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Headset construction including headband and earcups 
having connecting means therebetween allowing 
smooth dampened swivelling action of earcups into 
desired close-fitting positions against wearer's head 
and about his ears and with said connecting means ar 
ranged to allow headband to be readily adjusted to dif 
ferent lengths and pivoted relative to earcups so as to 
be worn in any one of several different positions as 
conditions of use require. 

ABSTRACT 

2 Claims, 7 Drawing Figures 
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1. 

HEAD SET CONSTRUCTION 
This invention relates to improvements in headset 

constructions for ambient sound attenuation, and more 
particularly to a headset construction comprising a 
headband and a pair of earcups having improved con 
necting means therebetween for allowing each earcup 
to be smoothly universally swivelled into any desired 
position of use against the wearer's head and in close 
fitting relation about the wearer's ears while also allow 
ing the headband to be adjusted in length, as required, 
and moved into and retained in any one of several dif 
ferent operative positions during use of the headset. 
More particularly, the headset comprises a flexible 

headband and a pair of earcups which are swivelly car 
ried upon opposite end portions of the flexible head 
band by improved connecting means which is of such 
construction and arrangement as to provide smooth 
firm frictional sliding resistance to the movable parts of 
the structure as well as allow the wearer of the headset 
to easily and readily adjust each earcup into its proper 
position surrounding the wearer's ear and bearing in 
close-fitting condition against the wearer's head. At the 
same time, the connecting means construction and ar 
rangement is such that the flexible headband may be 
readily adjusted as needed without requiring the 
tightening or loosening of parts, to position the head 
band over the head, or under the chin, or even in back 
of the head near the wearer's neck as desired. Further 
more, the "built-in' frictional resistance of the adjusta 
ble parts of the structure is such that it will thereafter 
tend to retain the headband in such adjusted position 
unless forcefully disturbed or purposely manipulated; 
and this built-in frictional resistance will remain sub 
stantially constant even though the parts are pivoted 
many hundreds of times during the use thereof. 
The improved connecting means mentioned above 

between each earcup and an end portion of the head 
band and providing the so-called "built-in' frictional 
resistance includes ball-and-socket means which has 
been so carefully controlled during the production 
thereof as to size of parts and physical characteristics of 
materials employed that not only will smooth sliding 
action of the parts be had over long periods of use but 
also it will be such that the amount of frictional re 
sistance desired will be provided and will be maintained 
substantially constant. Thus, the smooth firm dam 
pened sliding condition between the parts will always 
be present and this frictional resistance can always be 
depended upon to hold the parts in their adjusted posi 
tion during use of the device. Also, the controlled 
character and arrangement of the parts and the smooth 
firm frictional resistance provided is such that the 
headband may be easily adjusted lengthwise for dif 
ferent conditions requiring different distances between 
the earcups carried near the opposite ends thereof. Ad 
ditionally, the improved construction comprises ad 
justable slidable connecting means which is such that 
said headset may be readily adapted to fit any one of a 
wide range of different size requirements for different 
conditions of use. 

It is, accordingly, an object of the present invention 
to provide an improved headset comprising a flexible 
headband and a pair of earcups carried near the op 
posite ends of said headband by connecting means 
which is of such improved construction and arrange 
ment that each earcup may be universally swivelled 
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2 
suitable amounts in any direction with reference to said 
headband in order to allow the earcup to fit about the 
wearer's ears and evenly and snugly against the 
wearer's head, and which earcups may each be rotated 
as desired about its central axis for fitting purposes. 
Also, the connecting means allows the headband to be 
pivoted as desired into any one of its several normal 
operative positions above, in front of or to the rear of 
the wearer's head and firmly frictionally retained in any 
such operative position during use thereof. It is also an 
object of the present invention to provide a method for 
making ball-and-socket connections of the character 
described and which are such as may be used between 
the headband and earcups of a sound-attenuating head 
set, a stereo headset, a communication headset or the 
like, the connections allowing limited universal 
swivelling smoothly damped movement of the earcups 
of the like relative to its supporting structure, such as 
the headband while providing proper amounts of fric 
tion resistance between the operative parts thereof 
such that not only can the desired adjustments of the 
earcups to a wearer's head be easily and smoothly 
made but also, at the same time, sufficient amounts of 
resistance to change of position are provided. Thus, the 
headband and earcups will normally be retained in 
their adjusted positions during normal use of the equip 
ment and, on the other hand, the earcups may be readi 
ly forcefully pressed, without the loosening or tighten 
ing of any parts, into any other position of adjustment 
desired. 
Other objects and advantages of the invention will be 

apparent from the detailed description which follows 
when taken in conjunction with the accompanying 
drawings wherein: 

FIG. 1 is a perspective view of a headset embodying 
the present invention; 

FIG. 2 is an enlarged fragmentary view of a part of 
the structure of FIG. 1; 

FIG. 3 is a transverse sectional view taken substan 
tially upon section line 3-3 of FIG. 2 and looking in 
the direction of the arrows; 

FIG. 4 is an exploded view of the parts of the struc 
ture of FIG. 3; 

FIG. 5 is a fragmentary side elevational view showing 
a modified form of the invention; 

FIG. 6 is a vertical sectional view taken substantially 
along section line 6-6 of FIG. 5; and 

FIG. 7 is a vertical sectional view showing comple 
mentary mold parts for use in carrying out method 
steps of the present invention. 

Referring to the drawings in detail and in particular 
FIG. 1, there is indicated at 10 a headset comprising a 
resilient or spring-type headband 12 and a pair of ear 
cups 14 carried thereby. The connecting means for this 
purpose will be later described. Preferably, the head 
band would be formed of flat spring steel, stiff plastic, 
fiberglass or the like of such characteristics as to afford 
the firm but yieldable pressure desired between the ear 
cups and the opposite sides of the wearer's head while 
in use. 
Each earcup is of a hollow one-piece construction 

and formed of a moldable plastic material. As shown, 
the earcup comprises an outer generally circular wall 
portion 14a peripherally connected to an endless side 
portion 14b of frusto-conical shape. The molded ear 
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cup is open at its inner side but may be provided with a 
small endless flange at its inner edge arranged to 
receive and help retain the outer thin flange 15 of a 
flexible head-engaging resilient ear pad or cushion 16 
in overlapping engagement with this peripheral flange. 
The cushion is provided centrally therein with an elon 
gated opening 18 of suitable size and shape for receiv 
ing the ear of the wearer therein. A pair of front and 
rear flattened portions 20 are formed upon the outer 
surface of the wall portion 14b of each earcup in order 
to enable the wearer to easily feel and determine 
thereby the position of the earcup opening 18 without 
having to remove the headset. 

Carried in the outer wall portion 14a of each earcup 
is a ball-headed stud 22 formed of metal, (see also 
FIGS. 2 and 3) which has its polished spherically 
shaped head portion 22a embedded within he plastic of 
the earcup during the molding thereof. In this way, the 
head portion 22a is permanently contained within and 
firmly gripped by the plastic forming a socket 25 in the 
molded plastic material of the outer wall portion 14b at 
an enlarged thickened central region 24 thereof. The 
molded plastic material about the stem portion 22b of 
the stud 22 is recessed at 27 in such a manner that 
limited universal pivotal movement of the stud about 
the geometric center of the ball-headed part 22a and 
relative to the earcup may be accomplished. The al 
lowable pivotal movement of the stud in any direction 
from its centered position would be, in most cases, an 
angular amount approximating 15 to 20. 
The stem portion 22b of the ball-headed stud 22, as 

shown in FIG. 3, is arranged to extend outwardly 
through an elongated slot 38 formed in an end portion 
12a of the headband 12 and through a pair of friction 
washers 30 and 32, preferably formed of a plastic, like 
nylon or teflon, disposed at opposite sides of the slotted 
end portion 12a. (Note that the construction and ar 
rangement of parts for supporting the earcups of a 
headset are identical.) The outer end 22a of the stud of 
FIG. 3 is threaded to receive an adjustable stop-nut 34 
and a spring washer 40 is located between this nut and 
outer friction washer 32. This nut 34 can be easily ad 
justed to exert the amount of clamping action needed 
between the friction washers 30, 32 and the slotted end 
portion to prevent unwanted longitudinal sliding action 
therebetween. 

In order to prevent rotation between inner washer 30 
and stud 22, a small pin 42 is provided (see FIG. 4) and 
arranged to extend through a bore 44 in the stud in 
such a way as to have engagement with a groove 46 
provided in an upstanding collar portion 48 of inner 
washer 30. At the same time, in order to prevent rota 
tion between the headband end portion 12a and fric 
tion washers 30 and 32, an integral rectangular project 
ing rib 30a is formed on the inner side of washer 30 and 
is arranged to project outwardly sufficiently to extend 
through the slot 38 in headband 12 and into an elon 
gated rectangular groove 32a formed in the inner wall 
of washer 32. Thus, it will be appreciated that the con 
struction and arrangement of parts are such that no 
relative rotation between the washers 30 and 32 or 
between these washers and the slotted end portions of 
the headband can occur. On the other hand, when the 
adjustment of the nut 34 against the outer side of spring 
washer 40 is proper, the frictional engagement between 
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4. 
washers 30, 32 and the slotted headband will allow slid 
ing adjustment there between when the washers are 
gripped by one hand and the headband is pressed 
lengthwise by the other. 
Even though the two studs 22 at opposite sides of the 

headset are required to move with the headband when 
it is swung from one of its ordinary positions of use to 
another, nevertheless, such swinging action of the 
headband is permitted by he rotational action of the 
ball-headed ends 22a of the studs embedded within 
their respective sockets 25. 
For example, it may be the wish of a person servicing 

a jet aircraft to wear his headset for sound-attenuation 
purposes with the headband extending over the head, 
and thereafter he may wish to swing the headband into 
a position lying closely adjacent the nape of his neck, 
such as when a cap or protective helmet is also to be 
used, or he may wish to swing the headband to a posi 
tion under his chin and such uses of the device, while in 
service may be readily and smoothly accomplished by 
merely exerting a firm pressure upon the headband. 

In FIGS. 5 and 6, a somewhat modified form of the 
invention is shown. In these Figures at 121 is indicated 
a headband which has only one of its opposite end por 
tions shown at end Each nd portion, it will be un 
derstood, is stamped or otherwise formed so as to be 
more or less of a "spoon-shaped' formation with the 
concave side thereof facing inwardly. It will be ap 
preciated that a ball-headed stud 122, (like stud 22 in 
FIGS. 1-4) has its spherically-shaped inner end 122a 
embedded, during the earcup molding operation, in the 
plastic wall of the earcup 14 and so as to have limited 
universal swivelling motion as mentioned before, but, 
on the other hand, has its stem portion 122b slightly 
modified. This stem portion 122b, as shown, is straight 
sided and may be arranged, for example, to extend into 
a centered hole in the "spoon-shaped” central portion 
of the end and there securely rigidly connected to the 
central portion as by welding, riveting, peening or the 
like for effecting a firm mechanical connection. Thus, 
the ends of the headband will more or less "hood-in' 
the connecting means for the earcups. However, the 
same universal swivelling and pivotal motion of the ear 
cups will be provided. When such permanent connec 
tions are used at the opposite end of the flexible head 
band, it will be preferable to employ in known manner 
an adjustable extensible arrangement for the headband 
intermediate the opposite ends. In such case, the head 
band would preferably have two semi-circular halves 
slidably related to each other and held together by a 
polyvinyl chloride channel, in known manner. Thus, 
the length of the headband may be changed readily as 
required. 
Advantages afforded by this modified construction 

are that it is of less weight upon the wearer's head and 
also that it may be constructed in a more economical 
fashion; nevertheless, each earcup may be swivelled or 
rotated into any one of its many different positions of 
adjustments and the headband may be easily and readi 
ly pivoted about the two ball-headed end portions of 
the studs embedded within the earcups into any posi 
tion desired by the wearer merely by pressing on the 
headband. The smooth firm frictional engagement pro 
vided by the ball-headed studs within the earcup cavi 
ties will still be present and provide a firm gripping ac 
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tion sufficient to ordinarily retain the headband in any 
given operation position. 
An important consideration of the present invention 

is the fact that the earcups are formed of any one of a 
number of well-known rigid thermoplastic or ther 
mosetting materials by an injection molding process 
which embeds the spherically shaped end of the sup 
porting studs 22 within the plastic material but, 
nevertheless, provides a firm gripping action of the ball 
portion thereof while also allowing desired dampened 
pivotal, universal swivelling and rotational movements 
therebetween. Furthermore, the amount of resistance 
to such motion may be easily and accurately con 
trolled. Also, the construction is such that the joints so 
formed in the plastic material are self-lubricating and 
will remain substantially free from any penetration of 
dirt, dust or the like. 
Each earcup is formed between complementary pairs 

of molds members recessed to provide a mold cavity 
within which is placed before the mold parts are closed 
the mounting stud 22 in such a manner that the greater 
part of the ball-headed portion thereof will become 
permanently embedded in the plastic material while, 
nevertheless, having the stem portion thereof remain "- 
free' of the plastic and thus free to move relative 
thereto the desired 15 or 20° in any direction from its 
centered position. 

In FIG. 7, two mold halves 131 and 133 are shown in 
engaging position ready to receive the plastic material 
for forming a molded earcup. It will be seen that the 
mold half 131 is provided with a finished formed sur 
face 131a of predetermined desired size and shape and 
the mold half 133 is provided with finished mold sur 
face 133a of a different predetermined complementary 
size and shape. These surfaces are suitably related so as 
to effect therebetween a mold cavity 135 of proper pro 
portions for forming earcups like that shown at 14 in 
FIG. 1. A recessed portion 136 extends about the edge 
of the mold half 133 in such a way as to form a small 
peripheral retaining flange upon the finished earcup for 
aiding in engagement with the ear cushion 16 when 
same is later in place upon the earcup. A gate and 
passageway for the injection of the plastic are shown at 
145. 

Centrally of the mold half 133 is provided a tubular 
insert 137 which has a recessed upper surface 138 
suitably shaped and arranged for forming the thickened 
central portion 24 on the outer wall 14a of the molded 
earcup (see FIG. 3) with the ball-headed end of the 
stud embedded therein. The tubular insert 137 is pro 
vided with a central bore 141 for receiving the stem 
portion of a stud each time an earcup is to be formed 
and before the mold members are closed for injection 
purposes. The ball-headed part 22a, at this time, rests 
upon a small upstanding collar 143 formed on the tubu 
lar insert so that the greater part of the ball-headed por 
tion will be exposed within the mold cavity 135. The 
result is that the recess 27, indicated in FIG. 3, will be 
formed about the stem portion 22b for allowing the 
universal pivotal action of the stud mentioned above. 
The size and thickness of the central part 24 of the 

earcup is such as to conveniently accommodate the en 
larged polished ball-headed end portion 22a of the stud 
22 (or 122a of stud 122) as the case may be. Flowable 
plastic material may be injected into the mold cavity 
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6 
135 in known manner though conduit means not shown 
and at such time air will be allowed to escape through 
ports or ducts in the mold part, likewise not shown. 
The results are that during injection of the plastic 

material into the cavity, this material flows partially 
about the ball portion 22a of the stud 22 while forming 
the thicker part 24 and that when the mold halves are 
later opened and the rigidly formed earcup removed 
therefrom, the stud partially embedded within the 
plastic material will remain in the earcup when same is 
removed from the mold cavity. However, normal cool 
ing and solidifying of the plastic material will cause the 
material to contract more firmly about the enlarged 
ball-shaped end portion of the stud and will provide a 
firm gripping action thereof. In fact, curing of the 
plastic over the next several weeks has also been found 
to increase slightly this firm gripping action. 
The mold cavity surfaces are so shaped as to provide 

easy separation of the halves and easy removal of the 
cup as well as the stud 22. 
Depending upon the size of the earcup and the 

amount of resistance desired with reference to its 
swivelling action and rotation, it is an easy matter in 
such an earcup and headband construction to control 
the amount of friction to be provided the ball-headed 
stud and the plastic of the cavity and this may be done 
merely by a change in diameter size of the ball being 
used. 
Thus, if the weight of the earcups to be molded is in 

creased, for example, in a particular model wherein 
greater sound attenuation is to be provided in com 
parison with the weight of a different lighter-weight 
model or is made heavier due to earphone being car 
ried within the earcups, the frictional dampening re 
sistance to swivelling action may be increased and easi 
ly controlled in amount by a change in the diameter of 
the ball-headed end of the stud to be used. 
A small increase in the diameter of the ball-headed 

end will provide a relatively large increase in the 
amount of sliding areas being gripped and a large in 
crease in the frictional resistance provided the con 
struction. The total frictional areas involved in any in 
stance would be substantially equal to 4arr' and thus 
doubling the diameter of the ball, for example, would 
result in at least a four-fold increase in torque required 
to rotate the stud. 

Several different commercially available plastic 
materials which may be satisfactorily employed for 
forming rigid earcups are mentioned below and each is 
followed by a first column of numbers which represent 
ranges of coefficients of friction for these materials 
used in combination with polished stainless steel and a 
second column of numbers which represent ranges for 
the shrinkage factors for these materials. 

Approx. per lineal inch 
Nylon 0.15 0.009-0.015 
Nylon (impregnated 0.20 .001 - 0.005 
with fiberglass) 
Delrin (Acetal Resin) 0.15 0.025 - 0.030 
Teflon 0.04 0.003 - 0.060 
Polyethylene 0.21 0.020 - 0.050 
A.B.S. (acrylony trile 0.15-0.25 0.003 - 0.008 
Obviously, various combinations of coefficients of fric 
tion and of shrinkage factors will result in a wide range 
of available resistances to the rotation of the ball 
headed stud. Thus, at least three different parameters 
are available to the designer: 



1. Ball diameter 
2. Coefficient of friction 
3. Shrinkage factor 

for a constant molding cycle. While all of these plastics 
are very serviceable, the last mentioned may be 
preferred because it is less expensive to manufacture. 

Laboratory tests of an earcup initially having a 12 
ounce resistance to pivotal action of the stud em 
bedded therein have provided, for example, after 250 
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revolutions of the stud in an orbital path at the rate of 10 
10 revolutions per minute an increase in resistance to 
16 ounces and, furthermore, this increased resistance 
has remained substantially unchanged after 500, 750, 
and 1000 intermittent revolutions of such stud. 

Having described my invention, I claim: 
1. A headset comprising a flexible headband having 

opposite end portions, a pair of sound-attenuating ear 
cups carried by said headband adjacent said opposite 
end portions thereof, each earcup being formed of rigid 
molded plastic material and having a solid outer wall 
peripherally integrally connected to an endless sur 
rounding solid side wall, each side wall in turn carrying 
upon all parts of its endless inner edge a centrally aper 
tured flexible head-engaging cushion so as to define 
with its earcup an enclosed sound-attenuating air space 
when each earcup is positioned against the wearer's 
head, and connecting means securing each of said ear 
cups to said headband opposite end portions, each con 
necting means comprising a metallic stud secured to 
one of said headband end portions and having a smooth 
enlarged spherically-shaped inner end, a socket formed 
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8 
in the solid outer plastic wall portion of the earcup ad 
jacent thereto, the major portion of said enlarged inner 
end being permanently embedded within said socket 
the rigid plastic material forming said socket providing 
a firm gripping action upon said spherically-shaped 
inner end which is such as to normally prevent relative 
movement between said earcup and said stud while al 
lowing smooth relative movement therebetween when 
either is subjected to a small external force, said op 
posite end portions having elongated slots, each said 
stud of said connecting means extending through one 
of said slots, respectively, and a pair of friction washers 
providing a gripping action against the opposite sides of 
each of said end portions, one of said washers of each 
pair being secured to said stud so as to prevent rotation 
therebetween, said stud extending through said pair of 
washers, one washer of said pair of washers having a 
projecting rib and the other washer having a comple 
mentary recess therein, said rib extending through said 
slot into said complementary recess in the other washer 
of said pair of washers for preventing relative move 
ment between said washers and said headband. 

2. The combination defined in claim 1 wherein an 
annular recess is formed in the plastic of said earcup 
around said stud adjacent the spherically-shaped inner 
end thereof, said recess being of such size as to allow 
universal swivelling action of said earcup about said 
spherically-shaped inner end a limited angular amount 
in any desired direction from its normal centered posi 
tion. 
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