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cyu FOB BLOOD PBE§SURI METEB / 

Field QC Th• Inyantion 

This invantion concerns a cuf t used to measure blood 

pressure. More specifically, it concerns a cutt for a 

blood pressure meter which measures blood pressure when 
applied to a tinqer. 

Bagkgrgund ot Tb• Inyantign 
Fig. 16 is a perspective view of a conventional 

finqer blood pressure meter. Fiq. 17 is a cross­
sectional view of a conventional :blood pressure meter 

finq•r cut~. Several types of designs ot finger cutts 

are currently availa:ble. 
The ringer cuff shown in Fiq. 17 has a wrapper 

constituting a sheet (or membrane) made ot rubber or a 

soft plastic which i• folded over on itself. Chamber 

501, which con~ins compressed air, is ~ormed by welding 

or bonding the and• ot this sheet. Generally, tha 

outside or chamber 501 ha• strips of cloth around its top 
and bottom enda which cause it to asswne the shape o.f a 

cylinder when inflated. Cylindrical cuff or chamber 501, 

is enclosed within cylindrical case 500. 
To measlire a patient'• blood pressure, the patient 

inserts his finger into the cylindrical cuff so1. When 

chamber 501 i• filled with compressed air via the air 
tube connected to it, it expands like a balloon, adhering 

to and preaainq against th• finger. Th• blood pressure 

is .. asured by obstructing the flow of blood in the 

artery of the finger. 
A• seen. in Pig. 16, the finger 400 inserted in the 

cylindrical cuff does no~ touch anything outside of the 

cuff nor does it rest on a fixed nabar or support. A 
patient often bends his ftnger, .~us not.relaxinq:th• 
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f inqer for an accurate measurement because there is no 
support on which the patient can rest his finger. As a 
result of the tension in the finqer, inaccurate blood 

pressure meaaurementa are taken. 
Zn the conventional blood preSS\11"e tinqer cuff 

descri~ad above, the ranqe of finger sizes to which the 
cuff can be applied properly is limited. If a person's 
finger· size happens to match the f inqar cuff size, 
pressure would be applied to the f inqer as the 
cylindrical cuff or chamber is filled with compressed 
air. It the finqar to be measured does n9t match the 
tinqer cuff size, but i•, for example, thinner than the 
finqer size optimal for the fin9er cuft, the chamber is 
stretched and deformed by the pressure applied by the 
compressed air before the cuff is expanded enough to 
cause its surface to press against the finger. The 
tension caused by the deformation ot the chamber atf ects 
the praaaure inaide the finger cuff, and the pressure 
applied to the finqar ia reduced. If pressurization were 
continued while the chamber wa• deformed, the sum of 'the 
pressure againat ~· :tinger and the pressure required to 
expand the cuff would equal the internal pressure of the 
cuff. Tbe result would J:»a that the internal pressure in 
th• cuff would not correspond to the blood pressure 
value.. Since this type of chamber deforms when it 
stretches, the insertion of a thin finger in tha cuff 
causes the midlina cross-~ection to expand like a 
balloon, while th• two and• of the chamber, alon9 the 
path of inaartion, becoae round. Thus,· both the shape of 
th• cylindrical cut:t and it• length when pressed against 
a finger vary with th• diameter of the finger. This 
variation leads to maasur .. ent errors. 

An example of this.can ba seen in Pi~. 17. When 
challbar 501 expands like a balloon, the length of the 
surface in contact with the finger, .Wbich'was originally 
t 1, is reduced to t2. 
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Another disadvantage of this type of cuff is that 
the material ot the air containment wall or chamber is 
limited to materials which can stretch, yet are highly 
stable, i.e., materials capable of substantial elastic 
deformation. 

As seen in Fig. 18, a conventional finger cuff has 
many parts to aasemJ:>le, in this case, five pieces. In 
this conventional finger cuff, a long, flat air chamber 
590 is rolled into a cylinder 591a, 59lb, ~oth ends of 
which are taped on both surf aces to torm a permanent tuba 
then sealed by and pieces 592, 593. The task of winding 
the cuff into a cylinder ia extremely complicated, and 
thus, ass&llbling the cuff is difficult. 

snppaey Of The Inyent;ign 
This invention provides a cuff tor a blood pressure 

meter which solves tha problems described above. such a 
cuff is made of a material which does not stretch 
regardless of the diameter of the object to be measured 
(a finger, for example) and the length of the portion of 
cuff in contact with th• object to ba measured does not 
vary. As a reault, the pressure within the cuff closely 
approximate• th• blood pressure of the object so that an 
accurate aeaaureaent ia made. 

A cuff for a blood pressure meter of this invention 
is described below. 

A cuff for a blood pressure meter according to this 
invention include• a belt havinCJ a plurality of · 
pro~din9 bodie• diapoaed thereon and an air bag or 
chamber disposed over the protruding bOdies on the belt 
for receiving coapreased air. Th• cuff further including 
at least one containment wall disposed on the belt, 
forming with the belt an air bag or chamber for receiving 
compressed air, and at least a pair of folded portions on 
each of tha containment walls which cause the surf ace 
pc?rtion• of the containment walls, the portions which 

·--------------------~~~-
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make contact with a patient's finger, to remain parallel 

to tha protruding bodies when the volume enclosed by the 

belt, protrudinq bodies, and containment walls is tilled 

with compressed air. 

Thi• cuff has a number of protruding bodies which 

protrude inwardly from the inner surface of the belt, 

when the belt is formed into a cuff. The belt or basic 

structure has a cylindrical shape. The containment walls 

for compressed air, Which are formed from a thin sheet, 

are located on the surface of tha basic structure, over 

th• protru~inq bodies. The edqas of the containment 

walls are connected to the belt. Compressed air is 

pumped ·1nto a chamber located between the belt and the 

pro1:ruding bodies 'thereon, and the containment walls. 

The f oldin9 portions are located at either end of 

the containment walls at right anqles to the path along 

which the finqer is inserted. Ordinarily, the surfaces 

of the containment walls which contact the object to be 

measured touch the level horizontal surfaces ot the 

protruding bodies. To measure a patient's blood 

pressure, one inHrts the object to be measured (1.a., a 

finger), and compres•ed air is pumped into the chamber. 

The portions on either and of the containment walls which 

are folded toward the periphery rise_ up (i.e., the 

portions move toward the interior of the cuff), and as 

tb••• portions move, th• surfaces which coma in contact 

with the fiDCJ•r remain parallel with the flat surfaces ot 

the protruding bodies. Th• folded portions assist th• 

containment wall• to aaintain contact with the tinqer. 

As the compressed air fills the chamber, the containment .. 

wall• are pushed inward toward th• finger. These walls 

do not stretch when tb• chamber is tilled with compressed 

air. BVen when the object to be measured ( i. •· , a 

finqar) i• thinner than-th• cuff, the internal pressure 

in the cuff is not increased by th• force of expanaion. 

Th• length ot the surface in contact with the finger does 
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not vary with the diameter ot the finger, and the blood 
prassura can be measured with accuracy. 

In another aspect of this invention, a cuff tor a 
bl~od pressure mater includes a belt having containment 
walls for compressed air furnished to.the structure, a 
loclcin9 device on one end, .and a lock on the other end. 
When the lockin; device is engaged with the lock, the 

belt asswn~s a cylindrical form. In this cuff tor a 
blood pressure meter, a projection which is the locking 
device is located on one and of the belt, while a slit 
which is tha lock into which the projection engages is 
located on the other and of the belt. This long, flat 
cuff is ro~led into a cylinder. The ·cylindrical shape is 
maintained by fitting the projection into the slit. 
'l'hus, asselllJly ot the cuff is extremely simple. 

This cuff for a blood pressure ••tar can further 
include a support, or a fin;er bed, located at ona and of 

the blood pressure meter finger cuff on which t:ha patient 
can rest his finger. The patient can then relax his 
finger in order to obtain a more accurate blood pressure 

measurement. 
The cuff according to this invention baa many 

advanta9ea: 
(1) Th• upward movuant of the folded portions pre­

vent• the material of the containment walls from 
stretching and deforming. 

(2) The surface areas of the containment wall• which 

contact the finger do not vary with the thickness ot th• 

finger. 
(3) Th• shape of the contacting surface does not 

vary due to th• tore• of expansion. 
(4) Additionally, because the folded portions move, 

an expansion tore• do•• not increase the internal 
_pressure in th• cuff. 'rti~a, th• internal pressure in the 
cuff clo•aly approximate• the blood pressure in 1:ha 

tin9er. 
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(!) When the cuff is pressurized, its cross-section 
will not assume the shape of a balloon, as in 
conventional cuffs. 

(6) Since this design require• l••• air ~o achieve 
a given pressure, th• signal-to-noise ratio ot the 
pulaewave which ia detected will he larqar. 

(7) Because the material of the containment wall 
does not n~ad to stretch, it need not be limited to only 
those materials which can withstand substantial elastic 
deformation. Rather, a wide ranqe of materials can be 
chosen. 

(8) A cylindrical cuff is easily formed by engaging 
the locking device and the lock. 

(9) 'rh• finger bed on the cuff ensures that th• 
patient'• finger is relaxed in order tor an accurate 
measurement to b• made. 

(10) The cuff comprises three segments which allow 
for easy assembly and shorter assembly time, than with 
conventional f inqer cuffs. 

Brief Qeagriptian Of Tb• praying• 
Fig. 1 i• a cro••-•ac:tional view of a fir•t 

e11J)ocliment of a cuff for a blood pressure meter; 
Piq. 2 is a plan view of the first 81Dbodiment of a 

cuff for a blood pressure meter; 
Pig. 3 is a cross-sectional view of th• first 

embodiment of a cuff for a blood pressure meter; 
Fig. 4 is a cross•sactional view showing the 

components of a saeond •Jlbodiment ot th• cuff tor a »lood 
pressure mater; 

Fi9. 5 i• a cro••-••ctional view shoving the ~olded 
portion ant out froa the adcJ• of th• outer case; 

Pig. 6 ia a erosa-sectional view showing a guard on 
the folded portion which.is a modification of the first 
and second abodilllenta, and a finger bed at one end of 
tbe cuff wbicb is described in a sixth embodiment; 
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Fig. 7 is a cross-sectional view of a third 
embodiment of the cuff for a blood pressure mater; 

Fig. 8 is a cross-sectional view of a fourth 
embodiment of the cuff for a blood pressure meter; 

Fiq. 9 is a plan view of a fifth embodiment of the 
cuff for a blood pressure meter; 

Fig. 10 is a perspective view of the fifth 
embodiment of the cuff tor a blood pressure meter; 

Fig. 11 is a plan view of the fifth embodiment of 
the cutt tor a blood pressure meter; 

Pig. 12 is a parspact.iva view of a finqar bad of a 
sixth am))odimant of the cuff for a blood pressure meter; 

Fig. 13 is a exploded view of a cuff comprisinq 
three segments; 

Pig. 14 1• a exploded view of a cuff with a finger 
bed comprising three segments; 

Pig. 15 is an exploded view of a cuff with a finger 
bed comprisinq three segments; 

Fig. 16 is a per•pective view of a conventional 
tinqer cuff ~lood pressure meter; 

Fig. 17 i• a cro•s-~ectional view of a co~ventional 
tiDCJ•r cuff for a blood praaaure meter; and 

Pig. 18 is an exploded view of a conventional cuff 
compriaing five elaaents. 

Det;ailacl P••criptign Of Tb• Inyentian 
Fig. 1 ia a croaa-sectional view or a first 

embodiment of the cuff tor a blood pressure meter. 
ft• cuff for a blood presaura mater shown in t:hia 

tirat embodiment i• a finger cutt. This finger cuff 
coaprises a belt o~ basic structure 1; at least on• 
containment wall 2 located on belt 1; at least one 
chamber a for compr .. secl air; and folded portions 3 
located on contain:aailt -walls 2. When compressed air is 
pwapecl into the chambers 6 fonacl by belt 1 and 
containment wall• 2, the surfaces 21 of containment walls 
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2, which contact the finger are forced to remain parallel 

to the bases of the protruding bodies by folded portions 
3. 

As can be seen in Figs. 1-3, belt 1 includes thin 
panel 11 and ~ number of protrudinq bodies 12. 

Protruding bodies 12 are formed on the inner surface of 
panel 11 and extend toward the interior of the cuff. In 

this 81Dbodiment, eight protruding bodies 12 are provided 

(see Figs. 2 and 3) so that each protrudinq body has a 
flat upper surface to the outside of the cuff. 
Containment walls 2 ara formed by a long strip of 
material in the forn of a abeet or membrane of speci~ied 
length and width. Tbe containment walls are attached. to 

belt 1 on one side. As shown in Fig. 1, side tittinq 
seC)llents 22 are located.on either end or each containment 
wall 2. Side fitting segments 22 are mounted to basic 
structure 1 at the beginning and the and of the path 
along which the ~inger is inserted. With this structure, 
contactinq surfaces 21 of containment walls 2 contact the 
upper sur~acaa o~ protrudinq bodies 12, which are arrayed 
next to each other. Baaic structure 1 to which contain­

ment wa11 2 i• attacbecl is rolled into a cylinder, as 

shown in Fig. 3, and enclosed within cylindrical outer 

ca•• 4. 
As ahown in Pig. 1, the folded portions 3 are 

located at either end Of the containment walls at riqht 
angles to th• path along which the f ingar is inserted. 
Each folded portion 3 includes side fitting segment 22; 

outer curved segaent 31, which starts at the tip of aide 
fittinc) segment 22, ia attache4 to basic structure 1 and 
folded until aegaent 31 1• parallel to aid• titting 
segment 22; and an inner curved segment 32, which starts 
at th• tip of outer curved sepant 31, is folded until 
inner curved segment 32' · 1. parallel to outer curved 
sapent 31. Coapressed air is pumped into th• chambers 6 

·-----------------------~~~~ 
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located between containment walls 2 with folded portions 
3 and basic structure 1. 

In such a cuff for a blood pressure meter, folded 
portions 3 are provided at right angles to the path alonq 
which the tinqer is inserted at both the beginning and 
the end ot the path. Whan a f inqer is inserted and com­
pressed air is puaped into the chamber 6 formed by basic 
structure 1 and containment walls 2, folded portions 3, 
which are normally oriented toward the periphery on 
either end of each containment wall 2, rise up (i.e., 
they move toward the interior of the cuff). In other 
words, as shown in riqs. 1 and 3, outer curved segment 31 
and inner curved aepent 32 extend in a straight line 
from aide tittinq segment 22. contactinq portions 21 of 
the containment walls 2, which normally contact the flat 
surfaces of the protruding bodies 12, remain parallel 
with the flat surfaces as they are pushed inwardly when 
tha chamber 6 inflates, and the finger is compressed. 
Containment wall• 2, which are formed fro• a thin sheet 
ot material, are not stretched durinq inflation of the 
cutt. 

Bven when the object to be measured (i.e., the 
- ringer) is thin, the internal pressure in the cuff is not 

increaaad by the force of expansion. Tb• lenqth of the 
surface in contact with the finqer does not vary with the 
diaaeter of th• fiDCJer, and the blood pra•sure can be 

.. aaurad with acceptable accuracy. 
In this ellbodiaent, eight protruding bodies 12 are 

provided on the inner surface of ba•ic structure 1. 
However, any nUllber ot protruding bodies 12 may be used_ •. 

Pig. 4 is a partial cross-sectional view of a second 
alll:locU.ment of tb• cuff for a ))lood pressure meter. In 
thi• abocUJ1ent, aid• fitting ••9Jll•nta 22, which are 
connected to folded portions 3, are thicker than th• 

folded portions. outer curved segments 31 and inner 
curved aepents 32, which are formed by folding the 
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material ~ack on outer curved segments 31, have the same 
width as contactinq surfaces 21, while aide fitting 
segments 22 are wider. 

:In this embodiment, aide tittinq aepents 22, which 
are connected to folded portions 3, ~· made ot a hard 
material. When compressed air is pumped into the 
chambers 6 located between basic structure l and 
containme~t walls 2, folded portions 3 readily move 
inward toward the object to be measured while side 
fitting seqments 22 are prevented from expanding or 
bendinq toward the edqea of tba cuf t as they are pushed 
by the cmnpressed air. This help• ensure that contacting 
surface• 21 can only move upward i.e., toward the 
interior of the cuff. 

Fiq. 5 shows that the side fitting segments 22 are 
expand or bend towarc:l the edges of the cuff as they are 
pushed by the cmnprassed air, particularly when the side 
fittin9 segments 22 rise up over th• edge of the cUff. 
Whan the measurement steps start in this case, the air 
pressure in the cuff i• gradually lowered. Then, the 
expanding or bending portion of the aide fitting aepent 
22 recover• to it. ori9inal shape once the air pressure 
falls under a certain level. Thia causes a shock·in the 
inner pressure of tba cutt, and often leads to a mistaken. 
meaaurement of the blood presslire • 

Piq. 6 shows another modification of the cuff. The 
toldinq guards 101, 108 lOQat&d over the side fitting 
aepents 22 are provided t.o overcome th• above pi:oblem. 
The folding guards 101, 108.prevant th• •id• fitting 
segments 22 troa bendin9 toward the edges of th• cutf, so 
that the inner curved segment 32 and the outer curved 
sepan't 31 smoothly move only when inflated without 
bending the aide tittin' segment• 22 to the aid••· 

Fig. 6 also showa'projection 111 around tha cuff 
holder segment 102a and a concave space 112 around cuff 
bolder segment 102b. cutt bolder 102 coaprisas cuff 
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holder segments 102a, 102b. When cuff holder 102 is 
insertacl into the main unit 110, it is easily positioned 
by enqaqinq projection 111 and the concave spaces 112 
with the corresponding engagement structures of main unit 
110. Thi• configuration reduces the assaml>ly time for 
th• cuff. 

Fig. 7 shows a cross-sectional view of a third 
mnl:)odiaent ~f the cuff for a blood pressure meter. In 
tbis cuff for a blood pressure meter, belt 1 is 
cylindrical, and the inner surface of its body has a 
number of concave portions 12a facing the interior of the 
cuff. containment walls 2, which are formed from a sheet 
or ••Jlbrane of material, are attached to basic structure 
1 when aide fittinci sepents 22 are sandwiched between 
cylindrical case 4 and the exterior of basic structure 1. 
With this design, contacting surfaces 21 of containment 
walls 2 are positioned so that they contact the flat 
botto- ot concave portions 12a in th• body. Folded 
portions 3, which are connected to side fitting ••CJlllenta 
22, conform to the shape of rim portions 12b, which are 
the curved portion• on either aide o~ the flat bottom ot 
concave p0~iona laa. During inflation, folded portions 
3 are folded toward tbe interior ot the c:utt • 

In a cuff according to this embodiment, when com­
praaaac! air ia pumped via connector tuba 5 into the 
chamber• 6 formed. by basic structure 1 and containment 
walls 2, folded portions 3, which are angled toward the 
interior of th• cuff, rise toward the interior. Plat 
contacting aurfacas 21 remain flat aa they are inflated. 
Zn other words, aurtaa•• 21 expand into th• interior o:t 
tba cuff. Thi• claaign_pravents containment walls 2 from 
atratching and 4•foraing when the chamber 6 is filled 
with coapraaaad air. As i• shown in Fi9. 7, since the 
length Li ot the folded Portions is equal to th• maximum 
dieplaceaent Lu an ·expanaion force i• not generated when 
the finger inserted. in the cuff is thinner than average. 

·-----------------------------~~~ 
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Pig. 8 is a cross-sectional view Of a fourth 
embodiment of the curt for a blood pressure meter. In 
this cuff for a blood pressure meter, belt 1 is flat. 
Flat protrudinq bodies 12c are formed on and integrally 
with th• flat surfaces of structure l. Belt 1, including 
flat protruding bodies 12c, is rolled into a cylinder and 
fitted into cylindrical case 4. containment walls 2 form 
sac•lika chambers 6 with the belt parallel to the path 
alonq which the finger is inserted. Folded portions 3 

are found at both ends of this path. Folded portions 3 
comprise outer curved aagmanta 31 and inner curved 
aeqmenta 32, which are connected to outer curved segments 
31. The outer curved se911ants 31 and the inner curved 
segments 32 overlap eac~ other perpendicular to the path 

ot the tinger, i.e., toward the interior ot the cuff. In 
this design, the rear surfaces of containment walls 2, 
which are connected to folded portions 3, contact with 
flat protruding bodies 12c. contacting surfaces 21, 
which are also connected to folded portions 3, are 
parallel to flat protruding bodies 12c. 

In a cuff ~or a blood pressure meter according to 
this ~iaent, when compressed air ia pUllped into the 
chambers 6 formed by basic structure 1 and containment 
walls 2 via connector tube 5, :folded portions 3, which 
are folded over toward the interior ot the cu:f f parallel 
to th• path of the fin9er, rise up. In oth•r words, 
outer curved seC)Jlents 31 and inner curved segments 32 
asaUJDa the form of straight lines extendinCJ toward the 
interior of the cuff, and contactinq surfaces 21 reaain 
horizontal as they are puahed upward. Thus, containment 
walla 2 ara not stretched and deformed. As is shown in 
Pig. a, the maximum displacement L1 when the surface of 
the cuff ia not experiencing expansion force is equal to 
2 x La· Thus, th• int•rnal pressure in tb8 cuff will not 
increase because of an expansion force when the f ingar 
inserted in the cuff i• thinner than average. 
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rigs. 9 and 10 are a plan view and a perspective 
view, respectively, of a fifth embodiment of the cuff for 
a blood pressure meter. This cuff for a blood pressure 
meter compriaas basic structure 1, which i• formed from a 
membrane, and containment walls 2, which are attached to 
one surface of basic structure 1. on the inner portion 
ot the surface to whiCh tha containment walls are 
attached, fittinq· (lower cuff) 15 anchors a number of 
protrudinq bodies. Belt 1 and titting 15 are molded 
together. Locking davica (loclcing tab) 13 is on one and 
of belt l and lock (slit) 14 is on tha other end. 
Lockinq tab 13 anqagaa·with lock 14 ao that the belt 
aaauaaa a cylindrical ~orm. Loclcin9 tab 13 becomes 
narrow near its base to form notches 13a. The width ot 
tab 13 between the notches is substantially equal to the 
length of slit 14. 

Fiq. 11 is a plan view of the cuff for a blood 
pressure meter showing a modification of loclcinq device 
13 and loo~ 14. In this embOdiment, locking device 13 
comprises a notch on the inner surf ace of one and of 
structure 1, wbil• 'the o'ther end of structure 1 has a 
notch 14 cut into the opposite aid.a ao that the two 
notch•• can en9a9e with each other. 

In a c:uff of thi• embodiment, basic structure l i• 
rollecl into a cylind•r, and locking device 13 is fitted 
into lock 14. Thia design makes it quite simple to 
assemble the cylindrical cutf shown in Fig. 11. 
Additionally, tbis c:uf~ can easily be fitted into the 
actuai blood pressure meter. 

Fi9. 12 abowa a sixth embodiment compr~ain9 finger 
bed 109 on cu.ff holder segment 102b on which a patient 
can re•t hi• tinger after it has been inserted in the 
cutt cylinder. Thi• ensures that the patient'• finger is 
relaxed in order to obtain an accurate blood pressure 
reading. 
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Pigs. 13-15 show cuffs comprising three segments, 
cuff main unit, cuff holder, and cuff holder seqment. 
Fig. 13 shows a basic contiguration of three seqments. 
Tha cuff main unit 120 includes basic structure, 
protrudin9 bodies, and containment wall. When asaemblin9 
the cutt, cutt main unit 120 is inserted into cuff holder 
121 and then attached to cutt holder segment 122. 
Projection 122a on cuff holder segment 122 enqaqes with 
the slit 121a on cuff bolder 121 in order to assemble the 
cuff properly. This confiquration does not show a finger 
bad. 

Fiq. 14 is another example ot a cuff comprising 
three segments. CUff main unit 130 has a nozzle 130a. 
CUff bolder 131 has a slot llla to insert the nozzle 
130a. A stopper 131b on cutt holder 131 is also provided 
for easy assembling. This configuration also shows a 
f ingar bed 132a. 

Fiq. 15 is a modification of the cuff shown in Piq. 
14. Thi• ex;naple bas projection 142b Whiel'l engages with 
slit 141c for easy assembling. 

Tha cuff for a blood pressure mater described in the 
first through fourth embodiment• ha• folded portion• on 
the wall• of the chambers 6 which cause the contacting 
portions of the containment walls, which contact a 
pa~ient's finger, to remain parallel with respect to the 
bOttoma of the cham):)ars when those chambers, which ar_e 
located between the basic structure and the containment 
wall•, are filled with compressed air. 

Th• cuff for a blood pressure meter described in the 
tifth embodiment ha• a locking device on one and of it• . 
:basic structure and a lock to receive tba locking device 
on th• other end ot tb• basic structure. Thus, a 
cylindrical cuff can easily be formed by f ittinq this 
locJcinCJ device into the.lock. such a cuff can easily ba 

fU:ted into the actual blood pressure meter. 
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The cutf for a blood pressure meter of the sixth 

embOdiment has a finger bed. The finger bed insures that 

the finger is relaxed in order to 11easure the blood 
pressure accurately. 

The cuff for a blood pressure mater of this 

invention baa three segments. This allows for easy 

assalll;>ly and a shorter assembly time. 



1 

2 

3 

4 

5 

6 

7 

8 

9 

.10 

... 11 
-...,...- 12 

. 13 

14 

15 
16 

17 

18 

19 

20 

21 

22 
23 

... 24 
2!5 

26 

27 

28 

29 

30 

31 
32 

33 

34 

35 

36 

16 I Ill/Ill llllll lll/111111111111 · 
* C L M S * 

What is claimec:l is : 

1. A cuff tor a blood pressure meter, said cuff 
comprising: 

a belt having a plurality of protruding bodies 
disposed on one aide of said belt; and 

at least one chamber disposed on said one side 
ot said belt tor receiving compressed air and 

accommodating aaid protruding bodies therein. 

2. A cuff for a blood pressure meter as claimed in 
claia 1, said cuff further comprising: 

at least one containment wall disposed on said 
one side of said belt, said containment wall and said 
belt forming said chamber for receiving compressed air, 
said containment wall having ends and a surtace portion, 
said surface portion adapted to contact a patient's 
finger; and 

at least a pair of folde~ portions, each of 
said folded portions disposed at each end of said 
containment wall, said folded por~ions causing said 
surf aca portion of said containment wall to remain paral­
lel to surf ace• of aaid protruding bodies when said 
chamber formed by said belt and said containment wall is 
fillad with coapr .. aed air. 

3. Th• cuff for a blood pressure meter as claimed 
in claim 2, wherein aaid protrudinq bodies have flat 
surfaces, ancl 

said folded portions comprise a side titting 
aepent:, an out:ar curved segment:, ·and an inner curved 
•egaent, 

wherein said outer curved segment starts at the end 
of said aide fitting •etment and ia folded until it is 
parallel to aaid •id• fitting seC)Jll8nt, and said inner · 
curved segment starts at the and of said outer curved 
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segment and is f oldad until it is parallel to said outer 
curved segment whereby said folded portions are folded 
back upon themselves along a line parallel to a path of 
said flat protrudinq bodies. 

4. The cuff for a blood presaure meter as claimed 
in claim 3, wherein said side fitting segment is thicker 
than said folded portions, and 

said outer curved.segment and said inner curved 
segment are the same width as said surface portions of 
said containment walls. 

5. The cuff for a blood prasaura mater as claimed 
in claim 2, wherein each of said containment walls 
further comprise a aide fitting segment, said side 
fitting segment mounting said containment wall to .said 
belt and being thicker than said folded portions. 

6. The cuff for a blood pressure mater as claimed 
in claim 2, wherein said belt baa a concave inner 
surface, and 

said toldad portion• of aaid containment walls band 

to contact a portion of said concave inner surface. 

7. Th• cuff for a blood pressure meter as claimed 
in claim 2, wherein said belt is a membrane and bas two 

ends, 
said belt having a locking device disposed on one 

and and a lock disposed on said other and, 
aaid belt and said containaent wall• are molded 

toge1:her, and 
said loclcing device engages with said lock whereby 

said l:»alt asswnas a cylindrical ~ora. 

111111----------------~-
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l a. The cuff for a blood pressure meter as claimed 
2 in claim 7, wherein said lockinq device is a tab and said 
3 lock is a slit. 
4 
5 9 • Tha cuff tor a blood pressure meter as claimed 
6 in claim 7, wherein said locking device and said lock are 
1 notches. 
a· 
9 10. The cuff for blood pressure meter as claimed in 

10 claim 2, said cuff further comprising at least one 
11 folding guard extendinq from said folded portion and 
12 disposed over an end of said containment wall. 
13 
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11. The cuff for blood pressure meter as claimed in 
claim 10, wherein.said folding guard is disposed over 
said side titting saqment. 

12. A cuff for blood pressure meter as claimed in 
claim 1, said cuff further comprisinq means for 
supporting a patient's finqar. 

13. A cuff for blood prasaura mater aa claimed in 
claim 12, wherein said means tor supporting a patient's 
finCJer is a f ingar bed. 

14. A cuff for blood pressure meter aa claimed in 
claim 12, wherein said means for supporting a patient's 
finger is disposed extending from an outside edge of said 
belt. 

15. Th• cuff for blood pressure meter as claimed in 
claim 2 1 said cuff further compriainq: 

a cuff main unit; 
a cuff holder havi~ a slit; and 
a cuff holder segment having a projection, 

..-1--------~----~ 
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wherein said cuff main unit is inserted into said 

cuff holder, and said slit of said cuff holder engages 

with said projection ot said cuff holder segment such 

that said cuff holder and said cuff holder se911lent are 

attached whereby said cuff is assembled. 

16.. The cuff for blood pressure meter as claimed in 

claim 2, said cuff further comprising: 

a cuff main unit having a nozzle; 
a cuff holder having a slot and a stopper; and 

a cuff holder segment, 
wherein said nozzle of said cuff main unit engages 

with •aid slot of •aid cuff holder for •••ambling aaid 

cuff. 
• 

17. 'fhe cuff for blood pressure meter as claimed in 

claim 16, wherein said cuff holder has a slit, and said 

cuff holder segment has a projection, 
where])y said slit of said cuff bolder engages with 

said projection of said cuff holder sa9118nt to assemble 

said- cuff. 
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1 CtlU FOB BLOOD PRESSURE MITQ 

a. 
3 Abatr;aqt or the Discl0aur• 
4 
5 A cutf for a blood pressure meter including material 
' that does not stretch and in which the length of the 
1 surface in contact with the finger would not vary when 
s the curf was filled with compressed air, regardless ot 
9 the diameter of the finger, is provided. The internal 

:O pressure in the cuff closely approximates the blood 
;1 pressure of the finger, and there~y the device is 
.2 accurate. coaprassed air ia pumped into chambers formed 
.3 'by a basic structure and containment walls. Folded 
' portion• which are provided on c~ntaimaent walls causa 
5 surfaces o~ the containment walls which contact the 
6 object to be measured to remain parallel to protrudinq 
1 J:)odie• located. on basic structure as they are displaced 
t by inflation of th• chambers. 
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cuFF FOR BLOOD PRESSURE METER 

Field Of Tha Invention 
This invention concerns a cuff used to measure blood 

pressure. More specifically, it concerns a cuff for a 
blood pressure meter which measures blood pressure when 
applied to a finqer. 

Bac1cground Of The Invention 
Fig. 16 is a perspective view of a conventional 

tinqer blood pressure meter. Fiq. 17 is a cross­
sectional view o~ a conventional blood pressure meter 
finger cuff. Several types of designs of finger cutts 
are currently available. 

The finqer cuff shewn in Fiq. 17 has a wrapper 

constituting a sheet (or membrane) made of rubber or a 
soft plastic which is folded over on itself. Chamber 
501, which con~ains compressed air, is for.med by weldinq 
or bonding the ends of this sheet. Generally, the 
outside of chamber 501 has strips of cloth around its top 
and bottom ends which cause it to ass\ime the shape ot a 
cylinder when inflated. Cylindrical cuff or chamber 501, 
is enclosed within cylindrical case 500. 

To measure a patient's blood pressure, the patient 
inserts his f irger into the cylindrical cuff so1. When 
chamber 501 is filled with compressed air via the air . 
tuhe connected to it, it expands like a balloon, adhering 
to and pressing against the finger. The blood pressure 
is measured by obstructing the flow of blood in the 
artery or the finger. 

As seen in Fig. 16, the finger 400 inserted in the 
cylindrical cuff does not. touch anytbinq outside of the 
cutt nor does it rest on a fixed member or support. A 
patient often bends his finger, thus not relaxing the 
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f inqer for an accurate measurement because there is no 

support on which the patient can rest his finqer. As a 

result of the tension in the finqer, inaccurate blood 

pressure measurements are taken • 

. In the conventional blood pressure.!inqer cuff 

described above, the range of finqer sizes to which the 

cuff can be applied properly is limited. If a person's 

iinqer· size happens to match the f inqer cuff size, 
pressure would be applied to the f inqer as the 

cylindrical cuff or chamber is filled with compressed 

air. If the finqer to be measured does n~t match the 

finqer cuft size, but is, for example, thinner than the 

finqer size optimal for the finger cu~!, the chamber is 

stretched and deformed by the pressure applied by the 

compressed air before the cutf is expanded enough to 

cause its surface to press aqainst the finqer. The 

tension caused by the deformation of the chamber affects 

the pressure inside the tinqer cuff, and the pressure ·· 

applied to the finger is reduced. Ir pressurization were 

continued while the chamber was deformed, the sum of the 

pressure against the f inqer and the pressure required to 

expand the cuff would equal the internal pressure of the 

cutt. The result would be that the internal pressure in 

the cuff would not correspond to the blood pressure 

value.. Since this type of chamber deforms when it 

stretches, the insertion of a thin finger in the cuff 

causes the midline cross-section to expand like a 

balloon, while the two ends of the chamber, alonq the 

path o~ insertion, become round. Thus, both the shape of 

the cylindrical cut~ and its lenqth when pressed against 

a finger vary with the diameter of the finger. This 

variation leads to measurement errors. 
An example of this.can be seen in Fiq. 17. When 

chamber 501 expands like a balloon, the length of the 

surface in contact with the f inqer, which was oriqinally 

t 1, is reduced to f. 2• 
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Another disadvantage of this type of cuff is that 
the material of the air containment wall or chamber is 
limited to materials which can stretch, yet are highiy 

stable, i.e., :matArials capable of substantial elastic 
deformation. 

As seen in Fig. 18, a conventional finger cuff has 
many parts to assemble, in this case, five pieces. In 
~h°is conventional finger cuff, a lonq, flat air chamber 
590 is rolled into a cylinder 591a, 59lb, both ends of 
which are taped on both surfaces to form a permanent tube 
then sealed by end pieces 592, 593. The task of winding 
the cuff into a cylinder is extremely complicatad, and 
thus, assembling the cuff is difficult. 

suua:ry Of Tbe Inyention 
This invention provides a cuff for a blood pressure 

meter which solves the problems described above. such a 
cuff is made of a material which does not stretch 
regardless of the diameter of the object to be measured 
(a finger, for example) and the lanqth of the portion of 
cuff in contact with tha object to be measured does not 
vary. As a result, the pressure within the cuff closely 
approximates the blood pressure of the object so that an 
accurate measurement is made. 

A cutf for a blood pressure meter of this invention 
is described below. 

A cuff for a blood pressure meter according to this 
invention includes a belt having a plurality of 
protrudinq bodies disposed thereon and an air bag or 
chamber disposed over the protrudinq bodies on the belt 
for :receiving compressed air. The cuff further includinq 
at least one containment wall disposed on the belt, 
terming with the belt an air bag or chamber for receiving 
compressed air, and at least a pair of folded portions on 
each of the containment walls which cause the surface 
portions o~ the containment walls, the portions which 
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make contact with a~atient's finger, to remain parallel 

to the protrudinq bodies when the volume enclosed by the 

belt, protrudinq bodies, and containment walls is filled 

with compressed air. 

This cuff has a number of protrudinq bodies which 

protrude inwardly from the inner surface of the belt, 

when the belt is formed into a cuff. The belt or basic 

~tructure has a cylindrical shape. The containment walls 

for compressed air, which are formed from a thin sheet, 

are located on the surface of the basic structure, over 

the protrudinq bodies. The edges of the containme~t 

walls are connected to the belt. compressed air is 

pumped into a chamber located between the belt and the 

protrudinq bodies thereon, and the containment walls. 

The foldinq portions are located at either end of 

the containment walls at right angles to the path alonq 

which the finger is inserted. Ordinarily, the surfaces 

of the containment walls which contact the object to be 

measured touch the level horizontal surfaces of the 

protruding bodies. To measure a patient's blood 

pressure, one inserts the object to be measured (i.e., a 

finqer), and compressed air is pumped into the chamber. 

The portions on either end of the containment walls which 

are folded toward the periphery rise_ up (i.e., the. 

portions move toward the interior of the cuff), and as 

these portions move, the surfaces which come in contact 

with the finger remain parallel with the flat surfaces of 

the protrudinq bodies. The folded portions assist the 

containment walls to maintain contact with the finqer. 

As the compressed air fills. the chamber, the containment· 

walls are pushed inward toward the finger. These walls 

do not stretch when the chamber is tilled with compressed 

air. Even when the object to be measured (i.e., a 

finqer) is thinner than the cuff, the internal pressure 

in the cuff is not increased by the force of expansion. 

The length of the surface in contact with the f inqer does 
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not vary with the diameter of the finger, and the blood 
pressure can be measured with accuracy. 

In another aspect of this invention, a cuff for a 
blood pressure meter includes a belt having containment 
walls for compressed air furnished to.the structure, a 
lockinq device on one end, and a lock on the other end. 
When the lockinq device is engaged with the lock, the 

b~lt assumes a cylindrical form. In this cuff for a 
blood pressure meter, a projection which is the locking 
device is located on one end of the belt, while a slit 
which is the lock into which the projection engages is 
located on the other and o~ the belt. This long, flat . 
cuff is rolled into a cylinder. The cylindrical shape is 
maintained by fitting the projection into the slit. 
Thus, assembly of the cuff is extremely simple. 

This cuff for a blood pressure meter can further 
include a support, or a f inqer bed, located at one end of 
the blood pressure meter f inqer cuff on which the patient 

can rest his finqer. The patient can then relax his 
f inqer in order to obtain a more accurate blood pressure 

measurement. 
The cuff according to this invention has many 

advanta9es: · 
(1) The upward movement of the folded portions pre­

vents the material ot the containment walls from 

stretching and def orminq •. 
(2) The surface areas of the containment walls which 

contact the finger do not vary with the thickness of the 

finger. 
(3) The shape of the contacting surface does not 

vary due to the torce or expansion. 
(4) Additionally, because the folded portions move, 

an expansion torce does n~t increase the internal 
pressure in the cuff. Thus, the internal pressure in the 

cuff closely approximate• the blood pressure in the 

tinqer. 



RE~LACEMENT SHEET 

~~I 
~------.-· ...... -.J 6 

(5) When the cuff is pressurized, its cross-section 
will not assume the shape of a balloon, as in 
conventional cuffs. 

(6) Since this desiqn requires less air to achieve 
a given pressure, the siqnal-to-noise ratio of the 
pulsewave which is detected will be larqer. 

(7) Because the material of the containment wall 
does not need to stretch, it need not be limited to only 
those materials which can withstand substantial elastic 
deformation. Rather, a wide ranqe of materials can be 
chosen. 

(8) A cylindrical cuff is easily formed by enqaginq 
the locking device and the lock. 

(9) The finger bed on the cuff ensures that the 
patient's finqer is relaxed in order tor an accurate 
measurement to be made. 

(10) The cuff comprises.three segments which allow 
for easy assembly and shorter assembly time, then with 
conventional f inqer cut!s. 

Brief pesciiption Of Tb• prawings 
Fig. 1 is a cross-sectional view of a first 

embodiment of a cuff for a blood pressure meter; 
Fiq. 2 is a plan ·view of the first embodiment of a 

cuff for a blood pressure meter; 
Fig. 3 is a cross-sectional view of the first 

embodiment of a cuff for a blood pressure meter; 
Fiq. 4 is a cross-sectional view showing the . 

components of a second embodiment of tha cuff for a· blood 
pressure meter; 

Fiq. s is a cross-sectional view showing the folded 
portion bent out from the edge of the outer case; 

Fiq. 6 is a cross-sectional view showing a quard on 
the folded portion which.is a modification of the first 
and second embodiments, and a finger bed at one end of 
the cuff which is described in a sixth embodiment; 
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Fig. 7 is a cross-sectional view of a third 
embodiment of the cuff for a blood pressure meter; 

Fiq. 8 is a cross-sectional view of a fourth 
embodiment of the cuff for a blood pressure meter; 

Fiq. 9 is a plan view of a fifth embodiment of the 
cuff for a blood pressure meter; 

Fiq. 10 is a perspective view of the fifth 
~mbodiment of the cuff for a blood pressure meter; 

Fig. 11 is a plan view of the fifth embodiment of 
the cuff for a blood pressure meter; 

Fig. 12 is a perspective view of a finger bed of a 
sixth embodiment of tha cuff for a blood pressure meter; 

Fig. 13 is a exploded view of A cuff comprising 
three segments; 

Fig. 14 is a exploded view of a cuff with a finqer 
bed comprising three segments; 

Fig. 15 is an exploded view of a cuff with a finger 
bed comprisinq three segments; 

Fiq. 16 is a perspective view of a conventional 
finqer cuff blood pressure meter; 

Fig. 17 ia a cross-sectional view of a conventional 
finqer cuff for a blood pressure meter; and 

Fig. 18 is an exploded view of a conventional cuff 
comprising five elements. 

Detailed Description Of The Invention 
Fig. l is a cross-sectional view of a first 

embodiment of the cuff for a blood pressure meter. 
The ouf f for a blood pressure meter shown in this 

first embodiment is a finger cuff. This finger cuff 
comprise& a belt o~ basic structure l; at least one 
containment wall 2 located on belt l; at least one 
chamber 6 for compressed air; and folded portions 3 
located on containment walls 2. When compressed air is 
pumped into the chambers 6 formed by belt 1 and 
containment walls 2, the surfaces 21 of containment walls 
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2, which contact the finger are forced to remain parallel 

to the bases of the protruding bodies by folded portions 

3. 

As can be seen in Figs. 1-3, belt 1 includes thin 

panel 11 and a number of protruding bodies 12. 

Protruding bodies 12 are tormed on the inner surface of 

panel 11 and extend toward the interior of the cuff. In 

t~is embodiment, eight protruding bodies 12 are provided 

(see Figs. 2 and 3) so that each protrudinq body. has a 

flat upper surface to the outside of the cuff. 

Containment walls 2 are formed by a long strip of 

material in the form of a sheet or membrane of specified 

length and width. The containment walls are attached to 

belt 1 on one side. As shown in Fig. l, side ~ittinq 

segments 22 are located on either end of each containment 

wall 2. Side fitting segments 22 are mounted to basic 

structure 1 at the beginning and the. end of the path 

along which the finger is inserted. With this structure, 

contacting surfaces 21 of containment walls 2 contact the 

upper surfaces of protrudinq bodies 12, which are arrayed 

next to each other. Basic structure 1 to which contain­

ment wall 2 is attached is rolled into a cylinder, as 

shown in Fiq. 3, and enclosed within cylindrical outer 

case 4. 
As shown in Fig. 1, the folded portions 3 are 

located at either end of the containment walls at riqht 

angles to the path along which the f inqer is inserted. 

Each folded portion 3 includes side fitting seqment 22; 

outer curved seqment 31, which starts at the tip of side 

fitting segment 22, is attached to basic structure 1 and 

folded until segment 31 is parallel to side titting 

segment 22; and an inner curved segment 32, which starts 

at the tip of outer curved seqment 31, is folded until 

inner curved segment 32 ·is parallel to outer curved 

segment 31. Compressed air is pumped into the chambers 6 



9 

located between containment walls 2 with folded portions 
3 and basic structure l. 

In such a cuff for a blood pressure meter, folded 

portions 3 are provided at riqht a~gles to the path along 

which the finger is inserted at both the beginning and 

the end ot the path. When a finger is inserted and.com­

pressed air is pumped into the chamber 6 formed by basic 

~tructure 1 and containment walls 2, folded portions 3, 

which are normally oriented toward the periphery on 

either end of each containment wall 2, rise up (i.e., 
they move toward the interior of the cuff). In other 

wordsr as shown in Figs. 1 and 3, outer curved segment 31 

and inner curved segment 32 extend in a straight line 
from side titting segment 22. contacting portions 21 of 

the containment walls 2, which normally contact the flat 

surfaces of the protruding bodies 12, remain parallel 

with the flat surfaces as they are pushed inwardly when 
tha chamber 6 inflates, and the finqer is compressed. 

containment walls 2, which are formed from a thin sheet 

of material, are not stretched during inflation of the 

cuff. 
Even when the object to be measured (i.e., ~he 

- finger) is thin, the internal pressure in the cuff is not 

increased by the force of expansion. The lenqth of the 
surface in contact with the finger does not vary with the 

diameter of the finger, and the blood pressure can be 

measured with acceptable accuracy. 

In this embodiment, eight protruding bodies 12 are 

provided on the inner surface of basic structure 1. 

However, any number of protruding bodies 12 may be used~ 

Fig. 4 is a partial cross-sectional 'view of a second 

embodiment of the cuff for a blood pressure meter. In 

this embodiment, side fitting segments 22, which are 

connected to folded portions 3, are thicker than the 

folded portions. outer curved segments 31 and inner 
curved segments 32, which are formed by folding the 
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material back on outer curved segments 31, have the same 
width as contacting surfaces 21, while side fitting 
segments 22 are wider. 

In this embodiment, side tittinq segments 22, which 

are connected to folded portions 3 1 are made ot a hard 
material. When compressed air is pumped into the 
chambers 6 located between basic structure l and 
c~ntainment walls 2, folded portions 3 readily move 
inward toward the object to be measured while side 
f ittinq segments 22 are prevented from expanding or 
bendinq toward the edges of the cuff as they are pushed 
_l:>y the compressed air. This helps ensure that contacting 
surfaces 21 can only move upwGrd i.e., toward the 
interior of the cuff. 

Fiq. 5 shows that the side fittinq segments 22 are 
expand or bend toward the edges of the cuff as they are 
pushed by the compressed air, particularly when the side 
fittinq segments 22 rise up over the edge of the cuff. 
When the measurement steps start in this case, the air 
pressure in the cuff is gradually lowered. Then, the 
expanding or bending portion of the side fitting segment 
22 recovers to its original shape once the air pr~ssure 
falls under a certain level. This causes a shock in the 
inner pressure of the cuff, and often leads to a mistaken. 
measurement of the blood presslire. 

Fiq. 6 shows another modification of the cuff. The 
foldinq guards 101, 108 loQated over the side fitting 
segments 22 are provided to overcome the above problem. 
The folding guards 107, 108 prevent the side fittinq 

segJDents 22 from bending toward the edges ot the cuff, so 
that the inner curved seqment 32 and the outer curved 
segment 31 smoothly move only when inflated without 
bending the side fittinq seqments 22 to the sides. 

Fig. 6 also shows projection 111 around the cuff 
holder segment 102a and a concave space 112 around cutf 
holder segment 102b. CUff holder 102 comprises cuff 
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holder segments 102a, 102b. When cuff holder 102 is 
inserted into the main unit 110, it is easily positioned 
by enqaginq projection 111 and the concave spaces 112 
with the corraspondinq engagement structures of main unit 
110. This configuration reduces the assembly time for 
the cuff. 

Fig. 7 shows a cross-sectional view of a third 
embodiment ~f the cuff for a blood pressure meter. In 
this cuff for a blood pressure meter, belt 1 is 
cylindrical, and the inner surface of its body. has a 
number of concave portions 12a facing the interior of the 
cuff. containment walls 2, which are formed from a sheet 
or membrane of material, are attached to basic structure 
1 when side fitting segments 22 are sandwiched between 
cylindrical case 4 and the exterior of basic structure l. 
With this design, contacting surfaces 21 of containment 
walls 2 are positioned so that they contact the flat 
bottoms of concave portions 12a in the body. Folded 
portions J, which are connected to side fittinq segments 
22, conform to the shape of rim portions 12b, ~hich are 
the curved portions on either side of the flat bottom of 
concave portions 12a. During inflation, folded portions 
3 are folded toward the interior·ot the cuff. 

In a cuft accordinq to this embodiment, when com­
pressed air is pumped via connector.tube 5 into the 
chaml:>ers 6 rormed by basic structure 1 and containment 
walls 2, folded portions 3, which are angled toward the 
interior o~ the cuff, rise toward the interior. Flat 
contacting surfaces 21 remain flat as they are inf lated. 
In other words, surfaces 21 expand into the interior ot 
the cuff. This desiqn prevents containment walls 2 from 
stretching and deforming when the chamber 6 is tilled 
with compressed air. As is shown in Fig. 7, since the 
length Li of the folded portions is equal to the maximum 
displacement L1, an expansion force is not generated when 
the finger inserted in the cuff is thinner than ·averaqe. 
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Fiq. a is a cross-sectional view of a fourth 
embodiment of the cuff for a blood pressure meter. In 
this cuff for a blood pressure meter, belt 1 is flat. 
Flat protruding bodies 12c are formed on and integrally 
with the flat surfaces ot structure 1. Belt 1, including 
flat protruding bodies l2c, Is rolled into a cylinder and 
fitted into cylindrical case 4. containment walls 2 form 
s~c-like chambers 6 with the belt parallel to the path 
along which the f inqer is inserted. Folded portions 3 

are found at both ends of this path. Folded portions 3 
comprise outer curved seqm.ents 31 and inner curved 
segments 32, which are connected to outer curved segments 
31. The outer curved seqm.ants 31 and the.inner curved 
segments 3.2 overlap each other perpendicular to the path 

ot the finger, i.e., toward the interior of the cuff. In 
this design, the rear surfaces of containment walls 2, 
which are connected to folded portions J, contact with 
flat protruding bodies 12c. contactinq surfaces 21, 
which are also connected to folded portions 3, are 
parallel to flat protruding bodies 12c. 

In a cuff for a blood pressure meter accordinq to 
this embodiment, when compressed air is pumped into the 
chambers 6 termed by basic structure l and containment 
walls 2 via connector tube 5, folded portions 3, which 
are folded over toward the interior of the cuff parallel 
to the path of the finqer, rise up. In oth&r words, 
outer curved segments 31 and inner curved segments 32 

assume the form of straiqht lines extending toward the 
interior of the cuff, and contacting surfaces 21 remain 
horizontal as they are pushed upward. Thus, containment 
walls 2 are not stretched and deformed. As is shown in 
Fiq. a, the maximum displacement L1 when the surtace ot 

the cuff is not experiencing expansion force is eqUal to 
2 x Lz. Thus, the internal pressure in the cuff: will not 
increase because of an expansion force when the f inqer 
inserted in the cuff is thinner than average. 
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Figs. 9 and 10 are a plan view and a perspective 
view, respectively, of a fifth embodiment of the cuff for 
a blood pressure meter. This cuff for a blood pressure 
meter comprises basic structure l, which is formed from a 
membrane, and containment walls 2, which are attached to 
one surface of basic structure l. On the inner portion 
of the surface to which the containment walls are 
attached, fittinq· (lower cuff) 15 anchors a number of 
protrudinq bodies. Belt l and fitting 15 are molded 
together. Lockinq device (lockinq tab) 13 is on one end 
at belt 1 and lock (slit) 14 is on the other end. 
Lockinq tab 13 enqaqes with lock 14 so that the belt 
asslimes a cylindrical form. Locking tab 13 becomes 
narrow near its base to form notches 13a. The width of 

tab 13 between the notches is substantially equal to the 
lenqth of slit 14. 

Fiq. 11 is a plan view of the cuff for a blood 
pressure meter showinq a modification of lockinq device 
13 and lock 14. In this embodiment, lockinq device 13 
comprises a notch on the inner surf ace of one end of 
structure 1, while the other end of structure l has a 
notch 14 cut into the opposite side so that the two 

notches can enqage with each other. 
In a cuff of this embodiment, basic structure l is 

rolled into a cylinder, and lockinq device 13 is fitted 
into lock 14. This design makes it quite simple to 
assemble the cylindrical cuff shown in Fig. 11. 
Additionally, this cuff can easily be fitted into the 
actual blood pressure meter. 

Fig. 12 shows a sixth embodiment comprising finger 
bed 109 on cuff holder segment 102b on which a patient 
can rest his finger after it has been inserted in the 
cuff cylinder. This ensures that the patient's finqer is 
relaxed in order to obtain an accurate blood pressure 
readinq. 
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Figs. 13-15 show cuffs comprising three segments, 
cuff main unit, cuff holder, and cuff holder segment. 
Fig. 13 shows a basic configuration of three seqments. 
The cuff main unit 120 includes basic structure, 
protruding bodies, and containment wall. When assembling 
the cuff, cuff main unit 120 is inserted into cuff holder 
121 and then attached to cuff holder segment 122. 
P~ojection 122a on cutf holder seqment 122 engages with 
the slit 12la on cuff holder 121 in order to assemble the 
cuff properly. This confiquration does not show a finqer 
bed. 

Fig. 14 is another example of a cuff comprising 
three segments. CUff main unit 130 has a nozzle l30a. 
CUff holder 131 has a slot 131a to insert the nozzle 
130a. A stopper 13lb on cutt holder 131 is also provided 
for easy assembling. This configuration also shows a 
finger bed 132a. 

Fiq. 15 is a modification of the cuff shown in Fig. 
14. This example has projection l42b which enqaqes with 
slit 14lc tor·easy assembling. 

Tha cuft for a blood pressure meter described in the 
first through fourth embodiments has folded portions on 
the walls of the chambers 6 which cause the contacting 
portions of the containment walls, which contact a 
patient's finger, to remain parallel with respect to the 
bottoms of the chambers when those chambers, which are 
located between the basic structure and the containment 
walls, are filled with compressed air. 

The cuff for a blood pressure meter described in the 
fifth embodiment has a locking device on ona end of its 
basic structure and a lock to receive the locking device 
on the other end o~ the basic structure. Thus, a 
cylindrical cuff can easily be formed by fitting this 
locking device into the.lock. such a cuff can easily be 
fitted into the actual blood pressure meter. 
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The cutt for a blood pressure meter of the sixth 
embodiment has a finger bed. The finger bed insures that 
the finger is relaxed in order to measure the blood 
pressure accurately. 

The cuf t for a blood pressure mater of this 
invention has three seqments. This allows for easy 
assembly and a shorter assembly time. 

, 
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l. A cuff tor a blood pressure meter, said cuff 
comprisingi 

a belt havinq a plurality of protruding bodies 

disposed on one side of said belt; and 

at least one chamber disposed on said one side 

ot said belt for receiving compressed air and 

a~commodatinq said protrudinq bodies therein. 

2. A cuff for a blood pressure meter as claimed in 

claim 1, said cuff further comprising: 
at least one containment wall disposed on said 

one side of said be~t, said containment wall and said 
belt forminq said chamber for receiving compressed air, 
said containment wall having ends and a surface portion, 
said surface portion adapted to contact a patient's 
finqer; and 

at least a pair of folde~ portions, each of 
said tolded portions disposed at each end of said 

containment wall, said folded portions causinq said 
surf ace portion of said containment wall to remain paral­

lel to surfaces of said protruding bodies when said 

chamber formed by said belt and said containment wall is 

tilled with compressed air. 

3. The cuff for a blood pressure meter as claimed 

in claim 2, wherein said protrudinq bodies have flat 

surfaces, and 
said folded portions comprise a side titting 

segment, an outer curved segment, and an inner curved 
segment, 

wherein said outer curved segment starts at the end 

of said side fitting se9ment and is folded until it is 

parallel to said side fitting seqment, and said inner 
curved segment starts at the end of said outer curved 
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segment and is folded until it is parallel to said outer 

curved segment whereby said tolded portions are folded 

back upon themselves alonq a line parallel to a path of 

said flat protruding bodies. 

4. The cuff for a blood pressure meter as claimed 

in claim 3, wherein said side titting segment is thicker 

tban said folded portions, and 

said outer curved segment and said inner curved 

segment are the same width as said surf ace portions of 

said containment walls. 

5. The cuff for a blood pressure meter as claimed 

in claim 2, wherein each of said containment walls 

further comprise a side fitting segment, said side 

titting segment mounting said containment wall to said 

belt and being thicker than said folded portions. 

6. The cuff tor a blood pressure meter as claimed 

in claim 2, wherein said belt has a concave inner 

surface, and 
said f oldad portions of said containment walls bend 

·to contact a portion of said concave inner surface. 

7. The cuff fo~ a blood pressure meter as claimed 

in claim 2, wherein said belt is a membrane and has two 

ends, 
said belt having a locking device disposed on one 

end and a lock disposed on said other end, 

said belt and said containment walls ara molded 

together, and 
said lockinq device enqaqes with said lock whereby 

said belt assumes a cylindrical form. 
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8. The cuff for a blood pressure meter as claimed 
in claim 7, wherein said locking device is a tab and said 
lock is a slit. 

9. The cutf for a blood pressure meter as claimed 
in claim 7, wherein said locking device and said lock are 
notches. 

10. The cuff for blood pressure meter as claimed in 
claim 2, said cuff further comprisinq,at least one 
f oldinq guard extendinq from said folded portion and 
disposed over an end of said containment wall. 

11. The cuff for blood pressure meter as claimed in 
claim 10, wherein said foldinq guard is disposed over 
said side f ittinq segment. 

12. A cuff for blood pressure meter as claimed in 
claim 1, said cuff further comprising means for 
supporting a patient's finger. 

13. A quff for blood pressure meter as claimed in 
claim 12, wherein said means for supportinq a patient's 
finger is a finger bed. 

14. A cuff for blood pressure meter as claimed in 
claim 12, wherein said means for supportinq a patient's 
f inqer is disposed extending from an outside edge of said 

belt. 

15. The cuff for blood pressure meter as claimed in 
claim 2, said cuff further comprisinq: 

a cu~t main unit; 
a cuff holder havinq a slit; and 
a cuff holder se9J11ent havinq a projection, 



\ \11\11\ \\\I\\"'" \\1\1 \\\\I\ . 
* C L M S 

19 

wherein said cuff main unit is inserted into said 

cuff holder, and said slit of said cuff holder engages 

with said projection of said cuff holder segment such 

that said cuff holder and said euf f holder se9l1lent are 

attached whereby said cuff is assembled. 

16. The cutt tor blood pressure meter as claimed in 

claim 2, said cuff further comprising: 
a cuff main unit having a nozzle; 
a cuff holder having a slot and a stopper; and 
a cuff holder segment, 
wherein said nozzle of said cuff main unit enqages 

with said slot of said cuff holder for.assembling said 

cuff. 

11. The cuff for blood pressure meter as claimed in 

claim 16, wherein said cuff holder has a slit, and said 

cuff holder segment has a projection, 
whereby said slit of said cuff holder engages with 

said projection of said cuff holder. segment to assemble 

said cuff. 
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CUFF FOR BLOOD PRESSURE METER 

Abstract Of the Disclosure 

A cuff for a blood pressure meter including material 
that does not stretch and in which the length of the 
surface in contact with the f inqer would not vary when 
the curf was filled with compressed air, reqardless of 
the diameter of the finqer, is provided. The intarna1 
pressure in the cuff closely approximates the blood 
pressure of the finger, and thereby the device is 
accurate. Compressed air is pumped into chambers formed 
by a basic structure and containment walls. Folded 
portions which are provided on containment walls cause 
surfaces of the containment walls which contact the 
object to be measured to remain parallel to protrudinq 
bodies located on basic structure as they are displaced 
by inflation of the chambers. 

FIGURE 1 
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Another disadvantage of this type of cuff is that the material of the air containment 

wall or chamber is limited to materials which can stretch, yet are highly stable, i.e., 

materials capable of substantial elastic deformation. 

As seen in fig. 18, a conventional finger cuff has many parts to assemble, in 

this case, five pieces. In this conventional finger cuff, a long, flat air chamber 590 is 

rolled into a cylinder 59la, 591b both ends of which are taped on both surfaces to form 

a permanent tube then sealed by end pieces 592, 593. The task of winding the cuff into 

a cylinder is extremely complicated, and thus, assembling the cuff is difficult. 

A cuff for a blood pressure meter according to the preamble of claim 1 is 

known from DE-A-3612532. 

SUMMARY OF THE INVENTION 

This invention provides a cuff for a blood pressure meter which solves the 

problems described above. Such a cuff is made of material which does not stretch 

regardless of the diameter of the object to be measured (a finger, for example) and the 

length of the portion of cuff in contact with the object to be measured does not vary . As 

a result, the pressure within the cuff closely approximates the blood pressure of the object 

so that an accurate measurement is made. 

A cuff for a blood pressure meter of this invention is as defined in claim 1. 

A cuff for a blood pressure meter according to this invention includes a belt 

having a plurality of protruding bodies disposed thereon and an air bag or chamber 

disposed over the protruding bodies on the belt for receiving compressed air. The cuff 

further includes at least one containment wall disposed on the belt, forming with the belt 

an air bag or chamber fQr receiving compressed air, and at least a pair of folded portions 

on each of the containment walls which cause the surface portions of the containment 
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not vary with the diameter of the finger, and the blood pres8ure can be measured 

with accuracy. 

According to an embodiment of this invention, a cuff for a blood pressure 

meter includes a belt having containment walls for compressed air furnished to the 

structure, a locking device on one end, and a lock on the other end. When the locking 

device is engaged with the lock, the belt assumes a cylindrical form. In this cuff for a 

blood pressure meter, a projection which is the locking device is located on one end of the 

belt, while a slit which is the lock into which the projection engages is located on the other 

end of the belt. This long, flat cuff is rolled into a cylinder. The cylindrical shape is 

maintained by fitting the projection into the slit. Thus, assembly of the cuff is extremely 

simple. 

This cuff for a blood pressure meter can further include a support, or a finger 

bed, located at one end of the blood pressure meter finger cuff on which the patient can 

rest his finger. The patient can then relax his finger in order to obtain a more accurate 

blood pressure measurement. 

The cuff according to this invention has many advantages: 

(1) The upward movement of the folded· portions prevents the material of the 

containment walls from stretching and deforming . 

(2) The surface areas of the containment walls which contact the finger do 

not vary with the thickness of the finger. 

(3) The shape of the contacting surface does not vary due to the force of 

expansion. 

(4) Additionally, because the folded portions move, an expansion force does 

not increase the internal pressure in the cuff. Thus the internal pressure in the cuff 

closely approximates the blood pressure··in the finger. 
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CLAIMS 

l.· A cuff for a blood pressure meter, said cuff com­
prising: 

a belt (l}; 

at least one chamber (6) disposed on one side of said 
belt for receiving compressed air, said chamber comprising 
at least one containment wall (2) having ends and a surface 
portion (2°1), said containment wall and said belt forming 
said chamber for receiving compressed air, and said surface 
portion being ·adapted to contact and surround a patient's 
finger or other limb, characterized in that 

said belt {l) has a plurality of protruding bodies {12) 
disposed on one side of said belt, 

said chamber (6) accomodates said protruding bodies 
therein, and 

at least a pair of folded portions ( 3) is provided, 
each of said folded portions being disposed at each end of 
said containment wall (2), said folded portions causing said 
surface portion (21) ·of said containment wall to remain 
parallel to surfaces of said protruding bodies ( 12} when 
said chamber (6) formed by said belt Ci> and said contain­
ment wall is.filled with compressed air. 
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2. The cuff for a blood pressure meter as claimed in claim 1, wherein said 

protruding bodies (12) have flat surfaces and 

said folded portions (3) comprise a side fitting segment (22), an outer 

curved segment (31), and an inner curved segment (32), 

wherein said outer curved segment starts at the end of said side fitting segment 

and is folded until it is parallel to said side fitting segment, and said inner curved segment 

starts at the end of said outer curved segment and is folded until it is parallel to said outer 

curved segment whereby said folded portions are folded back upon themselves 

along a line parallel to a path of said flat protruding bodies (12). 

3. The cuff for a blood pressure meter as claimed in claim 2, wherein said 

side fitting segment (22), is thicker than said folded portions (3), and 

said outer curved segment (31) and said inner curved segment (32) are 

the same width as said surface portions (21) of said containment walls (2). 

4. The cuff for a blood pressure meter as claimed in claim 1, wherein each 

of said containment walls (2) further comprise a side fitting segment (22), said side fitting 

segment mounting said containment wall to said belt and being thicker than the said folded 

portions. 

5. The cuff for a blood pressure meter as claimed in claim 1, wherein said 

belt (1) has a concave inner surface, and 

said folded portions (3) of said containment walls (2) bend to contact a portion 

of said concave inner surface. 

6. The cuff for a blood pressure meter as claimed in claim 1, wherein 

said belt (1) is a membrane and has two ends, 

said belt (1) having a locking device (13) disposed on one end and a 

lock(14) disposed on said other end, 
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said belt and said ct>ntainment walls (2), are molded together, and 

said locking device engages with said lock whereby said belt assumes 

a cylindrical form. 

7. The cuff for a blood pressure meter as claimed in claim 6, wherein 

said locking device (13) is a tab and said lock (14) is a slit. 

8. The cuff for a blood pressure meter as claimed in claim 6, wherein said 

locking device (13) and said lock (14) are notches. 

9. The cuff for blood pressure meter as claimed in claim 1, said cuff 

further comprising at least one folding guard (107, 108) extending from said folded portion 

(3) and disposed over an end of said containment wall (2). 

10. The cuff for blood pressure meter as claimed in claim 9, wherein 

said folding guard (107, 108) is disposed over said side fitting segment (22). 

· 11. A cuff for blood pressure meter as claimed in claim 1, said cuff further 

comprising means for supporting a patient's finger. 

12. A cuff for blood pressure meter as claimed in claim 11, wherein 

said means for supporting a patient's finger is a finger bed (132a). 

13. A cuff for blood pressure meter as claimed in claim 11, wherein said 

means for supporting a patient's finger is disposed extending from an outside edge of said 

belt (1). 

14. The cuff for blood pressure meter as claimed in claim 1, said cuff 

further comprising: 

a cuff main unit (120), 

a cuff holder (121) having a slit (121a) and 

a cuff holder segment (122) having a projection (122a), 

- I 
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wherein said cuff main unit is inserted into said cuff holder, and said slit 

of said cuff holder engages with said projection of said cuff holder segment such that said 

cuff holder and said cuff holder segment are attached whereby said cuff is assembled. 

15. The cuff for blood pressure meter as claimed in claim 1, said cuff 

further comprising: 

a cuff main unit (130) having a nozzle (130a); 

a cuff holder (131) having a slot (131a) and a stopper (131b); and 

a cuff holder segment, 

wherein said nozzle of said cuff main unit engages with said slot of said cuff 

holder for assembling said cuff. 

16. The cuff for blood pressure meter unit as claimed in claim 15, wherein 

said cuff holder segment has a slit, and said cuff holder segment has a projection, 

whereby said slit of said cuff holder engages with said projection of said cuff 

holder segment to assemble said cuff. 


