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The efficacy of virbotactile reception of ongoing speech signsls has.
renewed interest in the last couple Qsﬂdecades (Geldard, 1960; Goldstein,
1972; Haas, 1970; Higgins, 1971; Pickett and Pickett, 1963; etc.).
1) . ‘ - , ‘ o
Research has shown that the cutaneous recep?ors cannot serve as a substi-
tute for the more complex, analytical hearing mechanism. A more recent ZN

v1ewp01nt is that tactile stimulation can provide a supplement for

audltory and visual communication for 'persons with seriously lmpalred hearing

- (Guberina, 1965; Pickett, 1963; Haas, 1970; Geldard, 1960; and Kirman, 1973).

.The use of cutaneous sensory receptors to provide information is a basic

aspect of the Verbotonal Method of aural habilitation as described by .
Guberina and his associates. Guberina (1965) has claimed that even if the.

ear is completely useless, many patients can learn to perceive sound vi ratlons
through their bodies. However, Guberina 'does not specify any partlc body
loci which are best for perce1v1ng sound vibrations. He states that s "each
person has \\preferentlal area for perce1v1ng vibrations most clearly - the

chest, the hand, sometlmes the flngertlps" (1965) .
B
The vibromechanical device Guberina uses is referred to as the VIBAR.
GubBerina {1965) and his associates have reported considerable success in
employing this device with the hearing impaired and deaf. The relevant
literature does not describe, however, the'information‘%ransmittable‘and_
receivable. It wast*the intent of this study, therefore, to.answerisome
basic questions relative to tactiles stimulatiqﬂ and speech signals. ﬁore
specifically, subject performances were studied relative to detection
thresholds for certain speech signals and the resolving power of the

cutaneous receptors and the human sensory processrng system in the ablllty
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t . to discriminate among speech signals as a function of site-of ooupling. ’
METHOD I .
. - . -t . \

The stimulus materials that were used for the experlmental pnpgrams

congisted of magnetic tape programs of recorded speech signals. Eight
i , logotdmes, as described by Guberina (1965) and his associates, served |

‘as the stimulus events. The logotomes (nonsense. syllables 1ncluded' .o '
fmu/, foru/, fou/, [¥o/, [ra/, [ke/, [si/, and-/gi/. The rationa.le for L
using logotomes was based on the frequency band that is optlmal for: the -
detectlon of each logotome. For each logotome, the consonant and vowel - PR
are purported to have similar frequency bands according to- the Verbotonal .

. . advocates. Thus /mu/ is combination of a relatively lowhfrtquency consonant,“

tivély higher: - "'}j;

~and. vowel comb1nat10n° whereas /si/ is 'm combination 6f rel

frequency phonemes (Asp. 1973.) . A “ . .
RESULTS

- Lnitidjjsg? attention was focused .on determing if detecflon thresholds
could be obtained for the /mu/ and /si/ logotomes at each of the 5 body
sites selected for study, namely, the fingertip, palm, wrlst forearm, . ‘
thigh.” . . T

. 7
The. /mu/ and /si/ logotomes were chosen for this experiment because of Tl

the relati%e low and high frequency composition of each logotome.

To provide a more meaningful method of -comparison voltage readings were .
converted into relatlve decibels. The lowest threshold voltage (L1.66 mv.) '
was found at the fingertip, and the highest threshold voltage (2565 nov. ) |
.was found at the thigh. The_largest‘range of thresholds among subjects for
the logotome /mu/ was 5.67 dB (re: 980 mv.) at the forearm. The smallest
range of thresholds among subjects for the logotome /mu%-was 3.67 dB (re:
1546.66 mv.) at the thigh. For the logotome /si/, the”largest range of


http:site-.of

"j-flhe purpose of the second experiment u';’;\ﬂ to determine 40 a4 louen

" thresholds among eubjecta. was 6.0’6.B (re: 980 av.) at the touu‘ md
.- 6.0 a8 (re- 48.33 mv.) at the palm The smallest range of - thrclhc;dﬂ

oo ﬁr "a.ll snb:jects for. the logotome /8i/ was L.33.dB (15&6 66 n.) ‘8t e .
thigh. It was found {hat the detection thresholds of - e /u;/ uu! latf

0

Ibgotomea did not didffer from one another by more than 2 4B for nnh
of the ten subjeots at each of the five body litos. The oo mm@u o{
threshold indicate qpns:.derable cqnsietency ot the group dau m
" the different logotou;ee. L - . » .

\

The group data show that the best thresholds were obtained at the

fingerﬁip, ralm, angd wrist ren'spectlvely with a aharp dccmam' in, tacttle

sensitivity at the 'forearm and thigh. The best threahold at the
#fingertip differs from the worst threaho’d at the thigh by w an (e
. 66 mv.). -

.,

-

The low threshold energy' required for the fingurtiy, pa:':x. an! wriat

and the high threshold energy required for the forcarm and igh are g
agreement with the findings of von Bekesy, !{ot}n Gil=cr, Ahrens, Zow MGE

and Zubak, a.nd others, - i AY
>

Threshold performance with regard to sex differer vn alawe ! femalos ae

a group gave relatively better thregholdu acrosn all bely lowt 'han males.

However, these differences do.not appe.r to Lo Rignly sigpifi - ant,

T e

optimal sensation level could be found in tc::s:::k;. LA !1:«?--».*;5,-, poaTn
'of the hand, wrist, forvarm, and t‘ fghe A zodifien Artic.latioe ',-7,;:-. .
ﬁmctlon test for tactile operations wau caployed with five g2 fe oty
{two male and three fecale). The sabjects Wore reiulre! %o mare ja.ve -
coﬁx'pélrison discrimination judgments in orier e a: ertannotta Tt

~, .

sensation levels for each coupling site. "Th prol: melvion ores aio. b

- greatest i‘ange in percent correct among ali thLly oL oot Toe

sensatlon levels to equa.l only 1.9 percent
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A _ Since ‘the resu:lts of E:xperiment 2 indicate that a commouptimal sensation "
' level cou.ld not /e/ established for. the fingertip, palm of the hand,* wrist
' forearm, and thigh, the pu.rpose of Experiment 3 was to determine: ‘ ‘ i
% . ' 1) Jf at the optimal’ sensation level, subjects could distinguish '
' | the sight logotomes from each other as "same" or "different" in paired ,- e
e comparisons at-each body locus., . Lt , “ v
‘ : ' '2) If at the maximum sensation level for the second five subjects )
' (15 dB sensation level being the @aximum at the wrist, palm and fingertip)
the subjects would significantly differ from the first five subjects in ' - -

' percent correct dlscrimination judgments across body loci. : ’ .‘
‘ l 3) If the ten subjects would con81stently reflect better\ . Co “:A'
N discrimlnatlon judgments for one coupling site as compared to the other Lo

'f?"’

coupling sites evaluated. - g _ _ P e
g ¥  The discrimination performances obtained at optimum sensation level for ~ = . ..
‘subjects indicate the renking of body loci from highest to lowest percent I ;
correct for the discrimination task to be as follows: wrist, fingertip, R
palm, forearm, thigh. . o ‘

z

The group mean at the wrist was 68 percent. correct and'at the thigh €l percent -
correct. Thus, the total range of correct discrimination for the five body
. <

- . -
P .

¢ sites tested was only 7 percent.
The discrimination performancesfof 5 subjects obtained at fixed sensation - s
levels indicate the ranking of body loci accordlng to percent of correct . /

judgments to be similar. . ’ e o .f !

A group mean -of 66 percent was found for the wrist and finéertip, and a‘group:)f”
mean of 61 percent was established at the forearm and thigh. The range for 't/

~ correct diSGrimination~judgments across all body loci was only 5 percent. / '
* This suggests no significant differences in percent of dlscrlminatlon judged/
to. be correct between the first five subjects (who were tested at optimal

/
sénsation levels) and the second five subjects (who were tested at maXLmum/

/

/

/
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sensatlon levels) for any of the flve coupling sites analyzed.








