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THORACIC IHSTRUMENTATION FOR KINEMATIC STUDIES
5. H. Robbins, Ph.D.
Highway Safety Research Institute
The University of Michigan
Ann Arbor, Michigan 43109

In order to measure kinematic response of a cadaver thorax to
blunt impact from any direction, a 10 accelerometer system has beer
developed and is in use at HSRI. The idea behind this system
visualizes the thorax as a structure of aporoximately ellipsoidal
shape. The attempt has been to locate accelerometers around the
periphery to recister different acceleration signatures for dif-
ferent directions, levels, and durations of impact. The resuiting
daia are being used in an attempt to correlate acceleration 510-
natures with the actual injuries occurrina in tie imnact test.
This information is intended for use in the development of inproved
nerformance criteria for dummy thorax resnonse.

Tha locations for the ten accelerometers ars shown in Figures
1 and 2. Fiquré 3 details the spinal mounts. For these, a smali
screw is first placed in the end of, and parallei to, the spinous
nrocess. A metal tube is then inserted over the nrocess and filled
with dental acrvlic. The front of the mount is then inserted and
clanned while the acrylic sets.

Ficures 4 and 5 detail the rib mounts. Ribs are exposed.
Small wires are placed around the ribs to ciamp the mount dovin .
Sternal rounts are attached usina small screws (See Tiqure 6).

The final step is iocation of these mounts in space. The

thorax is not a rigid body so selection of & final conrdinate
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system someplace in the center of the thorax based on anatomical
landmarks is out of the question. One possible candidate for a coor-
dinate system is the T1 system proposed by Ewing and Thomas. Each

of the mounts can be located relative to this at present using a
cumbersome mechanical procedure with the subject prone or supine

on a surgery table. A stereo x-ray system for measurement of instru-
mantation locations while the subject is in the sled-seated position

is in the planning stage.
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FIGURE 1.
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VERTEBRAL MOOUNTS

(UM- HSRT)

Twoe mounts are shown.
Tia mount has base showwn SO(iA lines.
Tl wmouwt hes base <hown Jof’teol.

Thes e mounts are d'osijgg,(} fovr E.Jévco

rr64 accelerometers.
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RIB MOUNT FOR ENDEVCO ACCELEROMETER
TANGENT ORIENTATION

F».ofb
g Soo— [] ;
7/ oo TYP T s
1 | |
-2 DRILL ETAP
>\ 400 é 6'/ FoR 0-80
[ 1 (:-HbLES)
%00 | B
1400
{/ > /{0 pé—
—, 10 l— '
e, §00—>
MATERIAL: ALUMINUM
S ’ " QUANTITY: FOUR REQ'D.
. + SCALE: 2 x FULL SIZE

(One is mirror image

of the ofﬁer

FIGURE 4. 8th Rib Mounts
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RIB MOUNT FOR ENDEVCO ACCELEROMETER

NORMAL ORIENTATION
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