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An ear microphone for insertion in the ear in connection
with portable telephones or radios.

The present invention relates to an ear microphone
comprising a2 microphone unit mounted in a holder, said
unit receiving speech sounds transmitted by tissue from
the wearer, the microphone unit being insensitive to
airborne sound signals. The novel features of the
invention is stated after mentioning the prior art.

The known ear microphones receiving and trans-
mitting via tissue differ from the present invention as
follows:

DK 159190. The disclosed earplug is designed for
arrangement in the auditory meatus thereby requiring
individual adjustment. The arrangement in the inner ear
causes various drawbacks that in addition to the
individual adjustment are an uncomfortable feeling of
pressure in the auditory meatus, sweat in the ear,
pollution by cerumen, loss of sense of sound localiz-
ation when one auditory meatus is blocked etc. The
earplug is deliberately designed to suppress sound
(noise) coming from the outside. The microphone must be
sensitive to airborne sound signals as the signals
arrive at the microphone through internal ducts from the
area of the plug the exterior of which is provided with
recesses to absorb the sound signals from the soft
tissue in the auditory meatus.

GB-A-2 197 158. This ear telephone is also designed
for being plugged into the auditory meatus. Possibly,
the vibration transducer is a piezoelectric element. The
design seems to imply that the whole holder is set to
‘}ibration, and since the holder is relatively heavy, the
consequence must necessarily be that the sound trans-
mission must be of a lowpass nature.

DK 135480. The holder is designed to cover the
whole ear and consequently, it cannot be worn discreet-
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the ear. This can only be obtained by strapping the
microphone on to the head.

DE 4019529 Al. This ear microphone too, is receiv-
ing and transmitting the sound via the jawbone in front
of the ear, and likewise a clamp across the head is
required.

EP-B-0 092 822. This device is also designed for
being pressed into the auditory meatus - like GB-A-2 197
158.

The object of this invention is to avoid the
mentioned drawbacks of the known ear microphones. This
is achieved by an ear microphone according to the
introductory part of claim 1, the microphone being
characterized by what is stated in the characterizing
part of claim 1. Thus, it is obtained that when the
holder can be positioned in the outer ear outside the
auditory meatus, individual adjustment is avoided, easy
insertion into the ear is achieved and the holder is not
being smeared with cerumen. Furthermore, a better
comfort is obtained, and an inconvenient feeling of
.pressure in the auditory meatus as well as sweat in a
plugged auditory meatus is avoided. Moreover, outer
sounds are not necessarily totally shut off.

Next, the background and idea of the invention will
be explained. When people talk, vibrations in the throat
and vocal cords are generated. These vibrations propa-
gate through the bony and liquid-filled tissue. Especi-
ally the jawbone which passes near the front part of the
outer ear produces a strong transmission and transfers
considerably more "teeth sounds" than if the signal was
collected in the throat.

For an ear microphone to be used for full duplex,
sufficient separation between input and output must be
present in order to avoid self-resonance.
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' A microphone having a tight rubbery coating is very
sensitive to movements of the coating. The air pressure
produced underneath the coating cannot escape for which
reason a strong sound pressure is produced on the
microphone membrane. This principle can be further
optimized cf. fig. 3a.
If the area of the coating (h x w) is large
compared to the volume (t x h x w), the sensitivity can
be geared. The sound pressure is proportional to

area x movement . (hxwxAt)
volume (hxwxt)

This relation is useful only to low source impedance
action on the rubber coating, e.g. direct skin contact
and not air. Further, the relatively large mass compared
to air of the rubber coating attenuates about 25 dB of
airborne sound.

The microphone of the ear microphone is a standard
microphone, the sound pressure sensitive face (wall) of
which is substantially hermetically covered by a coating
of flexible material. In use, the coating is in vibra-
tion transmitting contact with the tissue. This coating
renders the microphone substantially insensitive to
airborne sound and due to the soft material, the ear
microphone becomes pleasant to wear.

Therefore, the ear microphone can be used in noisy
surroundings without transferring any appreciable noise
to the microphone which receives the wvocal sound by
direct transfer through the bottom of the ear at tragus.
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The ear microphone may be used in a full duplex ear

communication unit by having a softly suspended electro-
acoustic sound generator mounted in a side of the holder
facing the auditory meatus.

Thus, the ear microphone may be used for e.g.
portable telephones in cars under which circumstances
it is desirable that the user during the conversation
can have both hands free to manoeuvre the car.

Similarly, the ear microphone may advantageously
be used for simplex radiophones, e.g. by the police and
fire brigade, wherein the unit in the ear may be worn
hidden under the helmet or face guard without being
inconvenient during the work.

In the ear microphone, a relatively heavy vibration
absorbing insert reducing vibrations from the electro-
acoustic sound generator to the microphone may be
mounted in an area of the holder between the sound
generator and the microphone unit.

The present invention will now be explained with
reference to the accompanying drawing, wherein

fig. 1 shows the ear microphdne 2 positioned in the
left ear,

fig. la the ear microphone 2 removed from the ear,

fig. 2 the position of the units in the ear
microphone 2,

fig. 2a the position of the microphone coating 10
in the ear microphone 2,

fig. 3 the microphone 4 seen from the side with
spacing foam 11 and microphone attenuation coating 10
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mnimze or elim nate,lyhhe position of the individual units in the ear
microphone 2 appears from fig. 2, wherein the feeder
cable 3 connects microphcone unit 4 and sound generator
7 to the external unit. A heavy oscillation reducing
insert 9 is embedded between microphone 4 and sound
generator 7. The sound generator 7 is embedded in a thin
layer of attenuvation foam 8.

Fig. 3a shows the microphone 4 covered with sound

transparent foam 11 and rubber 10 glued thereto for
attenuation of airborne sound.
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1. An ear microphone comprising a microphone unit
(4) mounted in a holder (2) for reception of speech
sounds transmitted by tissue from the wearer, the
microphone unit being insensitive to airborne sound
signals, characterized in that the holder (2) is
designed for arrangement in its entirety in the outer

6

ear outside the auditory meatus, and the microphone unit
(4) being mounted in vibration transmitting tissue
contact in a part of the edge of the holder (2) facing
the bottom of tragus.

2. An ear microphone as claimed in 1, characterized
in that the sound pressure sensitive face {wall) of the
microphone unit (4) is substantially hermetically
covered by a coating (10) of a flexible material which
in use is in vibration traasmitting contact with the

tissue.

3. An ear microphone as claimed in 2, characterized
in that said coating (10) is made of a rubber elastic
material.

4. An ear microphone as claimed in 1, 2 or 3,
characterized in that said microphone (4) is positioned
inside the holder (2) and is connected with a sound
duct, said sound duct being substantially hermetically
connected with said coating (10).

S. An ear microphone as claimed in 1 through 4,
characterized in that said microphone unit (4) has a
low-frequency cutoff.

6. An ear microphone as claimed in 1, characterized
in that said microphcone unit (4) is an accelerometer.

7. An ear microphone as claimed in one of the
preceding claims to use in a full duplex ear communica-
tion unit, characterized in that said microphone has a
softly suspended (8) electroacoustic sound generator (7)
mounted in a side of the holder (2) facing the auditory
meatus.

—_

I



m xed, in the volune ratio of one part cenment product contained cal cium

silitate and cal - to six parts perlite (weight ratio of 356 parts cium
chl oro-al um nate having the formul a cenment to 182 parts perlite),
gauged with 11CaO 7Al[err](err] . CaC[err]. The anmount of the wat er

and entrained air to a density of 54 tertiary chloro conpound as
determ ned by 65 5 pounds per cubic foot and poured. After one X-ray
analysis in the resulting clinker was hour the conposhi‘ssmatﬂhadee‘é& lace

sufficiently to 24.6 percent by weight; the analysis of t
conpressive force of 48 pounds per clinker (B221J) was as ent

by square inch. At two days the conposition had weight

strength such that it would support 10 124 pounds per square |nch
Sigerr] 19. 40 70

Al [err]Of[err] 8. An eagguifrophone as claimed in EXARAfadterized

Fe[err]Jerr] in that a vibraQi%Q. géasorb%% Rydad @7y S ouetaht s 9f 2

com CaO
an area of the holder (2) between the sound generator

(7) and the microphone unit (4).

9. An ear microphone as claimed in 6, characterized
in that the entire holder is made substantially of a
heavy vibration absorbing material having a density
greater than 2 g/cm?®, e.g. metal.

10. An ear microphone as claimed in 1 through 9,
characterized in that said microphone comprises means
for allowing the feeder cable (3) to be replaced by a
wireless transmission.
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nercial portland cement kiln feed (Conposi - Tierr]
0. 79+ tion A, six parts of hydrated alumna (64.9 MyO
0. 38 75 15 percent by weight Al[err],Jerr]) and 2.0 parts of
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fn percent by Blaine to formthe enriched
: parts by

The cli
cli nker s

S FlG ] FlIG 1a

0

FIG 2a




A5 S 13. 7 19.15 +this invention and

prepared as outlined above Al[err]O[err] 4.4
11.91 contained 8.6 percent |11CaQO 7Al[err]derr] . CaC[err],
Fe[err](err] 1.7 2.71 1.67 percent SO[err] and
1.4 percent free |ine. CaO 42.5 - - 60. 52
The final portland cement conposition vvas]/} MyO is Sh
2.87 mixed with expanded perlite, in the Tatio of 90 30 B"’e“R hced
0.6 0.68 one part by volume of cenent to siXx ' ﬂ
Na[err] O 0.3 0.29 perlite, gauge nd
entrained air F - to a density
of 51 pounds per cubic foot and Free CaO -
1.31 poured. After two hours the concrete had set I gnition Loss
35.4 0.57 sufficieniy 'st a corrpre55| ve force of 95
62 pounds per square inch. By {hegere—e ppunt of the ternary
fluoro conmpound three days th¢ E):; crete had devel oped strength as
determ nad by X-ray analysis i 1%;’ e clinker to resjst a conpressive force
of 232 pounds RS -,
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was 19. 30 percent by weight. One hundred per square inch. parts of the
‘ground clinker were mxed with 2.6 parts anhydrite (CaSOerr]) and 2.6
parts EXAMPLE 5 100 44 calciumsulfate
hem hydrate (CaS( err]. [err]H err]0) One hundred parts by weight of a
com to give a cenent containing 18.3 percent nmerci " ortland cenent
kiln feed (Conposi - |1 Ca0O. 7Al[err] Qa,gkr]. CaF[err], eplaced T
SJerr] and tion A of Exanple 3), six pgijs of hydratedl (1 ent
free line. al um na (64.9 percent by

Alferr]Jerr]) and The resulting cenment was mxed with per- 2.32
parts of anhydrous calciumchloride were 105 45 |ite in the ratio one part
by vol une of clinker interground and burned in an electric nuffle to
six parts of perlite, gauged with water and at 1440[err]C (2624[err]F.)
for 35 mnutes. The entrained air to a density of 49 pounds per
resulting clinker was ground to a fineness cubi ¢ foot, and poured.
After one hour the of 4038 Blaine. The analysis of the resulting
conposition had set sufficiently to resist a clinker (1220[err]F.) in

wei ght percent was as SQOND OUTLET SOFT FORM WITH SKIN

PICK-UP RRER

FG. 4



50 conpressive force of 88 pounds per square follows: I nch. By the

end of -two days the concrete had devel oped-strength to resist a

. conpr es- Sigerr] 19.72 sive force of 130 pounds
per square inch. Al[err]O[err] 11. 88
Fe[err](Jerr] 2.58 ABSTRACT EXAMPLE 4
CaO 61. 45 115 55 Five hundred thirty-seven
parts by wei ght An ﬁ@g)mlcrephone for insertion in,thg ear ip qgﬁ%ﬁﬁ
calcite (CaCJ err ithl gdrable aklepholess bkOradios. 0.02
commercial kaolin (see Exanple 1 for Na[err] O
0.02 anal ysis) and 17.5 parts of anhydrqus .cal . 0,.85 Lum
chloride (Cad[err]) weri® Er@fﬁﬁﬂﬁhaﬂé (2 fEFeéﬁﬁ%Stfgn 17%the efl
0. 36 120 (@0) hiti neshmecdidd vl th o289 cteléphoies ourrgdios.

mnutes in a gas fired]uiachscIiinbR8u o) "¢o B Yo id NenkbiRey
S ero Compotn ear (1) comprises e.g. a microphone (4) and a sound
generator (7) designed to avoid a hand operated phone.
The ear microphone (2) is based on tissue trans-
mitted sound transferred directly from vocal cords to
microphone (4) by contact in the ear (1) of the rubber
coating (10) of the microphone (4) against tragus.

Microphone (4) comprises attenuation of low-fre-
quency sound, and microphone (4) provided with rubber
coating (10) has a minimal sensitivity to airborne

sound, whereby use in noisy surroundings is enabled.
; Arrangement of the ear microphone (2) in the outer
ear (1) prevents those inconveniences caused by use of

constructions based on arrangement in the inner ear.

(Please note that Figure 4 should accompany the abstract when published)
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5 as determned by X-ray analysis in the clinker sive strength at one
hour was 1000 psi and at was 14.8 percent by weight.

one day was 3300 psi. The ground clinker was mxed with perlite

in the ratio one part by volume of clinkeABSTRACT EXAMPLE 8

60

An ear microphone for insertion in the ear in connection
with portable telephones or radios.

An ear microphone (2) for insertion in the ear
(1) in connection with portable telephones or radios.
An ear microphone (2) for insertion in the outer
ear (1) comprises e.g. a microphone (4) and a sound
generator (7) designed to avoid a hand operated phone.
The ear microphone (2) is based on tissue trans-
mitted sound transferred directly from vocal cords to
microphone (4) by contact in the ear (1) of the rubber
coating (10) of the microphone (4) against tragus.
Microphone (4) comprises attenuation of low-fre-
quency sound, and microphone (4) provided with rpbber
coating (10) has a minimal sensitivity to airborne
sound, whereby use in noisy surroundings is enabled.
Arrangement of the ear microphone (2) in the outer
ear (1) prevents those inconveniences caused by use of
constructions based on arrangement in the inner ear.

(Please note that Figure 4 should accompany the abstract when published)
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.5 5iX g{?’ts._.of:..-_perl ite,fgauged with water and A concrete m xt G"’r‘"é’%s

pr epar & rom-the :v.. emrained:#r to a density of 49 pounds per enriched
cement W)éw ously descfl‘k)ecd b ERE cubi ¢ foot and s;?1oure Af e

hours {he -anmplte 7. w:th mgredl ents .of T he co 2
suffic ently to resist a were: iconpr essi ve force of 86 pounds per
square|10. . inch. .E the emd?/8 t hree da s the concrete had Enri ched
cement L217.27. e‘ phEAR MIGROPHOME FOR §EBMQ£?MTH§ EARiIN: 5 conpr essi ve
Wt er - (net) CONNECTIDNWMMTABLE&EI& ONES QBIRABIQS square

I nch. Sand 16. 3 pounds

G avel (3/460 The 28 day strengths of the Iightweight

mum si ze) SCT P“Oﬂ 23.1 pounds perlite concretes (3 day noi st
cure, sub- 15 sequent 25 day dry cure) described in Ex- These

i ngredients were_mnixed for two 70 n&les 1 te 5 above averaged about
450 nminutes andThe presentcinventioncealates toan ear microphone

comprising a microphone unit mounted in a holder for
reception of speech sounds transmitted by tissue from
the wearer, the microphone unit being insensitive to air-
borne sound signals.

DK-B-159190 discloses an earplug designed for ar-
rangement in the auditory meatus thereby requiring in-
dividual adjustment. The arrangement in the inner ear
causes various drawbacks that in addition to the individ-
ual adjustment are an uncomfortable feeling of pressure
in the auditory meatus, sweat in the ear, poliution by
cerumen, loss of sense of sound localization wheri one
auditory meatus is blocked etc. The earplug is deliber-
ately designed to suppress sound (noise) coming from
the outside. The microphone must be sensitive to air-
borne sound signals as the signals arrive at the micro-
phone through internal ducts from the area of the plug
the exterior of which is provided with recesses to absorb
the sound signals from the soft tissue in the auditory
meatus.

From GB-A-2 197 158 an ear telephone is knqwn
which is designed for being plugged into the auditory
meatus. Possibly, the vibration transducer is a piezoe-
lectric element. The design seems to imply that the whole
holder is set to vibration, and since the holder is relatively
heavy, the consequence must necessarily be that the
sound transmission must be of a lowpass nature.
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microphone

DE 4019529 A1 discloses an ear rmcrophone re-
ceiving and transmitting the sound via the jawbone in
front of the ear, and likewise a clamp across the head is
required.

EP-B-0 092 822 discloses a device also designed
for being pressed into the auditory meatus - like GB-A-2
197 158.

The object of this invention is to avoid the
above-mentioned drawbacks of the known ear micro-
phones.

This is achieved by an ear mlcrophone character-
ized in that the holder is designed for arrangement in.its
entirety in the outer ear outside the auditory meatus, and
the microphone unit being mounted in vibration transmit-
ting tissue contact in a part of the edge of the holder fac-
ing the bottom of tragus.

Thus, it is obtained that when the holder can be po-
sitioned in the outer ear outside the auditory meatus, in-
dividual adjustment is avoided, easy insertion into the
ear is achieved and the holder is not being smeared with
cerumen. Furthermore, a better comfort is obtained, and
an inconvenient feeling of pressure in the auditory mea-
tus as well as'sweat in a plugged auditory meatus is

This is the replacement sheet
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vide a health hazard. of set retarder, i.e., calcium
sulfate, used to 85

control the initial set time. The anmount of 30 EXAMPLE 7
the ternary compound, or a mixture of tde Su Onduly 1288
prepared by m x- ~several halo ternary conpounds, shoul d be at ing 89.6
parts of thavoigdediMoreovar, outesisoun raf@mtamecgssaﬂyne-

portl and t?g&%i]ﬂ 9.6 parts of a commercial port- cenment to obtain
signi ficant I nomc 90 | and clinker C, 16 parts anhydrite

(anhydrous cons\Affah Opebgwtaﬂé. vibtations indthefroat andyecdl) and
4.8 parts of dehydrate ter ou::fenot excged ghl rty ercent Pé
wei ght . Qf)%ﬁ)x ar@s@engra fﬁ{@ oN$a e

cnf orr] /g (EW ?"' S hong, 4pd liq aﬂt'é“r%ﬁ{ “agr%@?hg%péﬁia“’?’%a d
aﬂal yéed as ;ehtpassfesmear tMnthMdmhe outerni ne
the i entlty

amount of hgarapamuces a.5t¢RNG dransmissionsagd, transfers co™
21.82 sidérabiy it Pre&tRsaUhds “ahanf'thé signal was col-

lected in the throat.

For an ear microphone to be used for full duplex,
sufficient separation between input and output must be
present in order to avoid self-resonance.

In order to increase the separation in the ear micro-
phone, the sensttivity to vibrations can be increased, and
the sensitivity to acoustic sounds can be decreased.
Thus, a microphone being unable to hear anything is de-
sirable. At the same time, this results in the advantage
of suppression of the surrounding noise.

A microphone having a tight rubbery coating is very
sensitive to movements of the coating. The air pressure
produced undemeath the coating cannot escape for
which reason a strong sound pressure is produced on
the microphone membrane.

If the area of the coating (h x w) is large compared
to the volume (t x h x w), the sensitivity can be geared.
The sound pressure is proportional to

area x movement _ (hx wx Al)
volume " (hxwxt)
This relation is useful only to low source impedance ac-
tion on the rubber coating, e.g. direct skin contact and
not air. Further, the relatively large mass comparedto air
of the rubber coating attenuates about 25 dB of airbome
sound.
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40 Aferr]err] 6. 02 Chenistry 30, 196

(1958) and was as foll ows: Fe[err]CIerr] 2 .36
Silicon was enployed as the internal

64. 59 standard, the 111 line (3. 14A)Stmtﬁutm§l@@pt 41060 July 1998

MyO 3. 36 One of the two strongest lines of the
hal o- S err] 0.22 al um nat es,
d=4.88[err], was chosen as the 45 Klerr] O 0. 42

anal ytical line mﬁ%ﬁrfo}ﬁé@f the earﬁrmcrophone iskspgtandard

0.19 sities I Nes were neasure
CaO mncrophorw unit, themsou prassuféa§ensuwe face

rove xray dwalfiof Which 18 substantialfy Rermetically EEfvé?éB By nates
patterns thggoa'tﬁnﬁf ﬂezab% eﬂarltmajse the ceatmn invibray mortar

was prepare to € ut also to ure fromthe

enri ched cetion tram SlmmlﬂgemtﬂCWWQEr tlpe[ &fs-’fuﬁad ls matmges at

over i ap ¢ he rEAGES the Hidhpfidhne, substantially insensitive to air- ' "°°
borne sound and due to the soft material, the ear micro-
phone becomes pleasant to wear.

Therefore, the ear microphone can be used in nousy
surroundings without transferring any appreciable noise
to the microphone which receives the vocal sound by di-
rect transfer through the bottom of the ear at tragus.

The ear microphone is preferably provided with
low-frequency cutoff. Due to the tissue transmitted
sound spectrum in which low-frequency content is dom-
inating, it is advantageous having the low-frequency
dominance removed already in the receiving phase as
this low-frequency dominance may cause overamplifica-
tion in the electrical system.

The ear microphone may be used in a full duplex ear
communication unit by having a softly suspended elec-
troacoustic sound generator mounted in a side of the

“holder facing the auditory meatus.

Thus, the ear microphone may be used for e.g. port-
able telephones in cars under which circumstances it is
desirable that the user during the conversation can have
both hands free to manceuvre the car.

Similarly, the ear microphone may advantageously
be used for simplex radiophones, 6.g. by the police and
fire brigade, wherein the unit in the ear may be worn hid-
den under the heimet or face guard without being incon-
venient during the work.

Free
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sli dht degree. Instead of graphically correct- Enri ched cenent

251. grans ing for this overlap, the conbined intensities Wat er
105 grans of these two lines (the area under the double Sand

502 grans hunp) were neasured, and the rat Subgtitute sheet - 10 July 1998
conbined intensity to the intensity of the 115 These ingredients were

m xed two mnutes 4.88 Aline was calculated for various mx- 55 and two
i nch b f t f f .thr
compounds) —© $r tRet RaRBIcroRbEne, 1eIRINe L heay ViRGtOH o ned
different prawéﬂgmgofnéeh teducing vibratien®from the  élettrdgs: the
conpres- The ensity ratf¥o versus t [err]

coustic_ soun generator fo the mzcrophone may be

mounted in an area of the holder between the sound gen-

erator and the microphone unit.

The present invention will now be explained with ref-

erence to the accompanying drawing, wherein

fig. 1 shows the ear microphone positioned in the
left ear,

fig. 1a the ear microphone removed from the ear,
fig. 2 the position of the units in the ear microphone,
fig. 2a the position of a microphone coating in the
ear microphone,

fig. 3 the microphone unit seen from the side with
spacing foam and microphone attenuation coating
fig. 3a the microphone unit with microphone attenu-
ation coating glued thereto, and

fig. 4 the design concept of the ear microphone.

Fig. 1 shows the position of an ear microphone in
the outer ear with a microphone unit 4 in contact with the
bottom of tragus. The microphone unit 4 is mountedin a
holider 2. If applied to the right ear, an ear microphone in
a mirror-inverted embodiment is used. The microphone
unit may e.g. be an accelerometer.

The position of the individual units in the ear micro-

- phone appears from fig. 2, wherein a feeder cable 3 con-
nects microphone unit 4 and a sound generator 7 to an
external unit. The feeder cable 3 can be replaced by the
use of wireless transmission. A heavy oscillation reduc-
ing insert 9 is embedded between microphone unit 4 and
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1,214,173 6 silicon to
hal o-al um nate, and also to pure suitable. Determ ne the coi bbi ned
intensity 20 12Ca0O 7Al[err]O[err], were linear, each having a of the
3.20 A and 3.14 A lines. Also deter- 6 positPybstitutesbeet- 10eiuly 1998 he

axis of intensity mne the intensity of the 4.88 Aline of the

sound generator 7. The sound generator 7 is embedded
in a thin layer of attenuation foam 8.

Fig. 3 shows the microphone unit 4 covered with
sound transparent foam 11 and rubber 10 glued thereto
for attenuation of airborme sound.

This is the replacement sheet
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ratios and a positive slope, [err]. In each case hal o-al um nate. t he
intercept is equal to the ratio of the 3. Calculate an intensity rati o,
R, by divid- intensity of the 3.20 Aline of the particular 1ing the
conbined intensity of the 3.20 A and 2B Substitateshestt h40 Lhily -1998
4.88 [err] lines. These 3.14 [err] lines by that of the 4.88 ATine. The
i ntercepts differ fromeach other and can be intensity ratio so obtained
is used to cal - used to identify the particular conpound pre- cul ate
t he wei ght k&&é of halo-alumnate to 10 sent.

1

silicon by tion. The detail ed nethod of sanple analysis
fol | ows. If it is not known which hal o-al um nate
[err] 30 is present, determine the intensity ratio of 15

oTerence 16t hapgt S RICOPNOREEQTRIIEING B, MICtOpNErte U er 1

M mounted in a holder ('é) for recep{}on of speech
sounds transmitted by tissue from the wearer, the
microphone unit being insensitive to airborne sound
signals, characterized in that the holder (2) is
designed for arrangement in its entirety in the outer
ear outside the auditory meatus, and the micro-
phone unit (4) being mounted in vibration transmit-
ting tissue contact in a part of the edge of the holder

(2) facing the bottom of tragus.

t he sl ope,

2. An ear microphone as claimed in 1, characterized
in that the sound pressure sensitive face of the
microphone unit (4} is substantially hermetically cov-
ered by a coating (10) of a flexible material which in
use is in vibration transmitting contact with the tis-
sue.

3. An ear microphone as claimed in 2, characterized
in that said coating (10) is made of a rubber elastic
material.

4. An ear microphone as claimedin 1, 2 or 3, charac-
terized in that said microphone unit (4) is positioned
inside the holder (2) and is connected with a sound
duct, said sound duct being substantially hermeti-
cally connected with said coating (10).

[T T TR
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i dentifies the hal o-al umi nat e. of the calibration curve

determ ned for the 2. Intergrind a known quantity of silicon
conmpound sought. The val ues of the constants with the sanple. Ten
percent Si is usually are given in theBfoll ovigylstitdtyg sheeta510 July 1998
Conmpound X [err]x [err]x

12Ca0. 7Al[err]O[err] [err] O 4.10 0. 08

116a0 7A [ 1] 0 SRr mIGEOENOne ag Claiméein 1 {1)iSagh 4, chars,

foregoi ng exanplagterized dnuﬁf\athsajmmicnaphme Hinite (d): hasdact is

from 40 hal o- algdd,r | I by reacting the one to thirty percent
by wei ght . ﬁ?ﬂ?ﬁhﬁ"r‘éw halide (e.g., calcium 5. A process of
formng a nodified port- 70 fluoride) with an al um na containing
material . | gnd cgnent which copprises subjecti high .
! 8¢ ARear' micrspiiond as’ daimeddn 12 characterized
in that said microphone unit (4) is an accelerometer.

7. An ear microphone as claimed in one of the preced-
ing claims for use in a full duplex ear communication
unit, characterized in that said microphone has a
softly suspended (8) electroacoustic sound genera-
tor (7) mounted in a side of the holder (2) facing the
auditory meatus.

8. An ear microphone as claimed in 7, characterized
in that a vibration absorbing insert (S) is mounted in
an area of the holder (2) between the sound gener-
ator (7) and the microphone unit (4).

9. -An ear microphone as claimed in 1 through 7, char-
acterized in that the entire holder is made substan-
tially of a heavy vibration absorbing material having
a density greater than 2 g/fcm3, e.g. metal.

10. An ear microphone as claimed in 1 through 9, char-
acterized in that said microphone comprises means
for allowing the feeder cable (3) to be replaced by a
wireless transmission.
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However, other halides such as the fluorosili- alumna portland cenent

i ngredi ents to burn- cates or fluoroborates may be used. Accord- ing

at 1275 to 1400[err]C. in the presence of 45 ingly, it is apparent that

nmet hods ot her than calciumfluoride to formin the resulting pro- t hose

previously outlined may be used for duth3 fromSubstitotet shadty: PO ULHAt I8

wei ght of 75 producing the [1CaO 7A[err|Jerr]. err] co

ternary conpound havi ng the formul a pound or other ternary halide which

is added 11CaO . CaF[err]. to portland cenment for the

pur poses i ndi ca . ~A procegs of formng a nodified port-

| and cenment whi/ch e su' ecting high 50 WHAT W CLAIM | S -

al um na portl ahd ients to burn- 80 1. Arapidly

setting portla (nd at 1380 to 1510[err]C. in the prdsence of
[ irty percent calciumch [ ormin

S FAG] FIG la

10

FlG 2a
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55 which X is a hal ogen

2. The conposition recited in claim1 hav-

cenent com

cal cul ated as

8. A process of

inclaim1l or

which X is fluorine or chlorine.

A process of

ing added thereto fromone to twelve per-
according to claim1l substantially as
descri bed herein.

regulating the set tine of 60
portland cenment according to claim4 sub- 90

SQf8rr] .

| 1CaO. 7A0[err]CaCl[err].
7. Arapidly setting portland
position
cent by weight calciumsulfate
Substitute sheet - 10 July 1998
3. The conposition réecited
claim2 in

stantially as described herein. 4,

regul ating the set tine of

9. A process of formng a

nodi fi ed port- portland cenerft.hich cdapri ing |and cenent
according to claim5 or claim®6 "tjhereto a ground cljnker containing a
calcium substantially as descriljefl{herein. 65 hal o-al um nate having the
formula 11CaO STEVENS, HEW.ETT & PERKI NS TAl [ er %[err]. CaX[err]
in which X is halogen in an ] Chartered Pat gents. anount
such that the percent of said Ekrzibﬁ1 Agents for fhe Applicants.
‘/
1
-
-1
b\:
/

F16.J

O

~ 10

FlG.Ja

This is the replacement shost

Date: g0 JUL mm



Printed for Her Maj esty's Stationery Ofice, by the Courier Press,
Leam ngton Spa, 1970. Publ i sbad by The Patent O fice, 25
Sout hanpt on Bui | di ngs, London, WC2A | AY, from

whi ch copi es may be obt ai ned.
3/3 Substitute sheet - 10 July 1998

SOUND OUTLET SOFT FORM WITH SKIN

This is the replacement sheet

Date: | 0 JUL 1998



