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[57] ABSTRACT 
: An articulated head and neck protector apparatus for 
limiting extreme movements of the head and neck of a . 
person wearing a helmet and a jacket. A ball is rotat 
ably mounted in a socket which is supported by the 
jacket. The socket defines a pair of transverse slots. A 
track is provided on the back of the helmet for slid- 
ably supporting a tracker. One end of a control arm is 
attached to the tracker and the other end of the arm is 
attached through one of the slots to the ball. A pin ex 
tends from the ball through the other slot. The arm 
and the pin limit the turning and twisting of the head 
and neck to within safe limits. ' 

7 Claims, 12 Drawing Figures 
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ARTICULATED HEAD AND NECK PROTECTOR 
APPARATUS 

BACKGROUND OF THE INVENTION 

When a person voluntarily participates in or is likely 
to become exposed to events which may lead to violent 
shocks, it is prudent or it may be required for such a 
person to wear a helmet and a protective jacket. Exam 
ples of such persons are race car drivers and football 
players. 

It is a main object of this invention to provide a head 
and neck protector apparatus which is adapted to be 
coupled between the back of the jacket and the back 
of the helmet for confining the movements of the head 
and neck, to within safe limits while allowing the head 
and neck to move within such limits with a minimum 
of interference by the apparatus, and within normal 
limits of the physiological and muscular excursions. 

BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. 1 is a side view in elevation of the protector ap 
paratus of the invention shown coupled between a 
jacket and a helmet; 

FIG. 2 is a rear view of the protector apparatus of the 
invention; 
FIG. 3 illustrates the extreme twisting position of the 

head in response to a blow to the helmet from the rear; 
FIG. 4 illustrates the extreme twisting position of the 

head in response to a blow to the helmet from the front; 
FIG. 5 is a view partly in section, taken on line 5—5 

in FIG. 2; 
FIG. 6 is a sectional view taken on line 6—-6 in FIG. 

5; 
FIG. 7 is a side view of the socket taken on line 7-7 

in FIG. 5; 
FIG. 8 is a top view of the socket taken on line 8-8 

in FIG. 7; 
FIG. 9 is a modification of the tracker track assembly 

shown in FIG. 5; 
FIG. 10 is a rear view taken on line 10—10 in FIG. 

9. 
FIG. 11 shows a modified arm arrangement; and 
FIG. 12 is a sectional view on line 12—12 in FIG. 11. 
To facilitate the understanding of the protector appa 

ratus of the present invention, the same numerals will 
be used throughout the different views to designate the 
same or similar functional parts. 

In FIGS. 1-4, a person 10 is shown wearing a helmet 
12 and a suitable jacket 14 which may be provided with 
shoulder pads 16. The jacket has a heavily padded back 
18 which defines an upwardly-extending stiff shoulder 
19 for supporting a generally U-shaped bracket 19’. 
The helmet is mostly of conventional design with inner 
straps, cushions, etc. In accordance with this invention, 
on the back of the helmet is provided, in a vertical 
plane of symmetry, a longitudinally extending track20. 
A socket 22 is centrally mounted on and vertically 

extends from the bracket 19'. The socket has a spheri 
cal chamber 23 (FIG. 5) covered with a suitable, ?exi 
ble lining 24. Chamber 23 is provided with a pair of 
transverse slots 25 and 26 (FIGS. 7 and 8). Slot 25 is 
an upper, horizontal slot and slot 26 is a rear, vertical 
slot. Slots 25 and 26 have walls 27, 28, respectively. 
The contour of each wall is selected depending on the 
constraints desired to be imposed on the movements of 
the person’s head. 
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A ball 30 is rotatably mounted on the shock 

absorbing lining 24 in chamber 23. To limit the twisting 
of the person’s head in all directions from the normally 
erect position shown in FIG. 1, there is provided a con 
trol arm 32 whose length is sufficient to couple ball 30 
to a tracker 34 positioned mid-way between the ends 
35, 36 of track 20. Arm 32 preferably has a straight 
portion 32’ attached to the ball 30 and an L-shaped 
portion 32" attached to tracker 34. The center 40 of 
ball 30 and the center 42 of the person’s neck are in 
substantially parallel, vertical planes. Track 20 can be 
externally attached or welded to the back of the helmet 
12, or it can be built into the wall of the helmet. To 
cushion the strikes of tracker 34 against the end walls 
35, 36 of track 20, there are provided suitable shock 
absorbers 44 which can conveniently be made out of 
rubber. 
To limit the turning of ball 30 and hence of the per 

son’s head, there is provided a horizontal pin 50 which 
outwardly extends from the vertical slot 26. Pin 50 is 
perpendicular to arm 32. Pin 50 is in the center of slot 
26 when arm 32 is in the center of slot 25. 

In operation of the relatively simple control appara 
tus thus far described, when a downward blow, repre 
sented by arrow 52 is directed against the rear of the 
helmet 12, the head will rotate in a vertical plane about 
pivot point 42 and arm 32 will rotate about axis 40 until 
it hits the forward wall portion 60 of slot 25, as viewed 
in FIG. 8. Also the tracker 34 is moved into contact 
with the shock absorber cushion 44 at the end wall 36, 
therefore preventing any further downward movement 
of the head. When the arm 32 hits against wall portion 
60 of slot 25, the rear pin 50 hits against the uppermost 
wall portion 65 of rear slot 26 thereby acting as a sort 
of backup for arm 32. 
Likewise when a blow, such as that represented by 

arrow 52’, is directed against the front of helmet 12, 
the head is pivoted backwardly in the same plane here 
tofore mentioned until the arm 32 hits against rear wall , 
portion 60’ of slot 25 and rear pin 50 hits against the 
lowermost portion 65’ of slot 26. The tracker is also 
brought into contact with shock absorber cushion 44 at 
the end wall 35 of track 20. This coordinated move 
ment is represented by the angles a and a’ in FIG. 5. 
The extreme left and right side tilting of the head will 

be limited by the abutment of arm 32 against the oppo 
site side wall portions 61, 61' of slot 25. The contour 
of wall 27 of slot 25 can be shaped for each particular 
individual taking into consideration the position of his 
neck’s pivot point 42 relative to the protector appara 
tus. A simple contour for walls 27, 28 is an oval config 
uration having a major axis 62 and a minor axis 63. 
As can be seen from FIGS. 6 and 7, the person’s head 

and hence ball 30 can turn while arm 32 is in its center 
position. The rotation of the ball will be restrained by 
the abutment of pin 50 against the right and left wall 
portions 64, 64’, respectively, of slot 26. 
From the above illustrations, it will be readily appar 

ent that the twisting and/or turning of the head in any 
direction will be limited by the combined restraining 
actions of the walls 27, 28 of slots 25, 26 against arm 
32 and pin 50, respectively. 
Obviously, many modifications in the design of the 

control apparatus of this invention are possible and will 
readily become apparent to those skilled in the art. It 
may be desired, for example, to allow helmet 12 to be 
come detachable from tracker 34. This can be readily 



3,873,996 
3 

accomplished by making track 20 open ended and by 
providing bores 69, 69’ for accepting a coaxially 
aligned cross-pin 70 having an eye 72 at one end and 
a groove 73 at the opposite end (FIGS. 9 and 10). 
Groove 73 will accept a pliable locking ring 74. In this 
embodiment, the bottom end wall of tracker 34 is pro 
vided with a bumper 75 which essentially serves the 
same function as the bumper 44 in FIG. 5. By removing 
pin 70, the helmet can be detached from the control 
arm 32. 
Track 20 can be provided with a plurality of longitu 

dinally displaced bores 69 thereby allowing an adjust 
ment in the length of track 20. 
An adjustment in the length of the control arm 32 

may also be provided by making the arm in two sec 
tions 87, 88 (FIG. 11) and coupling them together by 
a sleeve 90 secured by suitable screws 91. Sections 87, 
88 can be made pivotable‘relative to each other if de 
sired. Various other modifications and adjustments are 
possible. 
The protector apparatus of this invention will ?nd a 

variety of applications in sports, military, industry, avi 
ation, etc. Moreover, while the invention was illus 
trated for head and neck protection, it is not limited 
thereto. In general, it can be applied for the protection 
of any articulated joint with proper modi?cations for 
the geometry of the joint. Accordingly, I desire that my 
invention be limited only by the following claims: 
What I claims is: 
1. A head protector apparatus for limiting extreme 

movements of the head of a person wearing a helmet 
and a jacket, said apparatus comprising: 

a. a socket ?xedly supported by said jacket, a spheri 
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- cal chamber in said socket, a ?rst slot and a second 
slot in said chamber, each slot having an arcuate 
wall; 

b. a ball rotatably mounted in said chamber; 
0. a track in the back of said helmet, a tracker slid 

ably mounted in the track; 
d. a control arm, one end of the arm being attached 

to said ball through said ?rst slot and the opposite 
end of the arm being attached to said tracker; 

e. a pin extending outwardly from said ball through 
said second slot; and 

f. the length of said track and the length of the wall 
of each slot being such that the person’s head is 
free'to move within prescribed safe limits. 

2. The apparatus of claim 1 wherein said ?rst slot is 
horizontally disposed and the contour of the horizontal 
slot is generally oval shaped. 

3. The apparatus of claim 1 wherein said second slot 
is vertically disposed and the contour of the vertical 
slot is generally oval shaped. 

4. The apparatus of claim 1 wherein said track is lon 
gitudinally disposed on said helmet. 

5. The apparatus of claim 1 wherein the back of said 
jacket is provided with a bracket for fixedly supporting 
said socket. ' 

6. The apparatus of claim 1 wherein said tracker has 
a generally rectangular configuration and said track has 
a pair of bumper guards at the extreme ends thereof. 

7. The apparatus of claim 1 wherein said track has a 
removably mounted cross pin for limiting the down 
ward movement of said tracker. 
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