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Relationship between Clothing Pressure and Breast Vibration
While Wearing a Brassiere
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Movements of the breast wearing a brassiere were monitored after removing the brassiere
cup without deflecting its breast-supporting function. Breast vibration, clothing pressure and
movements of the ankle joint were simultaneously measured while running. Frequency analysis
of the parameters revealed that the maximum spectrum of breast vibration and that of foot
movements appeared at the same frequency. Clothing pressure was high at the under—cup part
of the brassiere at rest because this part supported the nearly total weight of the breast. Clothing
pressure changed markedly while running because of the influence of breast vibration. Analysis
of time-dependent changes in data showed a strong negative correlation between vertical
vibration of the breast and clothing pressure at the under—cup part.
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Fig. 2 Schematic drawing of the used
brassiere and average distribution
of the clothing pressure
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Table 1 Analysis of variance on
clothing pressure
factor S é \ F P
A 0.384 1 0.383 | 8.506 | 0.003 **
B 0.018 1 0.018 | 0.398 | 0.528
C 6.560 4 | 1640 | 36.381 | 0.000 **
AXB 0.007 1 0.006 | 0.145 | 0.703
AXC 0.533 4 | 0133 | 2955 | 0.021 *
BXC 0.260 4 | 0065 | 1.444 | 0.220
AXBXC | 0.014 4 | 0.003 | 0.075 | 0.989
error 9.016 200 0.045 — —
total 16.791 | 219 — — —

A: brassiere type, B: cup translucency, C: point
* significant at p<0.05, and at ** p<0.01

2.3 HERE
WERE (L, FEM20~26MDIZEFEI DRI
ANLZF118%CTHD, )\A mean :811.5, SD.
1 37.0). 74 —J{Z I (mean : 688.8, S.D.
L 44.3) DIERDEIR. 2ETHE) EEEFER
S SNIEL,

2.4 RIERE

o5V v—7ZERUHEEREIC, 3 seclDEIL
B IEZRBDDB My RV EZE—TFERE (Bkm/h)
T2HEETIDLDIER U, KRER. T2/
w I D EARERTERE (AM-7102HSL: BHAMI
&) ZAL. BT JERO. 1secTRIE LTz,
I7N\vIRFABLEICERELCRIFONDKRES

(p20mm )& Uiz,

FER(E 2 BEDOCCDAXSZAL. 1 BIFEEED
DEAERNFFEREERLBDMUBIC. B

BlEF B ADMEICERE U CEICHERD CAT.

2 RTTDEENBEHREENTS AT [ (MA-KT100: #9184

Ly warlicn axee (y)

desplacement (s

=10 b : |

Foind] ————Feiglq ---=+--

“ '_||, | ol ]| Il “ \ ii'.-|_ \ |i- ||| %

¥

&) T. 0.1sec BROEROERZ iR FRIAER]
([CEDAATERT —)VZERICRT ITIRBE Uz, A
DB U TWVWDBRODKFRIESMZ X R, EBT
[y BERE LTz,

BB, TSIV v—RNICHBABLEETSIv— L
DENEDAERDBEZDI Dicsh. B LD
BET7)Cy o OR7ZMABUTHRAIC. T35 v—
LDOMIFEEM (¢5m) & UTe. BRIEA Y Tithed
UCHRADHFRICHICDMUEICHFTc. TTIv—
LOEFE (BHOFR) [FIDAAZERL SA
ERRECH DM, ABLIFTSYv—EDEMTE
N, TIT. HRADHARERFHRABTROEED 3
RZSHAIL CEH LTz,

TEICE. EBFE ERR. EARR, EDFELER
([CREM(p 15mm)Z T,

3. BRBIUVUER
3.1 AEIRE & BDEIE DR

HERET (3. SHAILCHELDR. 5V
v —_E D RDEEREN ERBFEDENE ZFRE U TK
thic. Fig. BICHERE 1 ORI SZBER UK
DAy TRDABRI EANRRDEIEZ 0.1sec
Efs € 30sec]. vy EEARICDWCHW . wEH
1ah 5 3 secEIFEIFRIEZRE T, €D%30sec
FCICENRRN 37 @ L MEHZERDRUZ. &£
NERR 1 BED_ENEBDRICEAGEDEIETZZOD
T. NP eEHEnELED. Fig. 4lF. Fig. 3OET
DT —5 7 BEIREERAT UTAGR C X BRAR & v RS
[CDWCRUTc, 1 8RR CERICHEWVCONAIE
ROmD. 2EHFRCT MRICHWCDDEHNRRD
ERTHDDo

2
L A A AAAAAAAAASAAAAANAANASDALNALAADAAS A

18 10 i 4 T E i
tme {gec)

Fig. 3 Displacement of sports brassiere and movement of the ankle joint

26 ABEFETF Volb Nod (2004.10)



Fortortal anes ()

| ) o]

n 1™ =

._E:-!. 1 EI!-
[ )

-slﬂ EII:I

gi g -E'r_

a ]
I

4 -8

- "-—-—-.——..llnl-_ ey ol [ T

il 12 13 18 22 27T W1 34 40 4B 40 & ER [111]

Ergqueery (Hel

wertical axes iyl

k1]

i

LU

]

L] = oo 3
i 1

b Pudan 1
. _JL,_ A —

B4 @8 03 ik 2F 27 B 28 40 4& 40 Si§ BN

Eregusacy (s

Fig. 4 Frequency analysis of breast vibration and movements of the ankle joint

ANT MLDOE—1E. ABEIKREEEANRRDE
URBREICEDN. B ETERICEEZR(IT
REZEOBRUIECEN DD, v ERDIRIBAND
MNLDE—2(32.73 HZT, INHABLERICH
BDEEDEHATH D, Flc. TD1/20DFREICE
NIIRIEAND MUIFERDEHFAHCKRDTET
Hd. RBECEFEABEHRELTVLDIEN D,
FEERDEHFAHDFZEDIRE (RN, X BEZED
ART MLDE—=27(31.34 HzCT. ETHDERE
DEEDEEDERDNIZ,

Fig. BICHBEIREND vy FEER & x EEARDREREIRIE
275V v—Hl AERAICT T RDMEUZ. x
DT —5 7% X EIRD .34 HZESOREREIRIE. v %
DT —F 7%y EIRD2.73 HzBDRERERES LT,

WA TE [FEAE X EEZRDRIREIRIED 5 HY
RELIFofeht. ART S x EIRE y ERAE U

BEDHVE Y EROTHREWMAB ZR U,

&5 r
'i | whall mp-1 Cwports=i
w || "sliep=d Depi-2
| whell o=l Aeporis-J
E - | Pl pp—4  Deporized
]
i | il EI.FI-II Erpri-i
ol
y ™ a
4 b4 - <]
H M £
_|.'||. j - r;.:-| m 4
i m
B |:|
16 .I
|
: %}’ B
u i1
=
o Oy o o8, %
| Eend
-t'.' -.r .
u .

L] § 11 18 Zh 1] an 5 A0 {45

horimontal ewes ewploede w1 1 34 He

Fig. 5 Maximum amplitude of breast vibration
on horizontal and vertical axes

3.2 I EIREN & RIREZ SN D%

Fig. 4ITRUTcEBD. HENETEBICKE
RIFTTCTIRZEDRT END. ABRIREEKIRE
COBRERIE. #9911 BEDERIT—4., 94hH5
BITEERE 1 2sech B 20secEk TD8secETH
Mrure.

Fig. Bl3. ETHD TSI v—Hv TRDIAER
g (v R EXREDRSRIT—5ZH0OcbD
T. Fig. 3 EAUEHTDEHTHD. LEDIR
ERIBIEE CORIER CEREImSNICH,. KIREZEE)
[FRHERICK > THRENEL oI, IBEREIEKAR
FEDERIT—5 B DB R 7ZKD S L. Point
1~Point 3OEEIFEWVDY. T w TERD Point
2(3-0.75, Point 3(&-0.8&580 WwWHBERZ R Uiz,
Ty TEBOIXREZE)FFEDEE 5 DIRENR
BICIFEEATDEEDIC, FERABICEOTHD,
LEN EA@ICHVEEEICKIREDEMELS. T
FHECEL e EEICKIREDBIFEL<E DI,

Fig.7 [C Fig.6 DB DfERZ AIE =5 (C
TUlce 1ERTDIERE) (VEER) D. 28R
HBIEREDFER THD. Point 2 & Point 3(TIFFK
IREDANT NLDE—2U D ELEIRE)E B URRE
(2.73Hz)[C&RDNc. EITHIF TSI +v—ANTH
EORENIZHEDRT N, TNEBH U TKREDE
BN THY THICBEIENRESHTH D,

ECAHTHMRIF. ABEDOBEZARET HIcs
([CHw T8 Z4ERIC U TRBRZETIE o e bt ET
FICDOVWCHMIRmEEKRDERERZE E SR e EHE
IENTEDNZERET U,

Table 2(CEITHO MR & FFEHADKREAIE
BICEDWC, 75Iv—5lC 1 TTEREEDD DT
TS DR Z TR Ulce EfTHROKREG )L
v B ART BNy TREDHEE CERFEDNER

ABE4ETZE Volb Nod (2004.10) 27



Paind 4 Haoeat 1

duplcemant i
]
]
=10
¥ 13 14 B 1@ 17 ¥R OME O 1 1% 4 1§ 18 T 18 N9 EO
[ = amc
Poimt §
18
14
fu
]
IF 1@ w4 e o1E 1f s ok Hi
=19
Point 2
e prp— ne
14
5]
L 1] noa o
as FaLl]
}'I.l = i clofeng pressie
L] - ]
¥2 18 B8 18 1T A 18 M 1@ 12 14 18 @ Y in ik 3
- - |.I= - - -:

Fig. 6 Clothing pressure and breast vibration at each
measuring point during running with the sports
brassiere

= T | — = 28
Paint 4 Painn § 2
F- L ]
18 i8
s L] i
H 1 i '
] :f | v 1) | -
§ . o B IL |
b Eﬂ.’d&uﬁﬁm 48 0 Mmm -

OO 04 0F 1318 23 &7 &1 34 40 4F 49 F4 58

RO A4 OF 1378 2227 30 28 45 Ak A7 B4 AR

RO Od B2 03 10 25 2T A1 A8 4 45 i L BE
frequancy Ok

& - P8
Point

m
18

Fig. 7 Frequency analysis of breast vibration and
clothing pressure

28 ABEFETF Volb Nod (2004.10)

HONT, MmiRmEFABHANE
B EFVRIEVNT EDEERE
Nice 8B, EITHIEKIREE
EHBECHd. TIT. ™R
e & FBEAD B EET 21T D
T. Fig. 8IC2.73 HzBFDERK
BiRBZ TSV v—hRll. BAIER
AIC 11 ZHMELC, Point
1, Point 4, Point 5 [&. WL\g°
NOWREOETHOKIREE
gHVhEWTEDS 0.1 kPa
DEERICETHESNC. U
H'L Point 2, Point 3 (&&FEfT
FICKIREZESDRREDED
51 1ZDOFERN 0.5 k Pa DEs
HICE TR U, miRmEF
175 B D 4K AR FE OD B SR (&
45° #REEICHESN. F&
AN iR EE— TRV AR
B UICBDTIFENC EDD D,
g5, HiREDFFEHEE
UL ThY TEDKIREN TS
I —RE DI EIREIDT E%Z
R CTETREZES T D M
TEfe. BB, TIVAHvTER
MIT STy TEDXRIREE
FNEEDDVEARE UIchY. i@
FISHEEIFRDHSNT, LiFN
DTSV v—7ZEAULTCHET
F1D Point 2¢& Point 3(CI&#k
IREZESHEEDEND DT,

BENRD T 1w MEDA T
ALZRRT 1csIClF. HE
R EKREZEIE SIS, 3
BETTI v —DUBRROZE
It (X)) [CHEMNT D2EN
HDH. TNICDODVTIFRRES
) ral A



Table2 Analysis of variance on clothing
pressure during running
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Fig. 8 Comparison of clothing pressure amplitude
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cup and commercially available brassiere
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Development of the Mattress improved
in the performance of turning over in bed
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We have developed a flexible—fit mattress to achieve the improvement of turning over in bed
and the weight reduction by utilizing the elastomer blocks. The shape and characteristics of the
elastomer blocks are optimally designed to support human body by the flexible plane. Since the
flexible mattress can adjust to the 3—dimensional motion of the human body, we improved not
only the basic mattress performance of turning over in bed but also the pressure distribution.
In addition, we realized the mattress weight equivalent to the conventional spring mattress.
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