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Zo all whom it may concern.
Be it known that I, DAVID PORTER HIEAP,

a citizen of the Unlted States and an oﬂlcel

in the Corps of Engineers, United States
Army, now residing at Wilmington, county
of New Hanover, and State of N orth Carohna,
have invented cextam new and useful Im-
provements in Topophones, fully described

-and represented in the following specification

and the accompanying drawings, forming a
part of the same.

This invention relates to improvements in
sound-locating instruments, the instrument
embodying the present I“mprov,ements being
known as a ‘‘ topophone.”

The principal purpose of this invention is
to enable vessels to change their direction of
movement “with relation to dangerous ob-
jects, such as vessels, icebergs, the shove, or
similar obstacles to their safe » movement and
thus avoid contact or collision with them,
which purpose is attained by means ot an in-
strument whereby the direction or source of

.sounds produced at or reflected from a more

or less distant point from the instrument may
be determined in time to enable the vessel to
escape, if necessary, any danger the source of
The usefulness of this in-
strument is especially realized by its employ-
ment as an aid to navigation, its operation in

such use being to detect and locate the direc-

tion or position of a sound-producing object
in its relation to a vessel at such times when
said object may not be visually perceived, as’|
at night, during foggy weather, or by reason
of distance ; but the instrument.is suscepti-
ble of other uses, as during a war, when it is
desirable to ascertain the location of an ap-

- proaching body of men or the.position of a

dangerous cannon and the like when the same
are not visible. .

Thepresent invention consistsin novel con-
structions of the instrument, fully hereinafter
explained and claimed, havmg for its object
not only the increase of sensitiveness of the
instrument whereby the range of its sound-
detecting eapacity is enlarged, but improv-

-ingits mode of operation, whereby exactitude

50

in determining the direction of the sound is
attained without extensive movement of the

instrument, whereby a sound produced from

anobject—suchasahorn, bell,whistle, orcan-

i

non—or one deflected from any object, as by
echo, or one made, as by a body of men, may
be detected and have its direction indicated
acoustically, so that while the object is suffi-
ciently distant, as from a moving vessel, the
dirvection of movement of the latter may be
changed and asafe course be made that will
avoid collision with said object or some other
advantage be taken of the definite knowledge
thus attained, such as the making or facili-
tating of an attack on a body of troops or its
armament, or distant sound signals be c(f‘ect——
ively heard and understood.

Practical embodiments of these improve-
ments are illustrated in the accompanying
drawings, in which—

Figure 1 is rear elevation of the instru-
ment, which illustrates it ag sustained for use
by a supporting-standard held or manipu-
lated by the operator. T'ig. 2 is a plan view
of the instrmment, to.-which parallel dotted

lines are added to indicate the direction of

sound-waves. TFig. 3 is an enlarged vertical
sectional elevation of the same, as viewed from
the rear. Fig. 4 is a side elevation of the
same as seen looking in the direction of the
arrows in Figs. 1 and 3. Fig. 5 is a side ele-
vation of an instrument in which the receiv-

ers are supported a distance apart and are-

without a front guard. Fig. 6 is a side ele-
vation of another form and arrangement of

receivers in which this invention maybeem-.

bodied. Fig. 7 isaplan viewthereof, and Fig.
8 is a plan view of still another form and ar-
rangement of receivers in which the inven-
tion may be embodied.

The essential characteristic features of this
instrument are two acoustic receivers whose
mouths point in substantially opposite direc-
tions and thus made incapable of simulta-
neously pointing in the same direction, orin
that of the object producing the sound, the
location of which it is required to determine,
said receivers being provided with sound-
conductors for conveying the sound to the ears
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of the user, all of which is hereinafter fully

ex plained and claimed. -
""In'the precise ‘'embodiments shown in the

100

drawings of the present invention, which are -

preferable forms, ‘the exa,mple shownin Figs.
1 to 4 comprises sound-receivers B C, Whlch

are in general structure of conical form, their -
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dininishing stems or rearward portions being
curved at approximately right angles to their

~ mouth portions, so that the receivers may
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preferably besupported above thehead of the
user and normally stand with their mouths
pointing in substantially diametricaly oppo-
site directions and at right angles to the linc
of vision of the user, to whose cars said di-
minishingstemsorrearward terminationsare
directly connected by conducting-tubes 22 23
and suitable earpieces, the parts being sup-
ported Ly suitable mountings whereby the in-
strument may be conveniently turned in re-
spect to the source of sound.
receivers are separate and distinct members,
secured together in their described relation,
in this, one of the preferable forms, by being
fastened with stay-bands 40 50, which attach
them to the head II of a carrying-staff, as S.
I'his staff may be operated wholly by hand,
orbe supported on some base and vibrated by
some attachment. '

Although not requisite to the proper opera-
tion of this instrument, for the reason that
the outer sides of these sound-receivers will
perform the same function, as appears by
other illustrations, it is desirable to provide
them with a guard or deflector D, which at
times so protects them that the sound-waves
may be wholly or partially excluded from both
or either of them. In Figs. 1 to 4 the guard
is shown as arranged in front of and close to
their outer sides, so as to at least cover the
same, although it is preferable that this guard
or deflector D shall extend somewhat beyond
the mouths or open ends of the sound-receiv-
ers. This guard, which is similar to and
serves a snml(u purpose to the front guard
described in my Patent No. 564,926, is shown
as.slightly curved, and this is desirable, as
that form tends to deflect the sound-waves,
which are to be rejected from action there-
with, away from the instrument; but said de-
flecting-guard may be straight.

Any mode of attaching the guard to the re-
ceivers may be adopted, as the angle-bars 23.

Although thé receivers are shown as sup-
ported for use by a staff, as S, and notwith-
standing that it is preferable to support them
above the head of the user, this instrument
may be mounted for usein variousways .Thus
it might be supported on a tripod or other
stand, so as to be capable of moving pivotally
thereon, its sound-conductors B C being con-
tinued to earpleces by suitable connectxons, as
the tubes 22 23; but other modes of support-
ing the smd receivers so that they may be con-
nected, respectively, with the right and left
cars of the operator and yet be readily moved
with respect to the direction of the sound, by
which the advantages of this invention may
be attained, will be apparent.

This instrument may be embodled as in
IFigs. & to 8§, wherein structures are shown
which are devoid of any front guard. Such
guard may be omitted, for the reason that in
some structures of this instrument its sides

1
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themselves act asa guard, as is especially ap-
parent from IFig. 6; but in somo uses the

structure of ¥ig. 5 is perfectly available, for yo

the reason that with the other protections
against the injurious action of sound-waves
passing the instrument or othérwise reaching
the operator, as hereinafter explained, the in-

strument is operative for many if not all of 75

the uses for which it is designed, whether or

not it is provided with the enlarged rim M,
In the modifications containing the inven-

tion shown in Figs. 6, 7, and 8 the sound-

receivers are somewhat different in form and $o .

relative arrangement from those shown in
Figs. 1 to 5, but point in substantially oppo-,
sitc directions.

In the special use of this instrument, as

upon vessels or in similar situations, whether 83

or not the operator is housed, it is important
to protect the cars from extraneous or local
sounds by covering the head of the operator
with & non-conducting helmet, so that such

sounds may not be heard through iinpact with 96

the body or portions thereof.

A good form of helmet and carpicce- carrier
is illustrated and described in Patent No.
564,926, granted to me July 28, 1896, and it

.should be stated that such a helmet may be 95

extended'to cover the face of the user to a
greater extent than is shown in such patent
and be extended downward by a sound-proof
appendage that will more or less protect the

body of the user from conveying sound to his 100

cars. Of course the means for protecting the
body from conducting sounds to the ears may,
instead of bLeing connected with the helmet,
be a separate structure fastened thereon or

be independent of the helmet, and when ad- 103

justed coOperate therewith so as to protect as
much of the person of the operatoras may be
found desirable.

As isolation of the instrument fronr the

conduction of sound-wavés other than those 110

which enter the mouths of the acoustic re-
ceivers is essential to perfect results, espe-
cially when the sound-producing object is
very distant or the sound is weak it is impor-

tant that the instrument itself shall be ade- 115

quately protected from transmitting local
sounds as well as those it is desired to locate,
and this is partially realized by the non-con-
ducting feature of the instrument described
in my said patent.
in practical use that no matter what material
composes the acoustic receivers themselves
they must, in order to attain the highest effi-
ciency, be made sound-proof by incorporat-

ing with them some means rendering them 123

sound-proof, or, in other words, rendered in-
capable of tmnsmlttmv throuvh their walls
sound-waves imnpinging upon’ theu exterior
surfaces orsides. ThisIaccomplish by mak--

ing them out of a non-sound-cenducting sub- 130

stance, as wood fiber, which may, if made
thick enough, be capable of self - support,
though it is preferable to provide it with a
netal portion to aid its support. Another

I have found, however, 120
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way to effect the same result is to construct
the receivers with double walls, so as to pro-
vide a space between them and to interpose
between the composite wall of each some non-
sound-conducting material, as is shown in
Fig. 3, where the space thus provided between
their double walls is filled, packed, or con-
tains a non-sound-conducting material.

The use of thisinstrument will be explained
with special reference to Figs. 1 to 4. Itis
obvious that when the same is presented with
the sides of its acoustic receivers facing or
directed to the source of sound, as shown in
full lines in Fig. 2, whether or not it has the
front guard D, the waves of sound repre-

sented by the parallel dotted lines in said:

figure will impinge against such sides or
move past their open mouths without enter-
ing therein. If under this adjustment or
presentation of the instrument it should be
presented not directly toward the source of
sound, as is indicated by the dotted outlines
of it in said Tig. 2, some of the waves of
sound will then enter from theleft-hand side
of the observer and be directed in the left-
hand receiver, at which time the waves of
sound on his right-hand side will pass beyond
the right-hand receiver without entering it.
Thus the sound-waves entering the left-hand
receiver will be heard in his leftear and none
will be practically audible in his right-hand
ear, and hencehe will know positively that the
source of sound is upon his left-hand side, and
ifhethen turns the instrument to the left until
he hears the sound in his right ear he will
have found limits of direction within which
that sound-producing object must exist and
will then be able to tell the general direction
of such sound.  If now upon vibrating the
instrument to the right-hand until the sound
is again heard in the right ear, the observer
will know that a horizontal line at right

angles to the axis of the two receivers has

passcd the line of direction of the sound, and
if he then vibrates the receiversso as to hear
the sound alternately in each ear he will
havereduced said limits and know that a line
bisecting the angle of oscillation will be the
line of direction of the sound.

It will thus appear that the range of vibra-
tion necessary to locate the sound by the use
of this peculiar instrument is diminished to
a small degree, thereby enabling a speedy
location of the direction of sound to be found
with but slight movement of the instrument
itself.

What is claimed is—

1. A sound-locating instrument consisting
of two acoustic receivers, whose mouths point
in substantially opposite directions,-said re-
ceivers having their inner ends provided with
sound-conducting tubes having means for
connecting each with an ear of the observer,
substantially as described.

2. A sound-locating instrument consisting
of twoacoustic receivers, whose mouths point
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in ‘substantially opposite directions, and

whose inner ends are provided with sound-
conducting tubes having means for connect-
ing each with an ear of the observer, said re-
ceiversbeing provided with a sound-obstruct-
ing guard, substantially as described.

3. A sound-locating instrument consisting
of two acoustic receivers whese mouths point
insubstantially opposite directions,each com-
posed of non-sound-conducting walls, sub-
stantially as described.

In testimony whereof I have hereunto set
my hand in the presence of two subscribing
witnesses. -

DAVID PORTER HEAP.
Witnesses: '
II. T. MUNSON,
A. L. KENT.
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