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This invention relates to headphone devices for use 
in sound-reproducing systems, and more particularly to 
a headphone assembly of the stethoscope type for use 
with such Sound-reproducing systems as machines for 
transcribing office dictation wherein the prerequisite of 
maximum intelligibility necessitates a broad and uni 
form response characteristic in such apparatus. 
The so-called "stethoscope' type headphone has always 

been one of the most popular of hearing devices for use 
in dictation transcribing machines. This device is simi 
lar to a doctor's stethoscope in that it comprises a pair 
of hollow hearing tubes, one end of each being adapted 
to be placed in the ears of the listener with the other 
ends hanging down over the chest of the listener where 
they are flexibly joined together and are connected to a 
source of sound signals, i. e., either a sound tube or an 
electro-acoustic driver mechanism or "speaker.' Herein 
after the term "hearing tube assembly' will be used to 
denote one tube and associated apparatus from the flex 
ible joining point to the ear piece end. 

Heretofore the stethoscope type of headphone has suf 
fered from the disadvantage of having a relatively poor 
response characteristic. This has been due in part to the 
fact that the acoustical path, for the sound from the elec 
tro-acoustic driving unit to the ear pieces, had to pass 
through a hinge, which pivotally joined the lower ends 
of the hearing tubes. This hinge inherently permitted 
pressure leaks in the acoustic path which reduced the 
range of frequency response by attenuating the low fre 
quency end of the audible spectrum. 
ear pieces were adjusted to suit the individual's head 
size and preference, the length of the respective acoustical 
paths from the driver unit to each ear piece varied with 
each such adjustment, thus changing the acoustical char 
acteristics of the device and introducing undesired dis 
tortion. Also, with a hinge or pivotal mounting for 
the hearing tubes positioned in the acoustical paths, 
there was a large air cavity in front of the diaphragm 
which resulted in attenuation of the high frequency end 
of the audio spectrum. 
According to the present invention, in a stethoscope 

type headphone, improved performance is obtained by 
providing separate electro-acoustic driving units in each 
hearing tube assembly. Furthermore, special damping 
plugs are provided in particular locations in each hear 
ing tube assembly to produce a system having a relative 
ly broad, substantially uniform response characteristic 
with a resultant minimum of distortion. 

It is a primary object of this invention to provide a 
stethoscope headphone device having a substantially 
Smooth and constant response characteristic over a wide 
range of frequencies. It is another object of this inven 
tion to provide a stethoscope-type headphone device hav 
ing a pair of hearing tubes adapted for pivotal move 
ment about one end thereof without thereby causing 
acoustical losses or frequency discrimination. It is a 
still further object to provide an easily manufactured 
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hearing device of the stethoscope type having hearing 
tubes of proper dimensions and construction to produce 
an acoustical system having a relatively wide and uni 
form frequency response. 
These and other and further objects will be in part 

apparent and in part pointed out as the specification 
proceeds. The invention accordingly consists in the fea 
tures of construction, combinations of elements, meth 
ods of operation and arrangements as will be exemplified 
in the structure to be hereinafter described. 
The principles of the invention will be more readily 

perceived in connection with the following detailed de 
scription of a specific illustrative embodiment and from 
the accompanying drawings in which: 

Figure 1 is an overall plan view of a headphone de 
vice according to the present invention; 

Figure 2 is an enlarged detailed section of the hinge 
portion of this device taken on line 2-2 of Figure 1; 

Figure 3 is a section on a slightly reduced scale look 
ing in the direction of the arrows on line 3-3 of Fig ure 2, 

Figure 4 is a section similar to Figure 3 looking in 
the direction of the arrows on line 4-4 of Figure 2, 

Figure 5 is an enlarged sectional view of the ear piece 
end of one of the hearing tubes of the device of Figure 1. 

Referring now to Figure 1, the headphone unit, gen 
erally indicated at 0, comprises a pair of hearing tubes 
it 2 and 4 attached to two electro-acoustic driving units 
20 and 22, respectively, which in turn are joined for piv 
otal movement with respect to each other by a hinge 
structure, generally indicated at 24, through which the 
electrical circuit is introduced to the driving units 28 
and 22. The hearing tubes 2 and 4 are bent toward 
each other at their upper ends, which are provided with 
ear pieces 16 and i8, respectively, shaped to fit Snugly 
into the ear. cavities of the user, and are curved smooth 
ly downwardly and toward each other from this upper 
bend to the hinged driver units 20 and 22, so as to hang 
comfortably from the ears of the listener. 
The driving units 20 and 22 may be of any suitable 

type of electro-mechanical translating device for con 
verting electrical signals into sounds. The Specific con 
struction of such devices is well known and consequent 
ly not described herein in the interest of simplicity. In 
the present embodiment of the invention these driving 
units 28 and 22 are mounted in housings 32 and 36, re 
spectively. - 

The manner in which the lower end of tubes 2 and 
14 are attached to the driving units 20 and 22, respec 
tively, is illustratively shown in detail in Figure 4 with 
respect to tube E2 and driving unit 20. Tube 2 is 
flared somewhat at its lower end and positioned in the 
housing 32 so that this end is closely adjacent the dia 

5 phragm of the driving unit 20. This flared end is sur 
rounded by a fillet portion 26 which secures and supports 
the tube in the housing 32. 
With this arrangement, a minimum air cavity is ob 

tained in front of the diaphragm which prevents a loss 
of transmission through the tubes at the higher frequen 
cies. In addition, by the provision of separate driving 
units for each hearing tube, the pressure leaks encoun 
tered heretofore in devices of this character have been 
eliminated, thus providing a materially increased low frequency range. 
As shown in Figures 4 and 5, damping plugs or pads 

28 and 30 are inserted in the hearing tubes adjacent the 
ends thereof. These plugs are cut slightly larger than 
the inside of the hearing tube and are forced into the 
tube so that they remain in position therein by reason of 
their pressure against the tube wall. in a particular em 
bodiment of the present invention found to be satisfac 
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tory, the plugs were cut from long-fibered 100% wool 
brown felt sheets one-sixteenth of an inch thick, having 
a density of 22% (relative to specific gravity of water) 
and, as shown in Figures 4 and 5, placed one-eighth of an 
inch from the upper or ear piece end and the driver end 
respectively of the hearing tubes. Furthermore, with the 
plugs so positioned a tube having an internal diameter 
of 0.157 incia and a length of 7.859 inches was found 
satisfactory. 

in the particular embodiment described these positions 
were found to be critical, the upper pad having to be 
placed one-eighth of an inch plus or minus one-sixteenth 
from the upper end, and the lower pad having to be 
placed within one-half of an inch from the driving unit 
end. These pads so positioned, it was found, have an 
important effect in that they smooth out to a substantial 
degree the harmonic resonances that would appear in the 
upper frequency ranges and eliminate considerable dis 
tortion and hoarseness. This is due in part to the fact 
that in tubes of this type, without such plugs, standing 
waves are obtained when sound is introduced by a driving 
unit at one end, producing resonances at the various 
harmonics which must be smoothed out to prevent ex 
cessive distortion. It should be noted that pads of this 
type will provide damping at some frequencies no matter 
where they are placed. However, suitable tube dimen 
Sions together with proper placing of the damping pads, 
and selection of material therefor of suitable porosity for 
example, as described above, were found to combine to 
give the Smoothest overall response obtainable compatible 
with simple manufacturing procedure. With this arrange 
ment Set forth above, it is possible to obtain a substan 
tially smooth response characteristic from approximately 
30 cycles per second to 5000 cycles per second with varia 
tions that do not exceed plus or minus 5 decibels. 

While only the specific structure of the left-hand hear 
ing tube assembly of the headphone device 10 has been 
described, it is to be understood that the right-hand 
hearing tube assembly is substantially identical except for 
the electrical contacts and plug assembly of the hinge 
Structure. 
Thus it is seen that, according to the present invention, 

a headphone unit is obtained which has a balanced and 
Sealed acoustical System which produces a smooth re 
Sponse characteristic over a wide range of frequencies. 

While the present invention has greatly improved the 
frequency response characteristics of a hearing device of 
this type, it requires a special type pivot or hinge con 
struction between the hearing tube assemblies. This 
hinge arrangement must provide an electrical circuit for 
each driving unit in addition to its normal mechanical 
pivoting function. Accordingly, as may seen in Figures 
3 and 4, the driving unit housing 32 has as an integral 
part thereof a projecting ear 34, and driving unit housing 
36 has a similar projecting ear 38. 

Referring now to Figure 2, it is seen that these two 
projections are joined by a shaft 49 having an integral 
head 42 on one end thereof. The head 42 is seated in a 
recess 54 in the outer face of the projecting ear 38. The 
other end of shaft 40 projects into a similar annular 
recess S5 in the outer face of projecting ear 34 and is 
provided with an annular groove 43 which is adapted to 
receive a lock washer 44 which rests on a retaining 
Washer 46. An outer cover 48 is positioned in an 
annular step 49 in the recess 55 to close it and prevent 
dirt from entering the hinge assembly joining the driving 
units. Spring washer 50 and washer 52 are provided 
between the shaft head 42 and the inner portion of the 
recess 54 to urge the inner faces of the two projecting 
portions together to insure good electrical contact be 
tween the contact portions on the inner faces thereof, 
as will be described hereinafter. The hearing tube as 
semblies can thus be rotated until stopped by the abut 
ment of driver units 20 and 22 in one direction and the 
contact of driver unit 22 against plug 66 in the other. 
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4. 
Referring now to Figure 3, arcuate contact plates 56 

and 58 are mounted in the inner face of projecting ear 
33. These plates are connected to driving unit 22 by 
wires 60. Similarly, referring now to Figures 2 and 4, 
c pair of contact plates 62 and 64 are positioned in the 
inner face of ear 34 and connected to driving unit 20 
by wires 70. These contact piates, as will be seen from 
Figure 2, form a part of a pair of curved spring clips 
which also make contact with prongs 68 of a plug 66 
through which the signal to be heard is introduced into 
the hinge assembly. This arrangement provides a spring 
urged contact for the prongs 68 as well as a further Spring 
pressure to insure proper contact between the contact 
plates as the hinge is rotated. The contact plates 56, 
58, and 62, 64 respectively are positioned so that they 
insure contact between the parallel driving-unit circuits 
and the prongs 68 in all positions to which the hinge can 
be moved. 
The plug 66 has a pair of prongs 68 which are adapted 

to engage, in a detent 69 therein, the bent over spring 
clip portion of the contact plates 62 and 64. Thus the 
signal to be heard is fed from plug 66 through prongs 68 
and contacts 62 and 64 to the driving unit 20; and through 
the additional contacts 56 and 58 to driving unit 22, 
where it is, in each case, translated into sound and then 
fed through the hearing tubes 12 and 14 respectively, to 
the ears of the listener. 

Hence, it is readily apparent that there is provided, in 
accordance with this invention, a headphone device having 
fixed and identical acoustical systems feeding into each 
ear without any possibility of leakage, which gives a 
greatly improved frequency response over a much wider 
range of frequencies than heretofore found possible. 

While there is given above a certain specific example 
of this invention and its application in practical use, it 
should be understood that this is not intended to be ex 
haustive or to be limiting of the invention. On the con 
trary, this illustration and the explanation herein is given 
in order to acquaint others skilled in the art with this 
invention and the principles thereof and a suitable man 
ner of its application in practical use, so that others 
skilled in the art may be enabled to modify the inven 
tion and to adapt it and apply it in numerous forms, 
each as may be best suited to the requirement of a par 
ticular use. 

claim: 
1. in a wide, approximately uniform response charac 

teristic signal transcribing system of the type wherein the 
signal is to be confined to the ears of an individual 
listener, a headphone unit of the stethoscope type having a 
sealed acoustic path of fixed characteristics from ear to 
translating unit and comprising, a pair of rigid hearing 
tubes having ear pieces mounted on one end thereof, a 
pair of driving units coupled to the other ends of said 
tubes so as to provide a sealed acoustical path from driv 
ing unit to ear piece, a hinge assembly for joining said 
hearing tube-driving unit assemblies adjacent said driv 
ing units for pivotal movement in relation to each other, 
and spring-urged sliding electrical contact plates posi 
tioned within said hinge assembly to provide electrical 
circuits for the introduction of electrical signals to said 
driving units. 

2. A headphone device for use in a signal transcribing 
system of the type wherein the signal is to be confined to 
cine listener comprising, a pair of curved rigid hearing 
tubes, a pair of driving units mounted on one end of said 
tubes and coupled therewith to provide fixed and matched 
acoustical characteristics for each assembly, a projecting 
ear on each of said driving units adapted to mate with 
the corresponding projecting ear to provide a mechanical 
pivot point for said tubes, and spring-urged sliding elec 
trical contacts mounted within said projecting ears to pro 
vide an electrical circuit between said driving units and 
the prongs of a plug inserted in one of said projecting 
eaS. 
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3. For use in a signal-reproducing system of the type 

wherein electrical impulses are to be converted into sound 
signals for transmission along two separate paths sub 
stantially sealed off from the outside atmosphere to the 
ears of an individual listener, comprising, in combination, 
a pair of substantially rigid hollow hearing tubes each 
having at one end thereof an earpiece shaped to fit snugly 
into the ear cavities of the listener, said hearing tubes 
being constructed of solid non-permeable material ar 
ranged to form curved acoustical channels extending 
downwardly from the listener's ears to a region beneath 
the chin of the listener, a pair of electro-acoustic driv 
ing units for translating electrical signals into correspond 
ing sound signals and positioned for substantial support 
by the chest of the listener, coupling means for joining 
each of said driving units, respectively, to one end of each 
of said tubes in said region, and hinge means pivotally 
joining said driving units for movement relative to each 
other, whereby continuous sealed acoustical paths are 
provided from said source of sound signals on the 
listener's chest to the ear piece ends of the hearing tubes 
to assure a relatively wide frequency response in the 
audible range in the transmission of sounds from said 
sound source to the listener's ears. 

4. For use in a signal-reproducing system of the type 
wherein electrical impulses are to be converted into sound 
signals for transmission along two separate paths to the 
ears of an individual listener, apparatus comprising, in 
combination: a pair of substantially rigid hollow hear 
ing tubes each having at one end thereof an ear-piece 
shaped to fit snugly into the ear cavities of the listener; 
said hearing tubes being constructed of solid non-perme 
able material arranged to form sealed acoustical chan 
nels curving downwardly from the listener's ears to a 
region of joinder beneath the chin of the listener; elec 
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6 
tro-acoustic driving means for translating electrical input 
signals into corresponding sound signals to be introduced 
into the lower ends of said hearing tubes; pivotal coul 
pling means in said region of joinder for securing said 
electro-acoustic driving means and the lower ends of 
said hearing tubes together to be supported by the chest 
of the listener, and permitting manual adjustment of the 
relative angular positioning between said hearing tubes; 
and means forming part of said pivotal coupling means 
for sealing off the lower ends of said hearing tubes from 
outside atmosphere in all angular positions of said hear 
ing tubes relative to one another; said pivotal coupling 
means and said driving means being constructed and ar 
ranged to maintain constant-length acoustic paths be 
tween said driving means and the lower ends of said hear 
ing tubes throughout the range of adjustment of relative 
positioning between said hearing tubes. 
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