steering Col umn 
Variable 36 

VARIABLE GROUP: Foundation and Surrounding Structure Damage 

VARIABLE N M E :  36. Bracket Mount Surface or  Device Damaged * 

FORMAT: 2 column, numeric, beginning column 65 

ELEMENT VALUES: 01 None 
02 Displaced or buckled rearward or  in to  occupant space 

03 Displaced or buckled forward or  away from occupant space 

04 Displaced l e f t  
05 Displaced r igh t  

06 Rotated or displaced upwards 
07 Rotated or  displaced downwards 

08 Combination of above (specify)  : 

98 Not applicable 

99 Unknown i f  damaged 

SOURCE:  Inspection only 

REMARKS: The foundation i s  the portion of the vehicle (instrument panel, 
-. .- toe pan, e t c .  ) to which the s teer ing column i s  mounted. 

In some cases,  a bracket may be used as a column mounting. This bracket 
may be attached t o  some s t ruc ture  other than the toe pan or  instrument panel, 
i . e . ,  the brake pedal m o u n t .  I f  a bracket mount i s  used, indicate which type 
of damage occurred to  the m o u n t i n g  surface. 

If a bracket mount i s  n o t  used ( i . e . ,  shear capsule system used),  code 98. 

Questions 34 and 35 should be answered as the panel/toe pan movement can 
inf l  uence the bracket mount and col umn performance. 

*See Questions 78 and 32 Tor a discussion o f  nountinc nethols.  



FIATInYAL ACCIDEYT SAL?PLI'1G SYSTFI SPECIAL STUDIES SlJSS'?STE',1 

1. z r i n a r y  Sampling Unit  Number -- 
1 2  

2. Case Number 
T T T T  

3 .  Spec ia l  Study Number 3 -? 
4 ,  Record Number 2 

9 

5. Vehicle  Number 
m n  

I I 

STEERIHG SYST%Y OPTIONAL E9UiPMENT 
L 

6. Speed Control 
(NOTE: Factory ins ta l l ed- -no t  a 
d e a l e r  i n s t a l l e d  u n i t . )  - (1) Equipped - ( 2 )  Not equipped 
- ( 9 )  Unlcnown 

TT 

7 .  T i l t  Column Fea tu re  

- ( I )  Equipped 
~ - (2 )  Not equlpped 
- (9)  Unknown - 

1 3  

8.  Telescoping Column Fea tu re  

- 111 E q u l ~ p e d  - ( 2 )  Not equipped 
- ( 9 )  Unk?own 

1* 

STEERING VEESL: 9EViCE 

9. ' h e e l  Configurat ion (Munber of 
Spokes and Arrangement) 

-- Code a c t u a l  v a l u e  from those  
l l s t e d  i n  t h e  Table of Compiled S t e e r l n g  
Components o r  from the r e v e r s e  s i d e .  
- (95) Undeternined--no r e f e r e n c e  d a t a  

(97) Other: Sketch conf igura t ion  In  - 
t h e  space ~ r o v i d e d  on t h e  re-  
v e r s e  s l 2 e  - (99) Unknown spokes and arrangement -- 

i S  1 6  

LO. Wheel P r o f i l e  

- (1) Deep d i s h  
- ( 2 )  Shallow d i s h  

( 3 )  F l a t  - 
( 4 )  Other p r o f i l e :  - 

- ( 5  Uncere-mined--no re fe rence  d a t a  
(9 )  Unknown p r o f i l e  - - 

I 7  

1 
STEERING COLUIIN PERFORMANCE ASSESS;IE:IT 

When To Use This P o n :  Complete t h i s  f o 3  
wnenever t n l s  v e n l c l e  was a tovaway sad 
t h e  l n i t l e l  c r a s n  event  ~ n v o l v e d  a f z o a t a l  
o r  s l d e  c o l l i s i o n  [ i . e . ,  exclude l n l r r a l  
r e a r  i n g a c t s  (c lock directions 0 4 - 0 8 )  and 
exclude r o l l o v e r s ]  . 

P h o t o ~ r a o h i c  I n s t r u c t i o n s :  Take a t  l e a s t  two 
photographs of Lie s t e e r i n g  col%mn v h e e l ,  
Energy Absorbing (EA) Device, e t c . ,  s s  a s  
t o  b e s t  d e p i c t  the  l o c a t l o n  and naqn l t sde  
of t h e  damage. Photograph the  so , ln t lng 
and foundat ion a l s o ,  i f  aainaged. 

, 

Steer inq  System Def ine i :  That por t lor .  of t n e  
s t e e r i n g  a s s e ~ ~ l y  which is L o c a t e O l t h i n  
t h e  passenger  compartrent c o n s i s t i n g  of 
t h e  following components/scbsyste.~s. 

1. The column, extending from t h e  t o e  pan t o  
i t s  t e r n i n a t i o n  i n  t h e  s t e e r i n g  wlieel hub 

2, Associated mountlng b racke t s ,  hardware, 
and foundat ion 

3 .  Associated energy absorbing dev ices  
4 .  The s t e e r i n g  wheel 

r 

11. Wheel Energy Absorbing [EA] ?Ipe Code 
(NOTE: While most wheels a r e  deslgned 
t o  absorb some energy, c e r t a i n  wheels 
a r e  s ~ e c i f i c a l l y  EA and re? lace  t h e  
column EX c a p a b i l r t y . )  - (01) Non-EX wheel -- Code "not  a p g l i -  

c a b l e "  f o r  Quest ions  12 -13 .  - (02)  EA wheel t p e  u n s p e c ~ f  l e d  -- Ccde a c t u a l  value.  (See T a ~ ; e  
of Compiled Steerir.g Componen=s 

f o r o d e  a p p l i c a b l e  t o  your s p e c l f l t  
make, model, and model ye3r . j  
- (90)  Other:  

- ( 9 5 )  Undetemlned--no re fe rence  d a t a  -- C3de "unknown" f o r  Quest lcns  
12 and 13. Ccmplete Q u e s t ~ o n  14. 1 

- (99) Unknown i f  E?, wheel -- Code "cn- 
known" f o r  Questions 12-13 .  I 

I 
l T - j  

I 4 

STEERING WLEEL: DAYAGE I 

Wheel 2A Compression Ca lcc la t ion  i 
i 

1 2 .  'Wheel Or lg rna l  Dimenslor? 1 

t e n t h s  of  inches  -- Cole a c k ~ -  i 
z l u e  from Table of Canplied 

S t e e r i n g  Compnents.  
- (998) Kot a p p l i c a b l e  

i 
1 

- (999) Unknown 3 
- 2 7  'r z 1 

1 3 .  Wheel Compressed Dinension 
(NOTE: See r e f e r e n c e  nazua: Zcr how- 
to-neasure. Exam~le  on reverse  sl2a.i 

I 
t 
a 

t e n t h s  of inches -- Code ac ta -  1 
al measured va lue .  f 

f - ( 9 9 8 )  Not a p p l i c a b l e  3 
( 9 9 9 :  Unknown - - -,- ! 

2 1  2 .  2 -  : 



ENERGY ABSORBING STEERING WHEEL MEASUREMENT 

Example Only: 
See r e fe rence  manual 
f o r  d i f f e r e n t  



NATIONAL ACCIDENT SAMPLING SYSTEM -- SPECIAL STUDIES SUBSYSTEM: STEERING COLUMN FORM PAGE 2 
L 

1 4 .  Wheel Compression Value 18. Younting Method 
(NOTE: Result  is rounded t o  t he  
neares t  inch. ) (0)  Undetermined--no re fe rence  d a t a  

I R ~ g i d  t o  Instruiient Panel: 
inches -- Subt rac t  t he  Question - (1) Rlg13. a t  t oe  pan/lover f i r e w a l l  

=he from the  Question 12 value - (2)  Lower bracjtet 
and record the  d i f fe rence .  - ( 3 )  IJo lower a t tachnent  
- ( 0 0 )  No movement, compression, o r  Shear Nodule a t  Instrument Panel: 

co l l apse  - ( 4 )  R ~ g i d  a t  toe  pan/lower f  i r ewa l l  
Observed Value Code (cannot be measured) : - ( 5 )  Lower bracket  
- (80) Apparent movement, va lue  - ( 6 )  No lower attachment 

undetermined 
Estimated movement: - (7) Bracket 
- (81) l e s s  than 1 inch - (8)  Other: 
- (82) between 1 aad 2 inches 
- (84) between 2 and 4 inches 
- (86) between 4 and 6 inches - ( 9 )  Unknown nethod 

(88) between 6 and 8 inches - 
(90) g r e a t e r  than 8 inches 

m e r  Codes: 
t - = =  

STEERING COLUMN: CCHPRESSION 
- (98) Not appl icab le ,  

(99) Unknown - -- 
2 6  2 7  Column EA Device Compression Calcu la t ion  

15. Rim Dis to r t i on  19. Device Or ig ina l  Dimension 

- (1) No d i s to r t i o r r  t e n t h s  of inches - Code ac tu-  - ( 2 )  Minor bending--less than 1 inch a1 value from Table of Compiled - ( 3 )  Severe bending--greater than 1 inch  S teer ing  Components. 
- ( 4 )  Broken ( i . e . ,  separated j - (998) Not appl icab le  
- 19 1 Unknown d i s t o r t i o n  - - (999) Unknown 

1 * 
1 6 .  Spoke D i s to r t i on  20. Device Ccmpressed Dimension 

- (I) No d i s t o r t i o n  t en th s  of inches -- Code actu-  
- ( 2 )  Minor bendincj--less than 1 inch a 1  measured value.  - ( 3 )  S w e r e  bendir.9--greater than 1 inch - (998) Not appl icab le  - ( 4 )  Broken ( i . e . ,  separated)  - (999 ) Unk~own 
- (9) Unknown d i s t o r t i o n  T T  

21. Device Compression Value 
STEERING COLIMII: DEVICE (XOTE: Resul t  i s  rounded to t h e  

nea re s t  inch.) 

17. Energy Absorbing Device Type inches -- Subtract  t h e  Question 
20 value from the  Quest ion 1 9  value - (01) Non-EA column -- Code "not appl i -  and record t he  d i f fe rence .  

cab le  f o r  Questions 19 -21 .  - (00) No movenent, compression, o r  
- (02) EA column type unspecif ied co l l apse  - Code ac tua l  value. (See Table Observed Value Code (cannot be measured): 

of Compiled Steer ing Components - (80) Apparent movenent, value 
fo r  code appl icab le  t o  your s p e c l f i c  undetermined 
make, model, and ncdel year.  Also, see Estimated movenent : 
those l i s t e d  on reverse  s ide . )  - (81) l e s s  than 1 inch - (90) Cther [ ske tzh  on reverse s ide]  : - (82) between 1 and 2 inches - (84) between 2 and 4 ~ z c h c s  

- ( 8 6 )  between 4 and 6 rnches - (95)  Undeternined--no reference data - (88) between 6 and 8 lnches -- Code "unknown" f o r  Questions (90) g r e a t e r  than 8 inches 
19 and 20.  Complete Questron 21. Other Codes: - (99) Unknown i f  EA collynn -- Coae "un- - (98) Not app l i cab l e ,  not measurable 
known" f o r  Questions 19-21. - (99) Unknown 

?T 7-f 3T T 5  

22. Shear Yodule: Type of Moveqent 

- (1) Yo movement 
- ( 2 )  Displacement only - (3) Displacement and separa t ion  

( 4 )  Not designed t o  i nd i ca t e  moveme2t 
1 8 )  - Pbt appl icab le  o r  no shear acdule 
- [ 9 Unknown movement - 

' 1  
# 



NASS STEERING CCLUMN ?EFERE:~CE ~ I A F X A Y S  - ?ART 2 

STEERING COLUMN ENERGY ABSORBING PEYlCES 

AC DIMENSION REFERENCE POINT AND MUSURLYENT TECHPI IQUE 

Measurement to  bottom edse of  upger b a c k l i a h t  t r i - n  a t  u l a s s .  

Reference P o i n t  Codes: 
Backl igh t  g l a s s  header  

Measure.nent Notes:  s t r a i g h t  l i n e  measurenent i f  p o s s i b l e .  
If a d j u s t a b l e  h e a d r e s t ,  measurement i s  w i t h  h e a d r e s t  dcwn. 
If h igh  back s e a t ,  measurement i s  o v e r  t o p  of s e a t  back.  
Veh ic l e s  w i t h  no back s e a t ,  measurement i s  s t i l l  taken  t o  window trim. 



NATIONAL ACCIDENT SAMPLING SYSTEM -- SPECIAL STUD 1 ES SUBSYSTEM : STEER I FIG C O L U I ~ ~ J  FORM PAGE 

23. Shear Module: Yeasured Xovernent 
(NOTE: Result is rounded t o  t he  
nea re s t  inch. ) 

inches -- Code ac tua l  measured 
movement. See coding manual f o r  
measurement technique (s) . - (00) No movement, compression, o r  

co l lapse  
Observed Value Code (cannot be measured): 
- (80) Apparent movement, va lue  

undetemined 
Estimated move~ent  : 
(81) l e s s  than 1 inch  - - (82)  between 1 and 2 inches - (84) between 2 and 4 inches - (86) between 4 and 6 inches - (88) between 6 and 8 inches 
(90) g r ea t e r  than 8 inches 

S e r  Codes: - - (98 Not appl icab le ,  not measurabla 
( 9 9 )  Unknown ..- , . - ,  - - - ,  

* .  s 
-- . - + L C 3  

AC Dimensio.? a i a l  Movement Calculat ion 
~. - .  

2 4 .  AC Driginal  Dimension 

inches -- Code a c t u a l  value form 
Tabie of Conpi l e 2  S t e e r i ~ g  Components. 
- (995) Undetevined--no reference 

da t a  -- Cade "not appl icab leu  
f o r  a e s t i o n  25. Complete 
Question 2 7 .  - (.998 ) Not applicable--ref erence 
daca ava i l ab l e  -- Code "not 
appl icab le"  f o r  Questions 
25 and 27.  - (999) Unknown, no t  measurable -- 
Code "unknown" f o r  Quest ions 
25 and 27. --- 

b 4  4 5  46 

25. AC Xeasured Dhension 
(NOTE: See diagra- and r e l a t ed  
notes  on reverse  s l de  of pre- 
ceding ?age.) 

inches -- Code a c t . ~ a l  
measured value. - ( 9 9 8 )  Not appl icable  
- (939) U2known 

26 .  Direct ion of Axial Hovement 

- (1) N o  dxsplacment  - ( 2 )  compression (measured dimension 
g rea t e r  than o r i g i r a l )  

- (3 1 In t rus ion  (measured dimension 
l e s s  than o r i g i n a l )  

- ( 4 )  Displacerent ,  unknovn d i r ec t i on  - ( 9 )  Unknown (NOTE: Includes loose  col-  
umn through mounting separat ion.  ) - 

5 J 

27. AC Axial Moveaent 
(NOTE: Result is rounded t o  t he  
neares t  inch. ) 

inches -- Subtract  t he  Question 
25 value from the  Quest ion 24 value 
and record the  d i f fe rence .  
- (0001 No movement, compression, o r  

co l lapse  
Observed Value Code (cannot be measured) : 
- (98 0) Apparent movement, value 

undetermined 
Estimated movement: 
- (981) l e s s  than 1 inch - (982) between 1 and 2 inches 
- (984) between 2 and 4 Li-ches - (986) between 4 and 6 inches 
- (9881 between 6 and 8 inches 

(990) g r ea t e r  than 8 inches 
m e r  Codes: 
- (998) Not appl icab le ,  not 

measurable - (999) Unknown --- 
5 1  5 2  5 3  

28. ~ a c e r a l  i-) Column Displacement: 
Direction 

(NOTE: Determined a t  t he  s t ee r ing  
wheel end.) 

No displacement 
Right 
iicff 
Displacement, unknown d i r ec t i on  
Unknown (PIOTE: Includes loose  
umn t h o u g h  mounting separat ion 

col-  
.i - 

29. La te ra l  (-1 Column i)isplacement: 
Magnitude 

(NOTE: See previous note .)  
- (1) No apparent displacement - (2) Minor, 5 2 inches Eyeball - (3) Major. > 2 inches ] Guest iaate  
- (9) Unknown - 

5 5 

3 0. Ver t ica l  ( #  ) Column Displacement: 
Direction 

(NOTE: See note  on Question 2 8 . )  
- (1) No displacement 
( 2 )  UP - (3) Down - ( 4  1 Displacement, unknown d i r e c t i o n  
- (9) Unknown (NOTE: Includes loose col-  

umn throuqh mounting separa t ion .  j - 
5 6 

31. Ve r t i c a i  ( $ 1  Column Displacenent: 
Magnitude 

(NOTE: See note  on Question 28.) 
- (1) No apparent displacenent  
( 2 )  Minor, 5 2 inches Eyeball - (3 Major, > 2 inches 1 G u e s t h a t e  - ( 9 ) Unknown . - 

2 7 
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32. Column Mounting Damage 
(NOTE: b e s  no t  lnc lude  shea r  c a p s u l e  
s e p a r a t r o n ,  u n l e s s  by o t h e r  than n o n a l  
s h e a r  c a p s u l e  movement.) - (1) No damage - ( 2 )  Upper mounting assembly d a r a g e d  a& 

d i ~ t o n t e d '  ( i n c l u d i n g  b r a c k e t )  - ( 3 )  Lower mounting assembly d a m a g e d  a n  
d i b t o r r . t e d a  - (4)  Upper and lower mountlng assembly 
d m a g  e d  04 d i s t o a t e d *  

(5 )  Bracket  mounting assenb ly  d a m a g e d  - 
ok d i ~ t o a t e d *  - (6) Other aoun t ing  damage: 

- ( 9 )  Unknown damage - 
s 8 

Damage r e s u l t s  frcm t w i s t i n g ,  t e a r i n g ,  
bending, d i s t o r t i n g ,  e t c .  t o  the 
mounting assembly. 

34. Ins t rument  Panel  V e r t i c a l  Ro ta t ion  
Near Column 

- (01)  None 
(06)  Rotated o r  d i s p l a c e d  upwards 

;( O U ~ e ~ ~ 1 . e d  , dowawa&s, 

L-P '- - 
;;--- 

- - 
(99)  Unknown i f  damaged 

.-- - -- 
6 1  6 2  

35. Ins t rument  Panel  Buckle Near Colcnn 

- (01)  None - (02) Displaced o r  buckled rearward,  o r  
i n t o  occupant space  

I 
- (03) Displaced o r  buckled forward,  o r  

away from occupant  space  
- (04) Displaced l e f t  - (05 1 Displaced r i g h t  

(08) Combination of above [ s p e c i f y ]  : 

33. Toe Pan Area Damage Near Col 

36. Bracket  Yount Sur face  o r  Device 
i n t o  occupant space  

(02) Displaced o r  buckled r e a r x a r d ,  o; 
i n t o  occupant  space  

(03) Displaced o r  buckled forward,  o r  
away f r m  occupant space  

(04)  Displaced l e f t  
(05) Displaced r i g h c  
(06) Rotated o r  displaced cpwar t s  
(07) Rotated o r  d i s p l a c e d  downwards 
(08)  Combination of ;hove [ s p e c ~ f y ]  : 

(98) Not a p p l r c a b l e  
(99)  Unknown l f  damaged 




