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S G NECHANISM FOR TIGHTENING CUFF OF BLOOD PRESSURE MONI TCR

LD OF. THE | NVENTION This invention relates to a ratchBssiSh tﬂsmeaﬂzemeg
can be used in the wapping nechanismof a cuff on a bIoo i tor
of the type which neasures bl ood pressure by obstructi ng Imgood
in a finger artery. BACKGROUND OF THE | NVENTION To facilitate I ng
of the :cuff onto the finger, prior blood pressure nonitors used on a finger
enmpl oy the cuff vvrapmxmmﬂm m&m FoR' @Eenéin&nd 13. In FIG 12,
122 is the case, and 12@ui abb PrEAaTR Apeyp Rubber chamber 123b
Is attached to cuff 123. The protonlng end cuff 123 is fixed to
| ever 124. This lever is installed on case 122 in such a way that iit can
slide both in direction A HIRLD OFIFEENINVENTION . and in directioh B, .
whi ch | oosens the cuff. An elastic pawl 125 is provided on | ever 124 As
shown in FIG 13, pawl 125 engages interdental spaces 126, which are
| ocat ed |nﬁh&?;in%ﬂnhﬂon(nui&ﬂenmﬁakiaxn&¢hstinqvéavhbeohhﬁehe:aﬁZ&a Thus,
the p rieyV | e n d ng the

Pl SR AN e Mpn NP mad BT O 4 oGHECEh 8 nDaBY prBRRERAT

usual mmﬁ@n mfeﬁm rtgme wlhtqh mqu@m@ p:asuuzgzbymbo:rmeting t hen
noved vne FUREGODIRID il WiHhdde HEdryDUring tightening, pawl 125-is
el astically defornmed and passes ‘over Inte dent al spaces 126. \Wen the
Yppropriate cuff pressure- has been attained, the operator rel eases |ever
124, and paw 125 engagePRAC : FeENPLON This fixes the
p05|t|on of lever 124 and keeps cuff 123 wwapped around the patient's

finger. Air is then punped into rubber chanmber 123b until the flow of
To facilitate the wrapping of the cuff onto the finger,

prior blood pressure monitors used oh a finger employ the cuff -
15 - wrapping mechanism shown in FIGS. 12 and 13. In FIG. 12, 122 is

the case, and 123 is the cuff within the case. Rubber chamber
123b is attached to cuff 123,

The protruging end 123a of cuff 123 1is fixed to'lever 124.

20 This lever is installed on case 122 in such a way that it can
'slide both in direction A, which tightens the cuff, and in
direction B, which lcosens the cuff. An elastic pawl 125 is
provided on laver 124. As shown in FIG. 13, pawl 125 engages
interdental spaces 126, which are located in two parallel rows

5 along the path of movement of lever 124. Thus, the pawl prevents

the lever from moving in direction B and loosening the cuff.

To measure a perscn's blood pressure, the person inserts a

: finger, usually the index finger, into opening 122a in case 122.
30 Lever 124 is then moved in direction A to tighten the curf.
During tightening, pawl 125 is elastically deformed and passes
over interdental spaces 126. When the appropriate cuff pressure
has been attained, the operator releases lever 124, and pawl 125
engages in interdental spaces 126. This fixes the position of
lever 124 and keeps cuff 123 wrapped around the patient's finger.
Air is then pumped into rubber chamber 123b until the flow of
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.5 e finger artery is obstructed, and t he sure is

asured When the bl ood pressure neasurenent has bee ﬁdl button
127 is pressed, causing pawl 125 to nove down sfihlt eased from
i nterdental spaces 126. Lever 124 slides in dlrec “%ﬁ ng cuff 123
to | oosen. Wth the existing cuff w apping nechan above, the
operator has a tendency to apply great force to | ever 124 at the nonent
pawl 125 is slipping past teeth 126. This causes the pressure W th which
the cuff is wapped to vary. For this reason, the tightness of the cuff is
var i ablgso@ndnt hhéefﬂ.ﬁgérphﬁﬁﬁig‘:‘iﬁ bwt@w:&do QY D ISTodd - p&és&@.tbé 123
I's not wapped sufficiently tight the vol ume of rubber chanber 123b will
be |nc#éa§88 aCh will cause it to take |longer for the cuff to be
pressurized. Further, the area of the surface of rubber chamber 123b which
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neasur pdttonr 3271 48 Prebeeds caukiag phaaelaﬁetweuoﬂcunnwnrsdﬂthxtFKESsure-

pressule ?ﬁ?#’ fedicron Shcbruahial wpacgalids; (LS 2 AT AL 7))
cont r agirectiens B, 1231ewingappéd 288 trgRoepenhe bIood |n the finger can
be conpletely obstructed, which will cause pain to the patient. To prevent

123 T QTR AA ATBRERg" SRek' Soopbing Recindsm Htaralhds et

9 varynevepemer had ahtengenayi £o appa.y yrdat [IYTE 48 Quveriders at
the moment pawl 125 is slipping past teeth 126. This causes tha
pressure with which the cuff is wrapped to vary. For this
reason, the tightness of the cuff is variable, and there is a
pronounced tendency to overtighten it.

15

If cuff 123 is not wrapped sufficiently tightly, the volume

of rubbaer chamber 123b will be increased, which will cause it to
take longer for the cuff to be pressurized. Further, the area of
the surface of rubber chamber 123b which contacts the finger will

20 be decreased, which increases the chance that the rubber will
wrinkle. If thia happens, the blood pressurs will not be
measured correctly. Problems such as thase are well known in
blood pressure monitors employing the oscillation technique, in
which the change in air pressure inside rubber chamber 123b ia

5 used to detect the pulse wave.

In contrast, if cuff 123 is wrapped too tightly, the bloed
in the finger can be completely obstructed, which will cause pain
to the patient, To pravent cuff 123 from baing wrapped too

0 tightly, one could concaivably use deeper teeth for the toothed
portione of 126, but thias would cause thuw tlghtiness to vary even
more, and the operating noise would-become much louder.




In view of the above ppgbLEHEL_LEE~EE%E$§? of
lon is to provide a ratcheting device which, when use -a

pressure nonitor, will allow the cuff easily t' %@ewauap&eﬂeﬁ&ﬂ} he

ppropriate tightness mhile m ni m zi ng operating noi:
device with which this invention is concerned incl ude
| ever which can be noved in a given direction or its opp05| e cuf f
bis to be tightened or | oosened. A |l eveB which is capabl e. of nDV|ng in the
*given direction or its opposite is |nstalled on the nmounting. An elastic
body is situated between tIS8UMMAR ' OHg which can transmt the
force applied to the lever into the Iever nmounti ng by el astic defornmation.
There is a ratchet with paws and interdental spaces provided along the two
directions iypn whawhofhthecebevappreblams, heh purposenias dhis dinverftiiom |y,

there | 3o pepvie’a 'PHEEhktIh&gdWQcBabﬁ%h e Hadd1arP i ggage i n

t he i nti $& Spaces wh pressure a ever exceeds a

glven duaurivmhnﬁﬁp§:d@&ibn‘liﬁU FE?eP“ﬁSuﬁFFﬁdYb&ﬁ Rey rappach be Fhe |

thé pawl S %AQE&e&eﬂehaeagasmenmlhsnulaf;dea@htwmimus m ni mi zi ng
t he opéﬁﬁF g noise of the lever nmounting n operation, the |ever mounting

runs into a stop, and the elastic body is conpressed. Wen the conpressive
force exceeggeargtuenstingudevite withswhichi tinisi Lnvieng liome laceonceamed t he

Pf}ﬂ herinetopad g BeRnErbd o5 8 SevER Ghian BRn BN eV 'Y VAR T,
di pect iggrecthon, ortits opposite| asitheppuff is to be tightened or
joosened. A lever which is capable of moving in the given
direction or its opposite is installed on the mounting. An
) elastic body is situated between this lever and its mounting
which can tranasmit the force applied to the lever into the lever
15 mounting by elastic deformation. There is a ratchet with pawls
and interdental spaces provided along the two directions in which
the lever moves into which the pawls can fall. Finally, there is
a means for immobilizing the ratchet, so that the pawls engage in
the interdental spaces when the pressure applied to the laver
20  exceeds a given value, With this design, the lever mounting can
' move smoothly until the pawla of the ratchet engage in the

intexdental spaces, thus minimizing the coperating nocise of the
laver mounting.

25 In operation, the lever mounting runs into a stop, and the
elastic body is compressed. When the compressive force exceeds a
given value, the means for immobilizing the laver cause the pawls
to engage in the interdental spaces. The laver mounting can move
no further in the given direction, even if additional force is
GPplied in that direction. Thus, it is impossible to apply
éxcessive force to the person's finger.
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t he person's finger. 4 BRI EF DESCRI PTI ON OF THE

FIG 1 (a) is a cross sectional viewof the cuff tightening unit

n enbodi ment of this invention, shown with the cuff | oosened. FIG 1(hb)
ows the cuff tightening unit of FIG 1(a), i KL bh‘qsﬂmﬂtﬂwaqeel ationship

etween the ratchet and cam when the cuff is |00 a) is a cross
ectional view of the cuff tightening unit of FI with the
cuff tightened. FIG 2(b) shows the cuff tightening unit o "G -1(a),
fillustrating the relationship between tge ratchet and can1mhen the cuff is
ktightened. FIG 3 (a) is a cross sectlonal view of the cuff tightening unit
“of FIG 1(a) when the Brxm SCRYPITION Hp PREING® Pl eted. FIG 3(b)

shows the cuff tightening unlt of FIG 1(a) iTtustrati ng the rel ationship

bet ween the ratchet and cam when the tightening of the cuff has been

conpl eted. HHrg. 4 (a)Sianacckasgedectdonall tiaw o tiedudt tidtetani ey

(i Sass ounttot a0 SnBPRARERE D ehi e BrVineieh eéﬂﬁw‘%ﬂﬁq«&*‘(ﬂhéé‘% s a

frontal yémgaf. the exterior of the finger cuff- type electronic blood
pre%sure moni tor in which a cuff tightening unit of ‘the type depicted in
FIG 1(a) is installed,

FIG. 1(b) shows the cuff tightening unit of FIG. 1(a),

j{1lustrating the relationship between the ratchet and cam when
the cuff is loosened.

F1G. 2(a) i8 a cross sectional view of the cuff tightening
)  unit of FIG. 1(a), shown with the cuff tightened.

FIG. 2(b) shows the cuff tightening unit of FIG. 1(a),
15 illustrating the relationship between the ratchet and cam when
the cuff is tightenead.

FIG. 3(a) is a cross sectional view of the cuff tightening
“unit of FIG. 1(a) when the tightening of the cuff has been
20 completed.

' FIG. 3(b) shows the cuff tightening unit of FIG. 1(a),
inustra_t:ing the relationship between the ratchat and cam when
) the tightening of the cuff has been completed.
25 '

FIG. 4 18 an enlarged view of the oroscs ascction taken alony
line IV=IV in FI16. 1(a).

PIG. S is an oblique exploded view of the disassembled parts
30 of the cuff tightening unit of FIG. 1(a).

- FIG. 6 is a frontal view of the exterior of the finger cuff-
type electrenic blood pressure monitor in which a cuft tightening

s Unit of the type depicted in FIa. 1(a) is installed.



_ or the bl ood pressure nDnltor felating to a second
of this invention, and a view of the echani.sm of FIG 7(a) as
B iromthe inside of the case. FIGS. 8 (a) and (b) show respectively a
pss sectional view of the cuff wapping rrecharrhismeu&B@IBcenRtﬁisudol ood
ressure nonitor of FIG 7 (a), with the cuff ti e view as
feen fromthe inside of the case. FIG 9 is an'eﬂ #t’he cross
Eection taken along line IIl-111 in FIG 7 (a) _.n:-'-.obl I que
expl oded view of the di sassenbl ed partsSof the cuff w ndi ng rrec._ ani sm used-

in the bl ood pressure nonitor of FIG 7 (a). FIG 11 is a frontal view: of
the finger cyigstypeapl andr (b) cshbwpdraspecbiveldyni uonmmmﬁdmlcuff

di h d | 1
Bect i onartent @ BRoSuEt Wrdphia! SeSBRR toF he' BITUADAIIY
moni t or s, ffeGr talatimrt@teseemﬂ n@%b%mantsﬁﬁcctbi&ndﬂﬁmtéﬂm amd auf f
wi ndi ng mechagh ﬁ%dﬁgéﬁiﬁﬁ!h Nof| ﬁ6127(P}ET&LEDeQESQBhPEhQ\IinQidB*%r the

| NVENTI Oré now expl ain an enbodi ment of this invention wt
referenceaged FIGS. 1 through 6, starting with a summary of howthe
i nvehtion works in this enbodi ment. In FIG 6, finger-cuff electronlc

bl ood pressurﬁag? néwf &nd {b) show respectively a cross sectional view
of the cuff wrapping mechanism used in the blood pressure monitor
of FIG. 7(a), with the cuff tightened, and the view as seen from
the inside of the case.

10
) FIG. 9 is an enlarged view of the cross section taken along
line III-III in FIG. 7(a).
15 FIG. 10 shows an oblique exploded view af the digassemblad

parts of the cuff winding mechanism used in the blood pressure
monitoer of FIG., 7(a).

FIG. 11 is a frontal view of tha finger cuff-type electrenic
20 blood pressure monitor in wnich the cuff winding mechanism of
FIG., 7(a) is employed.

FIG. 12 shows a cross sactional view of a cuff winding
) mechanism used in existing bloed pressure monitors.
.5 '
FIG. 13 illuatrates the interdental spaces and pawls in the
cuff winding mechanism depicted in FIG. 12.

. DETAILED DESCRIPTION OF THR INVENTION
30
We shall now explain an ..emboc-!.in':'erit'of this invention with
reference to FIGS. 1 through 6, starting with a summary of how
the invention works in this embodiment.



has ‘a !ihuid crystal display 3, which dis essure val ues and
ot her information, and operating buttons 4 and ez;%h(aas eQ.?ﬁépﬁgedQn case 2,

whi ch encl oses bl ood pressure nonitor 1. The S . unit 10, as
lﬁ _' mgd to case 2.
tever slijdes, i

depicted in FIGS. 1(a) and (b), FIG 4 and Fl
finger can be inserted into part 2a. Slot 2b; |i ) e

al so provided. FIG 1(a) is a cross gectional view of*cuff “tightening unit
10 when the cuff is loose. FIG 1(b) illustrates the rel ationship between
cam 15 ang, red@he, Shayy agy ¥4 -] I-9g unit
ot o N, Elrjeriy Gspgﬁ%eﬁﬁbg ﬂ}agﬁ\gg,%ﬁg“{génébg%% G 4
shofi@ard eriBtigh Fraiaial Hanlay o3 orhioh displaverplpod presaureat ed by
| i n@allvesV.ard GtHuers Hovroraiatldn JUnd PpOELEL NG eBaeEohBcs dhnassenbhed

f ff-tjgh N it 10.. W ' h 0 d,
cur POERRARL A, e 2 30ATRY il dnae BASH pronsirachoniRens. | orae

5 Mukliffy tightendng JGitstidy 4k d@b&ugﬂwmb_soiimpr&mscﬁ ' _ﬁi'candh37
as it ] c e re t1e e conyeni ence and s Lcity, the
uni t |%sn rit(;y?e‘n%c}g\(}kr# \r}tetr%t"‘léé%q f&f néﬂa*i% f‘ol I}gv\%( g%&p?%’harg?o#\gp?ﬁge at chati ng
devilogofparti 2a.nvé&idtorgk ndruddsich mthetlene238Ibden, | kecalshi ch can be
”DV?QJﬁl&%dHiven direction (A) or its opposite (B). A lever 33, capabte of
nov

ng in elther direction (A or (B), is installed on nmounting 23. An
el astic body 32 is situated between | ever 33.and its nounting 23 which can

ytransmt prige fiqage 4a0R ickbdsd ddit iEl VIdw SFech£F ok i gREGH1RG @ﬂﬁt
el a tlcgghr ef or q. A ratchet_48 is, provjded with paw s 49 which can
f al 19 ¥OEH ﬁﬁ‘@r-d“éﬂlﬂtal 8 Joose . 7 BIGy i %WY’F@:Q%‘: rections (A) and
( B) risd atiiionishiiipe Hetwerennmans 15Tandrasatciat 48TiBPi shaving tée seécherdi s
denlakrl oY il IBhE MM Uit Yo Whed 'eovdPLY FéSaal Norpayls 49 10
~engage i n the’interdenta :
2(b) and 3(b) show tha same vigw. FIG. 4 shows an enlarged cross
; section along the area in FIG. 1(a) indicated by line IV-IV,
FIG. 5 shows an oblique axploded view of the disassembled
components of cuff-tightening unit 10. With its housing 10a
removed, cuff-tightening unit 10 includes base 11 and cover 19,
canm 15, lever mounting 23, lever 33, stop 42, ratchet 48 and ceil
I springs 18, 32 and 37 as its major components. For the sake of
convenience and simplicity, the unit is broken down vertically in -
the following explanation. '

The ratcheting device of this invention includes a mounting

23 for a lever which can be moved in a given direction (A) or its

opposite (B). A lever 33, capable of moving in either direction
(A) or (B), is inatalled on mounting 23. An elastic body 32 is
situated between lever 33 and itas mounting 23 which can tranamit
the force applied to the lever into the lever mounting by

) elastically deforming. A ratchet 48 is provided with pawls 49

which can fall into interdental spaces 17 provided along the two
directions (A) and (B) in which the lever moves. The means for
immobilizing the ratchet is depicted by raference numerals 45,
50; thia means causes the pawls 49 to engage in the interdental



!paces 17 when the pressure applied to theWedﬁ gi ven
value.. I n this enbodi nent of the invention e | ever cl,’ds noved in
direction (A), the force is transmtted througk}h,rslgﬁeemaag iﬂ“d 32 to the
| ever mounting 23, which al'so noves in direction | ever has
reached a certain point, the |ever nounting 23 i \‘g\g ﬁ\

X

the elastic
body 32 is com pressed. Wien the conpressive fo ceeds a-.given val ue,

the nmeans for imobilizing the | ever 45, 50 causes the paw s 49 to engage
in the interdental spaces 17, thus securing the ratchet. As a result, the
| ever ypwighten23hies cueied Cam «aludesrqodsl tiiso reremicbmah by wovar fig hatd in

di rect | O | fo |
beconeg$ cﬁ%‘osgl‘x&\é%a th QBFT’ ex?:’% Si ve ('%Jra(r:n:qt§ %['}"ldgegé% aﬂh"*ﬁéa cuff, for
exanplsannotes1dpi 9‘1|ta1°<§héihﬁng1@emeoe iAs ammyém |H@blbcﬁh¢)r.’e,smr
nmoni t ar, t S £@V 173G fag = ver
m)unt |1r?g i#o\fgsa%é?n‘%g ey%l!}%l ?:Iah'?%é pﬁ s “of .ﬁ% ra't chet enga% 5 I n théeﬁ

ryt er doktem ofacan ‘éﬁ@ﬁ’&t Mg tRoisesure the qaver . GaNes Hhdhas B denghown

P A %105 iachegesiex RAgriako euilnskanse 2b2 syl Gaariaeye 13, which form
a single unit. Inside camsleeve 13 is U shaped cam 15. This camis

constructed in such a way that it can slide a certain distance wthin-cam
sl eeve 13 Levert meundingcRdods( Apated on ttakm @2 t IThe wirid 2 off rianteyon

Surt aB8uBR L0 39 BrbRenauh, dolidrd Bachakh, Uahe 2 (Y K A0 .,
cer r eprod@rtdonsdgss oncedshene sidecte preyentarhti Fxaw @akdng ouhiiak it so
that iheCRHBEYVENAMRE! Ao has an anchor pin, 26. This pin is
. anchored to tha protruding end 9 of the cuff, which extends out
of cuff cover 12. Laver 23 is mounted on lever mounting 23 in
such a way that it can slide in direction (A) to tighten tha cuff
15 or in direction (B) to loosen the cuff. Tabs 34 on laver 33 are
engagad, respectively, in slots 27 on laeaver mounting 23. These
tabs serve to guide laver 33 in directions (A) and (B).

Pin 35 depends vertically from lever 33, passes through
20 guide track 28 on lever mounting 23, and protrudes downward, as
shown in FIG. 1(a). Coil spring 32 is interposed between spring
prassure plate 31 on lever mounting 23 and the base of pin 35.

Button 38 is mounted on laver mounting 23. Button shaft 40
5 protrudes downward through hole 30 'in lever mounting 23. Laver
33 has an opening 36 in it so that the head 39 of button 38 will
not contact it. Coil spring 37 is attached to button shaft 40
and provides force in an upward direction.

As shown in FIGS. 1(a), 4 and 5, stop 42 is mounted to the
bottom surface of lever mounting 23 in such a way that it, too,
can slide in directions A and B. On the top surface of atop 42
there are two guide teeth 43, which fit into guide track 28 on
lever mounting 23. These teeth engage, respectively, with guide -




™ Theinside of cam 15 has parallel rows of samﬁeeLhrdefTﬁTﬁﬁfTﬁ?”éintm

spaces 17. One end of the cam 15a, is slightly shgrtsggetﬁmﬂt ther end,

15b. - Coil spring 18 is interposed between cam end ~wal | 13a
of the camsleeve so that it can absorb the force €s in
direction (A 8 to tighten the cuff. Cam sl eeve cl osed by cover
19, and is constructed in such a way that cam 15 and coil spring 18" cannot
slip out of the sleeve. As shown in #IGS. 4 and 5, cover 19 is fastened to
the cam sl eeve by tabs 20, which engage on the bottom of cam sleeve 13 to
secugpad:tie rbwhen thecprésSsure appldedskot tha ilievexl 33 Zkceeds arhi ch tabs
22 ar &, sfg i§&. Lever nounting 23 is seated on tabs 22. The end 24 of
Ieveq unt1ng 23 protrudes downward between tabs 22. This end 24 has
prOJectlons 25 on either side to prevent it fromcom ng out of the tabs,

and it al5o $iee WnEOEIMNGI 6r PRe 1FVbALILR, LRI ARPLAL Y P! Tuding

end 9 of t e cuff ext ends ou i'S nount ed

son | meed rﬁ*’?@cﬁeﬂ" n(éhch‘-’%‘vﬁ?r?ﬁaﬂ-ﬂ trananditited thrgushcithen (A) to
tlgmﬁum wif 93 t& ehécréver ﬁ&bmwn 23¢nyhienc wilfse nﬂs%% 34 on lever

a res tlvel In slots | ever tin These t abs
ser\ﬂeﬁf%c%eMEVer é jevernas Rf‘&ﬁ&d( B) c85i m%ﬁ &he
;grtlcwéfymdunmmﬁgvzs BS svcppea,thneugheguudstﬁhacbdQBJQn1hete§pn0untIng

a tr S IS
I nt e?f)%%gxcﬁbe% ri %’Fgggg‘?gmg?g?g 3? eve #[?l?nt |ar+g";1 S%Qr‘i'd t he
obasenQ#n!pl#PBSimm $3gi cheplaven 448,| éOeF&ﬁEeﬂt the ZawlB dSotoshafit 40
PT OtgAistege AONRE OiAbErEENEAP! Spalak N1l SV BhulD YRR dngS thd- Pétchat.

As a result, the lever mounting 23 is locked into its position

and can move no further in Airestion (A),—aeven if morec ferce is
applicd o the levex. Thue it bacowes lmpossSibie to apply

excessive force to the finger in the cuff, for exampla. When
this ratcheting device is employed in a blood pressure monitor,
it prevents overtightening of the cuff. Alsc, because the lever
mounting moves smoothly until the pawls of the ratchet engage in
the interdental spaces, operating noise is kept to a minimunm.

(¥}

Base 11 as shown in FIG. 5 includes cylindrical cuff sleeve
12 and cam sleeve 13, which form a single unit. Inside cam
'sleeve 13 is U-shaped cam 15, This cam is constructed in such a
way that it can slide a certain distance within cam sleeve 13 in
either direction (A), which tightens the cuff, or direction (B),
which loosens the cuff. Guide rails 14 are provided on the inner
surface of cam sleeve 13. As shown in FIG. 4, these guide rails
14 contact corresponding ridges 16 on the underside of cam 15 in
ordexr to guide it se that it can move Smdothly.

The inside of cam 15 has parallel rows of sawteeth defining
interdental spaces 17. Ona and of the ~am, 15a, ie =slightly
shorter than the other end, 15b. Coil spring 18 is interposed
between cam end 152 and vertical wall 13a of the cam sleeve so
that it can absorb the force when cam 15 slides in direction (A)




P33 has an opening 36 in it so that the head 39 ofbutton 38 W T not

contact it. Coil spring 37 is attached to button ﬁ“iw"&tﬁgﬁapk%&w des
force in an upward direction. As shown in FIGS. 1( pi42 is -
mounted to the bottom surface of |ever nounting 23 llﬂlm‘ Mm hat it,
too, can slide in directions A and B. On the top su 2 there
are two guide teeth 43, which fit int@® gui de track 28 on |ever nount i ng 23.
These teeth enga respectively, with guide 9 rails 29. The | ower end
of theabif 28.] n&@ﬁt dowsroend ef44hen pdrod M inaentmiintoy droB8 &hdorst op 42

nmove ggo gngbetﬂgtt 1 $ t 445 Rred th respect
to di rec?l ons (A and e EQ Dep?ggs?(gr?ph a?sl S o‘n%ﬁe S|i§‘l§$vx/ar‘amdl rection
(B), which | oosens the cuff It is cut one step deeper than the rest of

ghe sl ot . BMthQSSggféuﬁOigo?goquggﬁh %lquf@%nddﬂwﬂtﬁﬂéiﬁyidé é&anOthde
own i nted to this protr sha In such a wa
tshat \Aﬁrfggﬂ’ﬁ %B)rﬁf’ ZB Pet ﬁPrﬂfsﬁPé\eéﬁﬁslil‘a&éﬁh%@%rﬁ%ﬁ%g Iooge
Rat ]E:héit‘gthaa (Bp, pﬁ%ﬂﬁh49008‘nﬁmhﬂr eudeti o 5% cuk Qﬁid tdi; Iﬁe er '
sur e n i de.
Ioosgﬁﬁ n E@‘ f&hﬁ ?g tfgh §18 hé“g% Eﬁggq V\gﬁ ‘??k °Fhé50t her
pr oj cebich, aSlowsohtatOsprhbrbdat dmmiiardop Mbmt t4i8e i(njfnfourﬂ:dd)(t:bened
Th ggd

eser Ry gl ﬁf&ffﬁ&iﬂ% sRAEYI 46 1hnsa&ﬂea by RhdEe khals Al Yo 4 Fai

rotate snooth I's an expl afati on ening
wper -DaEeRR 44 Pﬁﬁ"ﬁﬂ’éﬁd?ﬁﬁﬁP‘W f8 feowr ep@dngo lpoes. 2%!@*: Wee haisor ce

}S apghé cpawrs | £9caind3twd th?&&tQBnEABOéWBH.CBnt E&*&t %F»ﬁetﬂﬂ%lﬁltfaee this
Orcele'osjgé@PosrT §6egi£s Leu:grsgogntl ng' a guri(c)igg %mmen the curf is
) loosened, it is on the side of the slot closer to direction (A).
The other projection, 51, contacta the bottom of stop 42 when the
15 cuff is loosened. These projections are provided in order to
insure that ratchet 48 can rotate smoothly.

. The following is an explanation of the cuff tightening oper-
. ation in the embodiment with reference to FIG8. 2 and 3. W¥hen
10 force is applied to lever 33 in direction (A), which tightens the
cuff, this force is transmitted to lever mounting 23 through coil
spring 32, and lever mounting 23 begins to slide in direction
(A). The protruding end 9 of the cuff is pulled in direction
(A), and the cuff is tightened around the finger.

When the cuff is tightened, coil spring 32 is deformed by
compression, and lever 33 and stop 42 slide againat lever mount-
ing 23 in direction (A). At this time the center of rotation of
rachet 48, i.e., button shaft 40, is anchored to the top surface
of lever mounting 23, so projaction 50 is guided by slot 45, and
ratchet 48 rotates in direction (C).

When the value for thae cuff tightening force is exceeded,
PaWls 49 on ratchet 48 engage in interdental spaces 17 can ba
Seen in FrIGS. 2(a) and (b). At the same time, projaection 50 is
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1éi'hus t he novenent of cam %5 can be controlled such that the cam does not

5 Cover 104 is fastened to the inner surface of case 102 and pro-

) but 4o not oome in contact with it.

spring .32, and lever nounting 23 begins to slide in direction (A). The
protruding end 9 of the cuff is pulled in direction (A, —and—the cuff is

ti ghtened around the finger. Wen the cuf i guit &l PE%&RC il spring 32 is
def ormed by conpression, and | ever 33 and stoqmﬁéig ﬁﬁ[‘f‘f‘st | ever

mount- ing 23 in direction (A). At this tine otati on of
rachet 48, i.e., button shaft 40, is Snchored face of |ever
nmounting 23, so projection 50 is guia d by slot 45, and ratchet 48 rotates
in direction (C). When the value for the cuff tightening force is exceeded,
paw s 49 on ratchet 48 engage in interdental spaces 17 can be seen in FIGS.
2(a) and ApPther embogiment mf thig dnventimn s explainad chelow ovith
depr loanded; gt ' | | edpynt I S0Es t .48 is
secu?%?ib%? stotozggﬁer?ogﬁg%&eqﬁga?ei@nﬁef enté?fgpaceisa‘%%wloeéer
mounfilRgexs q"sfofi-rﬁm qlacEranic hdaest tprasauns mRniger (el cutn whieht be

air be-, gins to ter t rubbher chanber on t sl
di st #R% 3 g 3@& i°d‘-n|§’é)=, %lr?&*’diprréaﬁ% MAnE9R ok 2oxmRd ciR%o whil e
I(g;/elfimqw_ iing ezt lommindt s iwzalql i hizedn Wifc_l'c?lldlﬂﬁ&ﬁth h rmFIaCﬁ]g &(ﬂ%— and
: | u u 0Qs ry. slight Q. the val] ue r the
ti ghf%%i ié‘%%oiggtg&%tdﬁe i&?h%iﬁa %T@ \sﬁﬁe (ﬁtgr?rre %jtsﬁ“}sz a'ﬁ%#% fixed at
cl ospreyideds, Sagen 1@ has isdat Lok ore ithadimgihioh tthezapeihg Thi s
| St AdGRcle P3P R g j ng the elasticity of coil spring 18.
move in direction (B) farther than is necessary.
The wrapping device for the cuff, as shown in FIG. 10, '
includes button 110, lever 108, coil springs 109 and 111, lever
mounting 2107, cover 104, cam 105, stop 112 and ratchet 113.

jects from slot 102b as ghown in FIGS. 7, 9 and 11. Cam 105 is
inside case 102, and is attached to the inner surface of cover

104. Canm 105 has sawteeth on either side of slot 102b extending
along its length. The sawteeth are positioned beneath cover 104

Lever mounting 107 is ratained in slot 102b on the exterior

of case 102. It can slide on cover 104 in either direction (A),
which tightens the cuff, or direction (B), which loosens the '
cuff. The end portion 107a of lever mounting 107 depends within
the case between the two portions of cover 104. Projections 107b
prevent the levar mounting from coming loosa. Anchor pin 107c

. depends from the end 107a of the lever mounting and secures the
protruding end 103 of the cuff as shown in FICS. 7(a) and 10.
Laver 108 is mounted on lever mounting 107 in such a way that it
can slide on the mounting in direction (A), which tightens the
cuff, or in direction (B), which loosens thae cuff. Tabs 108a on
lever 108 engage in respective slots 107d on lever mounting 107.
They gerve to guide laver 108 in directions (A) and (B). Pin
108 depends from lever 108, passes through guide slot 107e on

s
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® roosen the cuff, the operator pushes button head B&shyg@%ls hi s button

head i s pushed, ratchet 48 noves downward, projecti on$ifif P Reahed

rel eased from depressi on 45a and sl ot 46 respectivel yg i 48
becones free to rotate. The force of coil spring 32 c sAflle ‘and
stop 42 to resume their forner positionggwth respect to | ever nounting 23.
Rat chet 48 rotates in the direction opposite C, and pawl s 49 di sengage from
i nt er deph pled pines aiprheueanrmsaf,l ﬁeoa&:%a&nt fsqn 19 Pl led difertd 1t (&),
and the_cuff ﬁ%@ Q éo?sened Ta coi mg:p&g 18 causes cam 15t o
resure TPS FRPFRPC 48 LB ReCHES hQY 88. ﬁént 38,43 ANGASG spring
18 |h s uism:lerdenbalrapachs l?axkévﬁfhﬁaﬁhting’rhns iaf riuﬁiowmia%(atds witH egul) ate
rachet in rac to tr irectio or
in di re%%gégéf Bgov\ﬁéﬁqei%éggpét ﬁ%ﬁ FH ngf‘Qﬁge%Pn ﬂ?‘% Pé\?’[ i & ugh
whigch the rachet is permtted to travel. However, the invention is not

l[imted to t S ¢ r ri desi
nodi ficati onhg%ﬁ Eh %&E&&- 1% i,& h%gggﬁégﬁleﬁggggﬂf l{%ﬁ{%sr ?ﬁ’vgﬁiiroﬁq-s
expl ai ngtnctoventen moemhbgrtehmm gnt theugktf}. angl caml 15 slddesont al

Vi ew ofdiwaﬁéecyfintametfsﬁr@m €h90&§eae§auhewmep %&legh it ghi ch

the ratcheti n‘%?gew ggcon Iment 1's e end of
case 1034&f. H‘f)r’é%‘éﬁ? Fohdt BRRA nPOIiHB&blilthiG‘fil'ng'é‘Pil'né"éﬁ it

ngnt}geee?M1ﬁErnGsMIsh?§ andf (1) tglgniﬁlbaﬂbg&:tggrc%gQ;ﬂm‘Nﬂdﬁ%ﬁgzsry
102b onah' ?%y ‘(I;ﬁﬂ?ﬁga g‘?’ﬁg ﬁ@vpighiﬁgipﬁe o8fFe P I‘%@al"é&%
wr appi ngtdetlmé pmutheizmtionasaahbmflxeal tQdpse to zero, and a
, corract blood pressure reading can be cbtained. This diatanc_e b
can ba adjuated by varying the elasticity of coil spring 1s.
15 Thus the movement of ¢am 15 can be controlled such that the canm
does not move in direction (B) farther than is necessary,

To locsen the cuff, the operator pushes button head 39.
When this button head is pushed, ratchet 48 moves downward,

20 projectionas 50 and 51 are released from deprassion 45a and slot
46 respectively, and ratchet 48 bacomes free to rotate. The
force of coil spring 32 causes lever 33 and stop 42 to resunme
their former positions with raespect to lever meunting 23.

Ratchet 48 rotates in the direction opposite ¢, and pawls 49

5 disengage from interdental spaces 17. Laver mounting 23 can then
slide in direction (B), and the cuff can be loocsened. The force
of coil spring 18 causes cam 15 to resume its former pesition.:

In the embodiment described above, colil spring 18 is used to
control the travel of cam 15, This structura acts to regulate
rachet travel by permitting the rachet to travel eithaer in
direction (A) or in direction (B) while regulating the distance
in either direction through which the rachet is permittaed to

\ travel. However, the invention is not limited to the use of such
2 coil aspring. Any appropriate design modification can be made.

e mitns A
e




the inner surface of case 102 and pro- Ject

FIGS. 7, 9 and 11. Cam 105 is inside case ached to the inne
surface of cover 104. Cam 105 has s t eeth on eit er 5| e of slot 102b
extending along its Iength The sa eth are positioned beneath cover 104

T0obS0aF thetBRTnbT 1577 884 Brbshaps' BERWIRE WA Bondld’ B ilacr '

dlrknttnm°§¢¢ bebWthtlggthEhthadchhb loweat emek iofh p(i®) ,106hi ch | oosens th
cuff. The end portion 107a of | ever nounting 107 depends wthin the case

bet ween the two portions of cover 104. Projections 107b prevent the |ever
mount i ngBYEBAN cb4P nis| Beuntednenoleyer roRDtdageddd f r Ghe mhathi c_m7a of

t heﬁbfﬁ%uﬁﬁélﬁt . ﬂﬂoﬁndfieisﬂéeihibﬁgﬁr fibad 'mgqe% Jﬁ%e&f ndntidld 1% shown

er I s nmoupt ed mount 1 ng 10 |n such a

maya?ﬁd?r?ér%% s@?ﬂ%wﬁﬁ t hebo¥aR: A8 HdePeEPP "@AFOQHNQH1#QQH¥bns t he
cuf ghatrehe toperiobnof Bihevbutbohowizds nbkecontactTaha 1taran Ieyar 108

Fovereind TRECES A¥Fafhea ss KieRln KR IARL, OO Tk braiiiat A orsie O
pastesnove dowttoni U0 skpwvazdye on | ever mounting 107, and protrudes
- downward. Coil spring 109 is interposed between | ug 107h and the | ower end

of pin 108. Button 110 i s nounted on | ever nounting 107. The shaft of this
button, 9te®, 1p2sismewntedntaotbeibogton Burdaceneft ileyerx020hdpr ot r udes

dovgyaK c xb@yeﬁhalé)&@aﬂwwnpeﬂéngeW%Ctensn&aasqnt B3trelcRa driad (A)Ob of the
button noi contact_the | ever, ,h Coil
and Y%) against the lever mountinq. Stop 112 has two tabs 112a
on it. Thege tabs insert into guide slot 107e on the lever -
‘mounting and engage, respectively, with projectiona 107f. The
lowar end of pin 108b inserts into hole 112b so that lever 108
and stop 112 can move asé a single unit against lever mounting

107.

I ncl udes button 110, |ever 108, COI| sprin S 109 and .111, lever nounting
107, cover 104, cam 105, stop 112 and rat SB@E ﬂ&m&04 Is fastened t
ﬂ 2b as shown in

Stop 112 has a slot 112ac on it, which is oblique with
rerzerence to directions (A) and (B). On the side of this slot
closer to direction (B), which loosens the cuff, there is a
depression, 1124, which is one step deep. Hole 112e¢ is for
button shaft 110b. The button shaft passes through the hole and
protrudes into the interior of the dQevice. Ratchet 113 is
mountaed to this protruding button shaft 110b in such a way that
it is free to rotata. Ratchet 113 has two pawls 113a and a
projection 113b, which is higher than the rest of the ratchet.
This projection 113b is guided by slot 112c. When no force ia
being applied to tighten the cuff, the projectien will be on the
end of slot 112c in the direction of direction (A).

We shall next explain the operation of the cuff wrapping

Bechanism in this second embodiment, with reference to FIGS. 8(a)
and (b). When force is applied to lever 108 in direction (A),

L |



spring 111 is attached to button shaft 110b. It rqmsm&mlhsBGmﬁamFeian -
button 110 upward. Stop 112 is nounted to the botto ver 107
in such a way that it allows the lever to slide in d and (B)
agai nst the | ever nmounting. Stop 112 3@3 two tabs 11 se t abs
insert into gui de slot 107e on the le nmount i ng*and engage respectively,

W th Rioy O%’l&a(}@% ftnoT %}P""eéhfé‘deé’ic&”B-W?anﬂi%’&& e q Qr%e 112b so

nove as agal nst

t hat |
rmﬁnt ,m%ﬁ;@éxg S 8] qmzom coitl apning 109 tan%ienersmesntém Wh
ref er eifine® ¢b rerid@Nen (fx 6:5) 9)01 tﬁ?e%f'&t%dkhl;saﬁhoho@' B2CenkO

directio |ch oo ens t here 1s a réssion, 112d, which
is one‘:‘%{]’epﬁ% ixec Q‘E)rubht th’F@?tc‘ﬁGb STHE2RReLo AT OHBA:

gsseindwﬁnnghﬁhe hoIe and protrudes into the interior of the device.
Ratchet 113 is nmounted to this protruding button shaft 110b in such a way
that it is free to rotate. Ratchet 113 has two paw s 113a and a projection
113b, whi ciWhen Highesutthais tvirapped afournd thﬁcﬁkngefhieoﬂ&oppzﬁhqnlDQSb S

i deqy ' ff,
The s ctie ﬂ%&%%ﬂ”éﬁé “L§Ver 188 and a8yl 187, BT18E7
di rectagiingy daveshaounting @1 adm direchpiont xbh.owhtnb s&ghtmapphag
chanjyg nﬁ&uaﬁxﬂew rwtzoaérbﬁeéerfaeﬁetoﬁb@s ?& daEQ (b).

f lied to | 0 d t t
the cdaver madfiing 347 radnctien (L1500 Suided; BY163‘°FhF-&35h s, °°
,sprlngaﬁﬁheﬁﬂlidérﬁﬁaﬁﬁkﬂinrﬁiﬁéﬁtion c.

When the tightening force exceeds a given value, pawls 1i3a’

15 on ratchet 113 engage respective interdental spaces 106. At the
same time, projection 113b engages in slot 1i2c, and ratchet 113
is fixed in that position. When pawls 113a engage interdental
spaces 106, lever mounting 107 is arrested in its position at

_ that moment, and the cuff cannot be tightened or loocsened any

20 further. Because pawls 1l13a and interdental spaces 106 do not
come in contact until lever mounting 107 is arrested, the force
used to tighten the cuff is not variable as in former designs.
As a result, there is less chance of overtightening the cuff, and
ocperating noise is kept teo a minimunm. '

When the measurement of blood pressure has been completed,
the operator pushes button head 1i0b, and the entire ratchet 113
is moved downward toward the interior of the device. When ratch-
, et 113 moves downward, projectien 113b disengages from slot 1l2c,
Y, and the ratchet becomes free to rotate in the opposing direction.
- Coneequently, pawls 1i3a disengage from interdental spaces 106,
and lever mounting 107 moves in direction (B), enabling the cuff
to be loosened.




ins to'slide in direction (A). The protruding end 103 of the cuff is
lled.in direction (A, and the cuff is wapped around the finger. \Wen
he cuff is wapped around the finger, coil spring 109 is conpressively
eforned, and | ever 108 and stop 112 slide against |ever nounting 107 in
irection (A), which tightens the cuff. Because the center of rotation of
rachet 113 is fixed to | ever nounting 107, projection 113b is gui ded by
slot 112c, and ratchet 113 rotates in¥rection C Vhen t he tightening

o e once Ry Dad "M SenE ik udd Fath A3 SHTbal TS e S

11t2C damj wa@datmentﬁ depicted in this Opgllcaﬂioﬁb?@gﬂ'@drﬁt J-kiia.lfutwqgﬁ t
I nter e | N | S e | Nn,.I,ULS IT1I ONn a
Lhat | i T ENER), Feaal BY LolBYRL LR ald (hncaBler B Brak e e RRar.,

Becauseqpl! %hﬁrltmmmmu defit the s,bamatieﬁ dponot:omridemti@u att umtl I
| ever f6a8fn| 413! €la S0GuIRLECoFSBlLhOappillLaRiHIE ouff 15 ot
vafi ab as I'n forner a re ess chance of
overtightening the cuff and operatlng n0|se is kept to a mninmm Wen the
nmeasurenent of blood pressure has been conpleted. the operator pushes .
button head 110b, and the entire ratchet 113 is noved downward toward the
interior of the device. Wen ratch- et 113 novesTMQWRWthBuQRamﬁ&{lOn 113b
di sengages fromslot 112c, and the ratchet becone e in the
opposi ng direction. Consequently, pawls 113a disé E M’ﬁwﬁ‘ﬂr dental
spaces 106, and | ever nmounting 107 noves in dlrectl i‘ng. the
cuff to be | oosened.




14 Al though the invention has been described with respect to two ﬁ;;L
enbodj nent.s depicted in this application, persons skilled in this art

readily recogni ze and b e to practice othHer équival ent enbodi nents of

t he i nvent m‘mﬂm “ H‘iﬁﬂsitlon of the spemﬂggﬁtshgumameadmhaﬂd dr awi ngs

of this appl A device for uff of a

bl ood pressufe froni tor conprising: 3 housing (1i Hmmﬁlm 103) one
which is

end of which is fixed to said housi ng (10a); a
housed in said housing (10a) and is reciprocatable in cuff tightening (A

and wHes er8 RLXIMESiy$ctions; characterized by a | ever nmounting means (23,
107) which is housed in said housing (10a) so that the neans (23, 107) is
reci procatable in said cuff tightening (A and | oosening (B) directions,

'the ot herl.end ofratailthting d@v%deB%oba%gg) igxeﬂghegﬁgnd Itmebua'gulatzl "9 (33
stic bo i sposed between sai ever

5108 s’aﬁ?ﬁ“f‘?‘&&ﬁ“%ﬂ%&%&é f% 108) to transmt a force applied to

sald | evex Kéﬂhr;108) to said | ever nounting neans (23, 107) engagi ng

portions yghjay n&¥ érkéﬁjﬂbﬁﬁﬁfﬁﬁe éofégeg ? E %ﬁg 113)

rotatably nDunt ever  houn 113)
bei ﬁgvmn)mmcbwquyavm ¥ zmivqn:mramimnommcdinaqtengagppminesa| d
engagd ¢ Rl iditadelibn;

) an elastic body disposed between the laver and the lever
mounting means so as to transmit a force applied to the lever
into the lever mounting means by elastic deformation of the

! elastic body; | ,

interdental spaces between saw teeth provided on an inner

15 surface of a cam, the interdental spaces extending in the given
and oppesite directiona in which the lever moves; _

a ratchet provided with pawls thereon which can engage with
the interdental spaces; and
immobilizing means for immobilizing the ratchet so that the

20 pawls engage in the interdental spaces when a pressura applied to
the lever exceeds a given value.

2. The ratcheting davice of clainm i1,

wherein the ratchet is mounted on a shaft on the lever
nounting means so that it can rotate. about the shaft and engage
in the interdental spaces; and _ |

the immobilizing means comprises quiding means for
guiding the ratchet when it rotates and engages in the
interdental spacas, thus immobilizing itself in response to the
Presgure in excess of a given value »eing applied to the lever.

3. The ratcheting device of claim 1, further comprising
‘tegulating means for permitting the rachet to travel either in
the given direction or the opposite diraction and for regulating




106) -rotatlon nmeans connect ed to said | ever (45, 110b) for, when said

| ever. i s nov —ght ening direction (A and relatlve
novenent occu ver (33) and the |ever nounting neans (23),
rotating sai d”lmmnmwlﬂmmﬂ) so that said paw s (49, 113a) engage with
sai d engagi ng portions w18 %06); and i mmbilizing nmeans (45a, 50, .112c,
112d) for inmobilizing said ratchet tg@gnmaintain the condition that said
paw s (49, 113a) engage with said engaglng portions (17, 106). - 2. The

devi cenef ddstafch iwhehal givlam | Pdsite) dBeece (R, tiFoudh 2%hidy 2ehe

conprlseg %u dln% ans (45, 112€én or guiding the ratchet (48, 113) when
Farase aﬁ& g §g3§§°ﬂ|ﬁﬁ &ay gagi ng portions (17, 106), thus

i mobi | izing itself in response to a pressure |n excess of a given val ue

b li.ed he | he d f furth |
Fegul'at | ng “reand eI SRERBRCITR AaViRe e Ay HARRRIR (48 SHe RF hel O

& t hecuff ohethegbleosdnpressures monitoreds cxtstaaa:mbd cto relyel hevexy t he

d'Staﬂgﬁphﬁnbhﬁeﬁﬁ'd directions through which the ratchet (48) is permtted.

to tra

5. The raﬁcheting device of claim 2, wherein an end of a’
cuff on the blood pressure monitor is attached to the lever

10 mounting means.

o«
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6. The ratcheting device of claim 3, wherein an end of a

cuff on the blood pressure monitor is attached to the lever
mounting means.
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Sheet Has Been Replaced -.
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