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e:eula~ !1 Ta sunoundin t but :vi . different 

dt · ctt n$ . Its fibes> . can c1aeee4 •• a low.JI' . toup 

Wbich ~roes each other 4t acute 1•• t the co · er · t the th. rmra 
. re:trac r aele• t · lip• tl:k • · undl .an continued 

into the · re pe:rtphea-al · d eupe?:fid.al pottio a of t . · ic urt• od: , 

t fo ng an inter H e ft r1. 

The ntal.1.a acle is abort• t.W.c~.. conic; l ~cle that ad.H · 

f t lnct 1 · fo•e of t 

skin of t · chin. lts: ti 

4e cand · to in.-11: tnto t 

t stu.n of c; ao.d 

t :u asel.tt f.n protruat or ev.reton of tba lowei: tp., 

t effot:t presaurea that che perla~ 1 

•1.alnat t labl l ui-f · of t ten r t•et: d 

· fl poited by ly44 (1951) . Winders (196%) • ct be 

lo 

$CU1 tV.ft ex81't 

raa , 

et pn••un• 



ing. pnssu 

A ~mlllH'ri8til of 

' tut. 

by . <Jei:• (196a), ~· 

Lu th • study . 
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ll wttt1ln tttl! 

14 • th.at. . ans of pi: · •\n:ea 

. mup re t t boee 

0 t tu 1 · ,.'>Up. 

atd:y group eql . · 

tet• ip e s•cu1 bited by t1-

Y Mo}l'ers, st t.c.cS ( 9S ) : 

%he loti1 level of ,noun exerted by t.he llpe agata1c t · . teeth 

·c ftat,, npo .. ted by Kyd4 (1957) and Wi 4-ra {lJJSB,, 1962). u aupponed 

ln · s stucly.. T• pltesaure, a.a recol'de4,, oi t lip at l' .. t against 

the up r anted.o~· t.Nth wat tligh.tl.7 enat•"r fo't tu c.011t1r01 1 up. f 

.•t:uq to p -..wte41 elt h.t.ly greater •st! ~•••w:e &Lo.at tba 1-owr 

tee.th. TM• 41.f~r •• ot atatlet. 11y slguiji, t t 

'IU!il!j~ .. tuda.. A al t . r•etl. p esun for a major 

,ortto of tJ.Jra coul.4 b xt . t c t tb~ti g f ctor 1 t . 

. aeven 41.stoccluaion aaaod.at 

.tt fS.r•t tho ht. tbe•i• that 

a ••• .· ;allow , t;e wtt . a• · lated :yperacti t•lu • tt 

c•w.6 col.l•pae of ~ lowex .tn,c1ao~a wtt cono tut g~ival •tr1.pp1ng. 

~l SAl -.ad .,.riodo t 1 ., . l't are fa uen 1 .e'°4i•t•d 

?I . ~ ti\'e me t U.• The . olu• 1 11 M an4 tbe 1.ngivc · 

aroph.y y ••• d 

1 l fft••ute • i• augpeted y ;ycld (l.957) f. . f.a 

4tt . to • uat• the appa. · . 



1 

lt appea~• th · t tu rSOD with 'mentaU.• pattern,' t 

dlnc.tton f the force of t lip an4 t e . nt of the · 

lt i.• in a vertic:a1 lnctton at than a horiuatal direction . It 

y be post:~l.ati d tti.~ t fd.ctf.on 1 effect of ve~ic 1 oul 

upl · the pe~Lodont l f dings. 

rt i f•1t lhat in t study group the lowe;t ip exerte4 '. 

prea1ni on the U.ngual sud of the _ iltaiy inc1 teeth clud.n 

awallOwin • !1-1• re• wa . n iftclu:ded ae a i:est ef.t tn t 1• study. 

tt 1nfl\18nce on . seve~ Cl••• l? 1oc.c1u l<>n ea ot ba demonst~ate • 

Thie t veattg toJ.i · • tb&t fu~u w wlll lp t ••t bltah 

t t of pressure rted agaf. at tba 1 . l ui-fac of · t ..xtl fl'/ 

lru;l o:r •~ · y tb lowel! llp dud.u . the act• of ftellowtng and apeakt 

i 1n4lvtduala lth · nwnti U. bi.t: . Tb:ia · uld furt r clarify t . 

probl · of pra aµre al s tween llp• and t: . ~ f:n t • pen 

There does not ppeai: to a the 

t r:t1ng sequenc ·of a recorded ut . • The u per n 1 t U . 

. d to respond a at ifoult ously to · cl t t Jtequf.ne ~~ 

act(on of both. U.p.e . At. the s d thee · ffCOt: te take • it ts 

posalbt. to compare t app tely 1/20 of a 

ec~ • It i• pos· tble t t wi~h mcorda •ken t fAst r •"94• a time· 

l mt · ht be demonetra'ble. This i-equb;e11 n o f.atteate . t ic • 

i.llu all the 1 dt:ri.4u&ls in the tu4y group n A40rded pft.ot: 

t t eontr 1 g~u .. tt it J>O••ibte .t t ~he control &l'OllP could haw 

nc tved bett x tnatruction• t. the t of ~ord~. 'thl11 'bow •• 

is ot , si4en to . of co· quenc ·, 11nce au u lanatio • an 

bUJtructt.on - or - tation 11 ot :petltl ,, _d. t l'efore no con• 

df.tf.O .. 1 in llatt.U:e • 
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·he fol'Cet exened by t pel't t:a1 _ sculat t • ffect• 

baeryed :f.ii subject• 1dth · ¥'114\ . allowiag pat~•~a uel0llll~te4 

bit ware e 

t follovtng 

l~ tu .1 caatt 

.-uotu 1. 

" vtt · rou of 

for a 

2. Meaauremente of 1p pnsea -a wn rec.or cl v • bJ 11auU.• 

c 11y -ac-ti ted :tll'an due r yet 

cor :a ~:m~l te , t .it wst atto h4s a 

followtlt .: 

• be preeeu • l."eault pull r:te by t 

4 saoot t• _ scl•• la . l'ily ainet 

3. l!araon w1tb. bno · 1 swallowi patt a coma~n'-4 1 

it exert i-e t f.nte11• U.p preaeures. 

4. 1 •uc a con•t t ~tmipai111i1ient of t 

aaib1" t . t. the re · ttt verel of .t41i• it,, tt l• t,· ..... _ ..... 

t lower 1p a ~ t6 it t ntalt it y be nt,~1 utory. 
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AA!l'VIUI fO t 

t ie pound 

1f lip , 

b.PCl'111:Aane.1oua awa1l 
Upper ltt> 
Lcnle' lip 

lit.ton 1 11 
\tppe~ lip 

J>d in 
u ¥ ll,p 

d tt dare} de• t1o • of 

ttol 

r qua 1 c •. Gt' t t pre. ure• 

Max · · ef fo;t pres ur 
UppeT 1 'P 

lett. p s• t 
Upper U.p 

ff or 
Lower 11p 

8.e•tt · p aaure 
Lower U.p 
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TABLE ·l 

S~..R.Y OF .M&'UMlli PRESSURES 

' 
CONTaoL GIOOP S'rtJDl G~UP 

I t 
I ST ANDAIU> I STANJ)AD 

iXFEBlMEt{?AL TASK MIAN I l>EV!N&10!~ MEAN I DE\tJA'flON 

' I 
I I 

D:r:inki.ng I I 
Upper lip ~~' t ,08 ,_22 I .23 
Lowe~ lip •. 38 I .Z4 .33 I ~35 

I t 
Spontaneous .swallow I I 

Uppe.;t lip #84 I J33 .47 t #21 
Lower lip .79 I .32 :.61 I #31 

I I 
Volitional swallow I I 

Upper lip .9.1 ' .. 36 ._55 I .3S 
Lower lip .. . 73 I .. 56 .82 • 42 

I I 
Maximum .effort pres.sure. I I 

uvper lip 2.21 I .. 82 1.39 • .. 48 
L~i:- lip 1 .29 l .67 i' . .31 I .. 58 

I I 
Resting. pr-es•ure ' f 

Upper lip· .09 I .. 06 .. 08 I .06 
Lower lip .05 I .• 01 .08 I .• 06 

I I 

Number of eases 6 11 
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tABLI tt 

' f •ea · d st4ncl rel · 

a ~in& speech eoun gf. 

t-lona of f.• 

for . c l 

·•d •t y roups ~ Gr at r 11.1ea.au~ta of pTell&UJ:e.t an 

.-oii control gro1;1p all are s or all &PM11uo.u 

u. t unit: of maaa nt l• pouob ~l' eq tre l.ncb. 

" 

I .. I 

• I ~ I 



fABl,,IS 1~ 

S1JlolAllt Of MAX;ttltl! lUSSURES ltnUOO SJ.>!ECH 

' 
'<; 

' CON'l'lOL Gaout> S'l'UJY' GN>Uf' 

L f ' 
t STAN»AI» t STANDAU 

!XPEIUMENIAL TASK MEAN I l>BVlA'flON MEAN f l>IVWlON 
I f '. 
-r : -, 

Woi-d #1 "Puppy" ' ' Upper lip l .. 29 ' .35 .81 f .36 
Lowet lip ~68 I .:3l .,66 l .22 

I i 
Word. 12 "!",ire.fly" I t 

Uppe<t li .51 I .36 .17 I .17 
Lower lip 1 .. 03 f .22 .58 I .21 

t I 
Word #3 ''Th ick toQthl>rush" I I 

Upper lip . .99 t .18 .49 I .30 
Lower lip .JS I .28 .51 t .. 19 

t I 

Nwnber of case·s 6 11 

25 



'tABLg 111 

A eumax:y of · .. a an4 atanctard devtatione of force• 

exeJ'ted ia gt for: t c trol •d atuely up • lelatlng 

the - o · pn.1•urea to a tC.U. b "• as~ ts wen 

C10l:nvttt;ed fo-r •P'>fttaneoua w · llowt and for peech ound • 

'.t conti-ol roltp exerted acer pnasurea th 

J."O · with ut one exceptto d 'tt . ~k toot ru 

•• _ · oded £ ir the upper U. ·• This pxeasure . s . ly 

aU: Uy : J:'ieAtez-. 't 1t. Of 1-ASUl'Clnll:tlt for forcea U ited 

f.• po de pe::t aqua• ln.~ . .. ~ secon • 

26 
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E.x:.PllUM!NTAL TASK 

Spontaneous swallow 
trppe~ lip 
Lower lip 

Wot:d fl '''Puppy" 
Vppe>: lip 
L<>Wel' lip 

Word #2 '1'ireUy" 
Upper l ip 
Lower lip 

TABLE 1~1 

SttfMARY-OP FOJC!S n!l\TED* 

OQJ!ftm&. GBOtTP 

I 
I STANDARD 

ti!AN J DEVIAT~-
l 
t 

I I 
s.11 I 2.03 
3.93 I 1.19 

t 
i 

5.02_ • l_.59 
2.66 I 1.44 

I 
I 

l.49 I .27 
3.33 J .66 

I 
Word #3 '~hick to.othbrush 0 l 

Upper lip l.52 ' .30 
wer lip 1 .• 45 I .36 

I 

Number. of cases 6 

S'X{JJ)Y GiOut 

1 
I STAMDARD . 

EAN l DEVIATION 
I 
f 
I 

2.s l l.06 
2.96 f l.37 

I 
1 

2.82 l l.91 
2.02 I .74 

l 
J 

.66 } .54 
1.56 1 .19 

' I 
1 . 71 • 2.69 
l.12 I .ss 

I -

11 

*Forces exerted are expressed. in pounds per square inch per second. 

27 



• s and · and.arcl dni · ti ne or 

trol 

.up , ~ pressure ere re.cot 

co %' Of the taO t . 
maiJ.staa_ effort .. T 

U t6at i n tl areas of b tweea•lip pre ou 

lt of a.au . nt i 
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TABLE IV 

S~Y 01 ,aE'l'WSlti-LlP PUSSURES 

C&N'ERQL Gl,OlJP S'.;:'U.OY GROUP 

r I 
r· STANDARD l STANDARD 

EXPElUMEmAL TASK MEAN l IEVIA'l'ION AN I DEVUTtON 
I I 
1· l 

Iiaxim\lll pressu?:es I f 
Center of tDQuth L18 I .57 l.48 I .57 
Corner .of .mouth .50 I .43 l.29 I . 5 

I I 

'Volitional sw~l.low I t 

Centel;' of moutl1 .36 t .24 .53 I .24 
CQmer of mouth .11 I .19 .73 I .35 

I 1 

Number of cases 6 10 

29 



A •U01m&IY of t · df.tfei-ence of •ans, of the · t dar4 

,ewror of th• 4iffere.nc: ., and of t values S.• gt fot: , . l• 

..... pJ:e eu~•. The etati•ttca treeente.ci in thl ta 1e 

-~S! · t t_ analyses of t etati.etiea found In Ts.bl• I. 

't t value• vh1ch ao ipf.ftc .tat the S per c:eo.t level 

fofi spont neoue sw•ll~, up 11pi and max ptet un.. up Ji 

lip. 

3 



TABLI V 

DlnUlttCB -.. llJAN$ ' t . '.Al.UIS roa MAXDttlt n&S$UU 

STANIWU> 
DlmUICI auo:a or m 

fl&JMlftAJ.. TASK MIAM8 DlmlWICI t Y&UI 

Drinlttn 
Up}'lef: ltp .03 • 76 .. SJ 
Lowe% lip .05 .145 .35 

pontaneous swa11o 
Uppet: llp ·'' .148 2.SO* 
Lowes- lip .1 .158 L14 

' 011.tt 1 swallow 
Up ... lip .36 .1&1 1.99 
tower ltp -.o .261 .35 

Mu_ nsauw= 
Uppet:- lip ,, .363 a.42* 
L.oVH lip •.Ot .317 .63 

'4•tf.na lft••u.r• 
per lip .01 .03$ .It 

Lower lip .. -.03 .025 1.21 



, ..... . :t 

t -· 
t 

l 



Word 

E I 

s~. IMAll.Y or nunwmc · r .rm.1ut~ SU, 
t VALJJBS l'O SPilCif S:w1~11:::s 

• 1 
• 02 

fly" 
.3 
-.4S 

toothbrush" 
~so 
.24 

f at 1f1cance i:; S · ·r -cetit ' le 1-. 

33 

S'rANDABD 
EBRO OF 1 

unu s 

.. 1,1 
-.142 

.1s.2 

.346 

.3 

.Jf>1-7 

:2~62* 
l.S$ 

2.18* 
1.30 

,l. .)6 
.4a· 



A a 

, . •~ f the 4iffenuce. and of value• i :a give for ore.es 

•ul:ted. T •tatlat.ies preaente 1n tM.a t bl. n re. nt t 

a alyte• of the atattatf.c.a found iu '1'ab1 · tl!. T t val · • 

ch •n: .tpificant t 5 · · s: cent 1 ·1 . re.. a · nt ous 

· llow, upper lipt word no. 1 'Pu py," upper lip. The t val 1 

ch an ai.gnl f.eant at the 1 r cent level ate: wo~d 

n tnfl;y• 0 up r ltp and lcNer lip. 

• 



TAii.i Vll: 

IMWl1' 0.1 DU'FIUNCE 07 MIAH$ AD l YALU& ro& FORCES maROf 

po t 60U•· e al OW 
Uppel' lt 
Lowr li 

word ·· • l UJum" 
tJpper ltp 
Lower 11.p 

Wo~ . Ho. 2 "firefly" 
Uppetr U.p 
Lower: lip 

Word 4 3 ;tfbick toothbius " 
p . li 

Lowclr Up 

2.60 
.. 97 

2.20 
.64 

• 3 
1 •. 77. 

*t a.1ue f et tf i .. S C6 .. J.av.l • 
**t Yalta of 1 nl.f1e:~• ·at. l -per ce. t- 1 el •. 

ST.AtmAU 
t 

f>tmUNC 

• 95. 

.869 

.59 

.l 6 

.344 

. 19 

.6 8 

fPon-ee ._i-te.4 .are. ••Pl't•••cl-- t.n poun4• per-· square- inc 

t. VA.LUI 

.t •. 91* 
1, .,5() 

2.54• 
1.2.4 

4.2.3ff 
.5 .. 1..5**' 

tr cond.-

\ 

' ! 

I ' 

~' \. 
\ 



A 'ty of t · tff renc: of mus~ of t st 4s:t 

etto of t dtffe~e,, and 0£ t value t for tve • 

U,p p-res uies. 't 1Jt t.iettcs preee ted tn th1• table 

~ .a nt the mualyse f t st tisttcs foun.d i.n ·T bl<t. IV. 

'? . t valw whl<!b is i&nific t at t . 5 .Po.r e . t l ve1 S.• 

re Ute t COt'net" Of uth. i f.ftcant ~ 1 r 

o t level t . voU.tionaJ. 11 , come~ of utb. 
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TABl.I Vlll· 

StHWtY O'I l>lf!'BUHCE OF MBANS AND t VALUES roa BETWUN•LIP l'llSSlJUS 

DIJ'nUNCK 
EXPIRIMIIaAL TASk or MEANS 

Max:lmuxn pteseurea 
Center of. mouth . •.• Jo 
Corner of mouth •.79 

Volitiona l Swallow 
Ceute't of mou~h -.17 
Corner of mouth -.46 

*t Value 0£. sign:l.fi:cance· at S per cent level .... 
**t Value of significanc:e- at l . pe-.:.· cent.· level. 
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STANDAID 
EB.ROil 01 TB! 
&ll'FllENCB t VALUI 

.i93 1.02 

.278 2.84* 

.123 l.38 

.134 3.43** 





ILLUSTRATION 1 

SANBORN TWIN-VISO RECORDER EQUIPPED WITH 
STRAIN GUAGE AMPLIFIERS AND TRANSDUC ERS 

39 



ILLUSTRATION 2 

PRESSURE SENSING CUSHIONS 

ILLUSTRATION 3 

PRESSURE SENSING CUSHIONS IN PLACE 

40 



ILLUSTRATION 4 

STUDY CASTS 
REPRESENTATIVE CASTS FR.CM STUDY GROUP 

SUBJECT E.J. 

ILLUSTRATION 5 

STUDY CASTS 
REPRESENTATIVE CASTS FR.Cl1 CONTROL GROUP 

SUBJECT C.M. 

41 



' UPPER L IP 
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ILLUSTRATION 6 

PRESSURE RECORDINGS, CONTROL SUBJECT L.W. 
SPEECH SOUND "PUPPY" REPEATED 5 TIMES, 25 mm. DEFLECTION = l psi 

RECORDING SPEED 10 mm./sec. 
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UPPER LIP 

' 

.. . . 

. . 

.. .1--1 
sec. 

j 

LOWER LIP 

' 

ILLUSTRATION 7 

PRESSURE RECORDINGS, STUDY SUBJECT D.H. 
SPEECH SOUND "PUPPY" REPEATED 5 TIMES, 25 mm. DEFLECTION = l psi 

RECORDING SPEED 10 mm./sec. 
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UPPER LIP 
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~1-t 
~ 

' ~ . 
sec . ~ 

~ 

LOWER LIP 
--

. 

ILLUSTRATION 8 

PRESSURE RECORDINGS, CONTROL SUBJECT L .W. 
SPEECH SOUND ''FIREFLY" REPEATED 5 TIMES, 25 mm . DEFLECTION = 1 psi 

RECORDING SPEED 10 rrm./sec . 
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UPPER LIP 

t-1-4 
sec. 

1111 11 1 . 

LOWER LIP 

ILLUSTRATION 9 

PRESSURE RECO RDING S, STUDY SUBJECT D.H. 
SPEECH SOUND "FIREFLY ' REPEATED 5 TIMES, 25 mm. DEFLECTION = 1 psi 

RECORDING SPEED 10 mm . /sec . 
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UPPER LIP 
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t-1 _, 
Ii' i sec • 

·-··~ ~~.-. 
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LOWER LIP 
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ILLUSTRATION 10 

PRESSURE RECORDINGS , CONI'ROL SUBJECT H .M. 
SPEECH SOUND ''THICK TO<YrHBRUSH" REPEATED 5 TIMES, 

25 tm1. DEFLECTION= 1 psi. RECORDING SPEED 10 rmn./sec. 



-

UPPER LIP 
-

I 

~ 
4-1-1 
sec. ~ 

I 

LOWER LIP 
I 

-

-' 

ILLUSTRATION 11 

PRESSURE RECORDINGS, STUDY SUBJECT E.J . 
SPEECH SOUND ' 'THICK TOOTHBRUSH" REPEATED 5 TIMES, 

20 mm. DEFLECTION= 1 ps i. RECORDING SPEED 10 mm./sec. 
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UPPER LIP 
~ ,-

f-1-t 

sec. 
- - - -·-

LOWER LIP 

-

ILLUSTRATION 12 

. PRESSURE RECORDINGS, CONTROL SUBJECT H .M. 
VOLITIONAL SWALLOW 25 mm. DEFLECTION = 1 psi 

RECORDING SPEED 10 mm./sec. 
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ILLUSTRATION 13 

PRESSURE RECORDINGS, STUDY SUBJECT E. J . 
VOLITIONAL SWALLOW 20 mm . DEFLECTION = 1 ps i 

RECORDING SPEED 10 mrn ./ sec. 
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