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A PULSIMETER PROVIDED WITH.OR WITBOtJT A PEDOMETER 

BACXGROUND OP THE INV1£NTION 

1. Field of the Invention 

This invention relates to a pulsimeter for portable use, 

and more particularly to an improved pulsimeter provided with 

a. pedometer. 

a. Discussion of the Related Art 

· Referring to Figs. 14 and 15, there are shown 

conventional pulsimaters. Such a pulaimeter 100 ot Fig. 14 (a) 

is a wristwatch provided with a pulse measurinc function, 

which includes a display 101 on the face thereof tor 

displaying a clock and the number of measured pulses, and a 

pulse sensor 102 haviua licht emitting _and racaiving elements 

to be touched by a tinaar.· As th.A pulaim•t•r 100 i• put on & 

·wrist and a ~incar is put on t.he p~l•• aenaor 102 a.a shown in 

F11.14 (b), a series ot pulses-are d~tected from the finger 

and t.h• number ot the detect•~ pu.l•es are displayed on cusplaY' 

101. 
. 

A puls~ter 110 shown in r1c. 1a(a) on a tront side 

thereof ·is provided with a display 111, providing a wristwatch 
.. 

and a puls1meter. The pulsimeter is conneoted with a finger 

curr 11z wrapped around a·tinger so that pulses can be 
, ? 

measured by a pulse sensor 103 disposed on the tinger cutt 

Fig. 15 (b). 
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Tbe pulse sensor sections of pulsimeters 100 and 110 of 

Fies. 14 and 15 have constructions as shown in Figs. 18 and 

11, respectively. In Fia. 18, pulse sensor 102 is mounted on a 

board 105, and a housing 108 is provided with a dustproot and 

waterproof window 10'1 opposi.te to a detection surface of pulse 

sensor 102. A board.115 mounted by a pulse sensor 113 is 

sandwiched between external and internal cloths 118 and 117 

termini finger cuff 112, exPosing pulse sensor 113 through 

internal cloth 117. 

The pulsimeter 100 of Fie. 14, however, has the 

disadvantages that the insufficiency of shading due to the 

construction of pulse sensor lOZ disposed on the face makes 

t~e puls1meter easily subject to external lights, such as 

sunlight and fluorescent lamps. whereby th• pul•• nwnber is 

measured erroneousl.7 or cannot be counted. Th• portion of 

fin&er's touch 1zicludiD8 duatproo~ and waterproof window 107 

does not well tit confiaurations of tinsars, and the 

senaitivit7 ot pu1ae.aenaor 102 1• lowered by window 107 

coverins the detection aurtace o~ pulse sensor 1oa to reduc• 
:t .. 

l.ight paasi~1-herethrough, result1n& in ta.ctors ot inaccur~t .. ··, 

·maas~ement. 

The pu1s1J11eter. 110 ot Fie. 15 in which pulse sensor 113 

1a 41spoee4 on r1ziger cutt 112 has good shading as compared 

w1~h th• pu1s1metar ot 71g. 14, but is still disadvantageous 

such that.the ahad1DI 18 insufficient because the finger touch 

· ·· 1111miri1ir 
......... ··· .. 
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portion includinc pulse sensor 113 is hard to fit a peripheral 

configuration ot a finger and suf~icient contact area.and 

pressure is not applied to pulse .sensor 113 by the skin of 

finger. Accordingly~ the measurement by the pulsimeter is 

inaccurate o~ impossible to be executed because obtainable 

sicnal pulse is small. Moreover, since the finger is bound by 

finger cutt 112 during the measurement ot pulse, the freedom 

ot tinger is restricted and wrapping the cuff around finger is 

troublesome. The wire 114 connecting cutt 112 with the main 

body is obstructive tor carrying the cuff with pulsimeter 110. 

and separate carriqe of tinger cuff 112 and wire 114 1s also 

troublesome. · 

SUMMARY OF THE INVZNTION 

In viaw of ~ha above-mention•~ disadvantas••, it is a 

primary ~bjeo~ of thi• invention to.provide a pulsimeter 

having a good ahadiDC against external light with improvinc 

the accurac7 ot pulse measurement. 

It is another obJect ot this 1nvent1on to prov1ae a 

puls1meter a441~1ona11Y 1nclu41ng a pedometer function tor 

convan1ence :.:J&&•. 
According to one &•pect of this illvention, there is 

provided.a pulsimeter which includes .a main bod.7, a finger 

insertion section disposed on the main body to be inserted by 

a finger~ & pulse sensor for sensing pulses of a finger 

inserted into the tincer insertion aect1on, and a display tor 

·. ,·_ .... :;~~-~-
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displaying the pulses sensed by the pulse sensor, the tinger 

insertion section beinc disposed on & surface different from a 

surface provided with the display. Since the fi111er insertion 

section is located on a surface different rrom a display 

surf ace on which the display is disposed and the display 

surf ace is directed to be the front face of the pulsimeter in 

a normal pulse measurementa the finger insertion section is 

hard to be intruded by external lilht and lowerin1 a pulse 

measurement accuracy is reduced. 

According to a further aspect· of this ~nvention, there ·"is 

provided a pulsimeter which includes a main bodJ', a finger 

insertion section disposed on the main body to be inserted by 

a finger, a pulse sensor tor sensing pul1es of a finger 

inserted into the ti:naer insarticn section, and a diapla7 for 

displ~in& the pulaaa ••zua•d by the pul•• aenaor, the finger 

inaertion 11e~ct1021 beinc oo••r•d with an elaetio hood. Tho. ho.9d 
.. 

cover ins the finger insertion section provides an improved .... 

_•hading againet.ezternal light and makes a pulse value ~e 

sensed with aeeurac7. Moreover, ~he hood 1s e1ast1c 1 whereby 

it 1s wall ~tea with a ringer in any size and the finger is 

properly pressed to the detection surface ot the pulse:sensor. 

Accordini to a still ~urther aspect ot this invention, 

there is provided .a pulsimater which includes a main bod7, a 

f 1ncer insertion section disposed on the main body to be 

inserted b~ a ~inger, a pulae sensor tor· sensing pulses of a 
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tinger inserted into the finger insertion section, a display 

tor displaying the pulses sensed by the pulse sensor, the 

pulse sensor beina airtightly held by an elastic pressing 

member and a sensing surface of the sensor bainc exposed to 

the finger insertion section. Since the pulse sensor is 

airtightly held by an elastic press1:ng member and a·sens1ng 

surface of the sensor is exposed to the.finger insertion 

section, the main ~ody can be tree from entry of dust or water 

and, upon insertion ot a finger to the finger insertion 

section, the finger comes into a direct contact with the 

detection surface ot the pulse sensor to provide a sutticient 

sensitivity. 

As the finger insertion section is further so designed 

that the direction at insertion b7 a ~inger i• in a vertical 

direction ot the main body but oblique to a horizontal 

direction. of the main body, ~h• tinaer is eaay to be inserted 

into the tinaer insertion sectiqn, unnecessary torce is not 

appl~ed to the finger on meaaurement, and there 18 provided an 

excellent construction 1D vtew ot hwnan engineering, typically 
-when ~he puJ;aJ;meter 1• attached to a belt of pant• tor 

convenience use 11ke a pedometer .. 

The m&in bod7 internally includes a print cir9uit board 

mounted by various electronic components. Sy aisposing the 

display on one surface of the board to provide a display unit 

and 'the pulse sensor directly on the opposite surface, a space 
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or chamber withi.n the main body can be fully utilized to 

reduce the pulsimeter in size. Such utilization of space can 

be performed by arranging the display on the front face and 

the finger insertion section on the different face of the main 

body. 

By designina tba finger insertion section opposite to the 

hood to have a recessed cross-section, the tinger inserted 

into. the finger insertion section is brought into a position 

such that the thick of the finger comes into contact with the 

recessed section in association with the ·elastic hood to 

improve tight contact between the finger and the recessed 

section. In other words, the thick of finaer is curved in a 

convex shape, so that emplo~in1 configuration in the finger 

insertion section alon1.with tho confignratio~ o~ the thick of 

~ina•r can preciaoly tit tho fingor into th• finger inaertion 

aeotion until the tip o~ ~h• finsor, reaultins in the 

improvement of contact between the finger and the d-etecti9ri.'<. · "\.:.~ 
. . • .... ; .:.~ .. ::~.. . ~ •:• 

surf ace of th• pulse sensor disposed in the tinger insertion 

section. 

When a.::=construct1on ror san4w1c·111~ a housing of the main 

·body wi~h the.hood is employecl, mounting the hood on the 

finger insertion section can be done- only by.sandwich!~ the 

housing with one end ot the hood, resulting in easy assembling 

o~ the pulsimeter and sufficient shad1na in a mounting 

portion. 

. ... Th~ii1f i1iITUF: ~i.' 
.. ; :~·; :' ~ .. :-:- . 



,·; 
I"· - ,. , r r' r ' r If r r r r 
r r r r .. r r r r 
, ,. r .. r , 

' r r 

r ,. r , .. " ~ r ,. ,. r 
r r r r .. ,. .. r .. .. ,. rr ,.,. I" r r r ,.,. .... ,. 

7 

For. the purpose ot easy insertion ot tinger, the hood 

made of a ~inger smooth material is desirable to insert the 

finger into the fincer insertion section without any 

resistance. Typically, the flexible material ot hood may be a 

tlexible cloth or spantex. 

According to another.aspect ot this invention, there is 

provided a meter tor counting pulses and steps which includes 

a pulse sensor for sensing pulses, a vibration sensor, a 

display, and a controller for displaying a counted value of 

output of the pulse sensor and/or output of the vibration 

sensor. As appreciated, a pedometer is often used by beinc 

attached to a belt ot a skirt or pants. The meter accordina to 

this aspect serves as a pulsimeter and a pedometer, and is 

convenient when it i• uaed like & pedometer. 

The use aiDlilar to & pedometer oan 'be perf ormecl in this 

invention b~ emplo7i:nc a portable member (~or example, buckle 

or ·clip) associated w1th the main. body. Moreover, as the:main 

body includes an open-and-close cover tor protecting tbe 

display and ~he cover includes a portable member, the 

convenience~ uae is further improved. 

As described above, the puls imeter accordin1 to this · 

invention may be not onlt a meter havinc a pulse measurement 

function but also a meter havini a pulsimeter function and a 

pedometer function. The meter having. pulsimeter and pedometer 

functions houses components or a pedometer function within & 

/ 



'• ' ' , ,.. . ' r , ~ r r ' 
,.. ,. 

r' r r ,. r 

' I ~ r r " 
' 

,.. c .. ,. .. r,..,. 

r ,.. ,. , t ,. {; r 

r r ,.,.. r,. ,. r, r .. ,. ,..,.. .. 

8 

main bodY and has a moditied arrangement ot an internal 

circuit construction and a display design according to the 

additional pedometer functJ.on. retai~i:ng outlook of the meter. 

BRiil DESCRIPTION or THI DRAWINGS 

other objectives and advantages at this invention will be 

more readily apparent from the following detailed description 

provided in conjunction with the followin1 ficures, ot which: 

F11. 1 is a perspective external view ot a pulsimeter as 

a primary emb~diment of this invention; 

Fie. z is a plane view ot a reverse side of a main body 

of the pulsimeter of Fig. 1; 

Fia. 3 is a side view ot the pulsimeter viewed from a 

direction marked by an arrow mark A in Fie. a; 

•1a. 4 i• a aide view of the pulsimeter viewed £rom a 

direction. marked by .an arrow mark B in Fil. .a;. 

Fie. s ia a aeot1onal view o~ the pulainteter taken along 

the line c-c shown in Fil· 2; 

Fig. o i• a sectional view or the pu1s1met•r taken a1ong 

the l1ne D-D shoWD 1n ~1•· z; 

H1&. 77-:tS a sectional view ~r the puls1meter taken along 

the lina.1-1 shoWn in Fig. a; 

F11.· B is a schematic circuit block diagram ot the· 

pulsimeter; 

Fig. a shows one example of measurement of the pulsimeter 

which is mounted; 

;: 

·1'"~,· 
~~ .-· . 

..• ·: 



., 
( r r (',. r r ,. ,. f' r ,. r r ,- ,. .,. 
r r r' ' ' ' (' ~ ~ r r r ' 

' ' ' (' ,. r ' .. r r ' .. r .. r r • ,. It r,.,. 
( r r ,. r ,. r r ,. ,. 
r (' ;.. .. ,.,. 

r~rr rr ..,. ,. 

9 

Fig. 10 shows another example of measurement by the 

puls·im~ ter; 

Fig. ~1 shows an example of display modes in the display 

ot the pulsimeter; 

Fig. 12 is a schematic circuit block diagram of a meter 

having pulsimeter .and pedometer tunction as another 

embodiment; 

Fig. 13 typically shows an example of a step display in 

the display ot the pulaimeter; 

Fie. 14 shows a conventional pulsimeter and one example 

ot use ·thereb_y; 

Fie. 15 shows another conventional pulsimeter and one 

example of use thereby; 

~ig. 18 ia a sectional view of a pulse sensor portion ot 

the pulaimater of 11g.14; and 

Fia. i7 i• a ••ctional view of & pulse sensor portion of 

the pulsimater of.Fia.15. 

DBTAILBD DESCRIPTION OF.THE INVBNTION 

:&eterr1:nc 1 now, to F11. 1, there 1a ahown. a pula1meter 1 

as a pr~mbo41ment or th1s 1llvent1on. Fie. 1 shows a 

perspect1Ye external view ot the·pulsimeter, :r1g • .a shows a 

plane view ot a.reverse side ot a main body ot the pulsimeter, 

Fig. 3 shows a aide view of the pulaimeter viewed from a 

directioA marked ~Y an arrow mark A in Fig. a, and Fis. ' 

shows a side view of the pulaimeter viewed from a direction 
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marked by an arrow mark B in Fig. a. The pulsimeter 1 includes 

a main body 2 and & cover 3. The main body 2 is provided with 

a finger insertion section 4 to be inserted by a finser, a 

pulse sensor_& for sensing the pulses of the finger inserted 

into section 4, and a display 8 tor displaying the pulses 

sensed by the sensor 5. In Fig. 1, the display 8 is disposed 

on a front face of the main body z. and a switch 7 is disposed 

by the side of the display 8. Covar 3 is disposed t~ protect 

the·front face (includiDI display 8) ot the main body, and 

engaged with the main body through a hinge connector 8 in a 

open and close relationship. Moreover, in this embodiment, a 

buckle 9 as a member tor portable is disposed on the tace of 

cover 3 to be attached to a belt of pants, skirt or the like 

to carry tbe pulsimeter 1. 

Xn ~is. a, ~ins•r in•ertion ••ction ' i• diapo••d on th• 

reverse •ide ot main ~ody a, via .• on the opposite side or 

body a to the display 8, and includes a hood 10 (see Fig. 3) 

made ot a tlexibl• clQth (span.tax) which is smooth against 

tinier. AS shown in ~11. al t1nger insertion section 4 1s 
, 

dispose<t to~va an. 1n1uartion direction na• slantiq by an 

&111le 8 with respect to a horizontal direction "b" of body 2 
~ 

and by an angle "90" •B" with.respect to a vertical direction 

"b • " . In practice, ancle e ls reconuneuded to be about ao· to 

sa , and in this embodiment about 419 is employed. This angle 

a is employed considerinc that slant insertion to tinger 

. ! . 
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insertion section 4 makes the insertion by ttnger much easier 

than parallel or vertical insertion about the horizontal 

direction "b" in view of human engineering when the pulsimeter 

1 is assumed to be attached to a belt of pan~s or the like for 

its use like a pedometer. 

In Fia. 5 showing internal construction of body 2 Ca 

sectional view along the line c-c shown in Fig. a), Fig. 8 (a 

sectional view along the line D-D shown in Fig. 2) and Fig. 7 

(a sectional view alona the line 1-1 shown in Fig. 3), the 

main body a includes a lower housing 20 and an upper hous1n1 

21 which is engaged with lower housing 20 and includes a 

battel"l' cover .z.z as a part ot upper housiq 21 for an 

attachable-and-removal en1a1ement therewith. 

A liquid Cl"l'Stal d1spl&)P (LCD) 31-is arranaed on a tront 

.aid.a (display side) at a board 30 diapocad within body 2, and 

a pulse sensor & ia arran1ed on an reverse side of the board. 

Thus, mountinc electronic components an both sides.of the 

board ao efficientl7 utilize & chamber within body a. J>ulse 

senaor o consists o~ a liaht emitting element (typ1ca11y, 
. 

1ntrarea ract.t=at1on LB.D) an4 a ~1g~t rece1v1ng element 

(typicall7, phototransistor}. The both elements are molded .. 
with synthetic resin into a single unit, and airti&htly held 

at a predetermined position ot a holder base 35 providing 

f 1nger insertion section 4 by & tlexible preasiilg member or a 

sponge 33 having a predetermined proper rigidity. Spence 33 is 
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partially sandwiched with holder base 35 to be fixed at a 

predetermined position ~d hold sensor 8 airtightly. A 

detection surface of pulse sensor 5 is leveled with a surface 

of holder base 35, exposing thro~h base 35. Thus, the pulse 

sensor 5 is airtightly held by elastic pressing member 33 and 

the sensing surf~ce of sensor 5 is exposed to finger insertion 

section 4, the main body 2 can be tree trom entry of dust or 

water and, upon inaerti~n of a tinier to finger insertion 

section 4, the finger comes ·1nto a direct contact with the 

detection surf a.ce of pulse sensor 6 to provide a precise pulse 

measurement. 

As shown in Fis. a about tinaer insertion section 4, hood 

10 has a configuration having a convex cross section and hold 

baa• 35 has r•c••••4 cross section, whereby upon inserting a 

fincer into tins•r 1na•rt1on ••o~ion 4, th• tins•r 1• properly 

pushed b7 hood 10 toward holder base SS, the thick of fincer 

is driven into a tiaht contact with.a recessed portion ot 

holder base 30, an4 ~he contac~ be~veen ~he 1nae~ed t1nger 

and the detection sur~ace or sensor a 1s ensured. Thus, a 
. 

stable accurscy of pulse measurements is 1uarantaed in any 

size of tincers. Ona end of hood 10 is t11htly sandwiched by 

upper housing 21 and holder base 35 so aa to avoid hood 10 

coming out of such a sandwich construction. The construction 

tor sandwichin& hood 10 by housing 21 and base 35 makes hood 

10 easily be mounted in tincer insertion section 4 and 
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provides satisfactory shading in attaching components. 

In Pig. 8 there is shown a circuit ot the pulsimeter 1. A 

constant current circuit 40 supplies the light emittinc 

element ot pulse sensor 5 with a current but is controlled by 

a control circuit 41. Tha control circuit 41 employs a 

microcomputer and its peripheral circuit components to control 

ON/OFF operation ot the li&ht emitting element, detection of 

pulse s1gnals, computation of pulse number, display ot the 

computed pulse number, and so forth. An amplitier 42 amplifies 

aianals sensed by the li&ht receiving element of pulse sensor 

5 1 and a comparator 43 extracts pulse synchronized signals 

~rom the ampli~i•d pulse aienala. A display circuit 44 is 

disposed to display th~ number of pulses obtained by this 

pulaimeter, Cd ma7 al•o diaplay the numO.r of st.apa in ca•• 
that the pu1e1motor ie re~uire4 ~o further inolud• a pedometer 

fUl'lction. A power •ouroe circuit 41 conaiats of a dry cell or 

the like, playina as a source for the pulsimeter 1. A switch 7 

tor power supplJ 1s disposed on the rr~n~ race or body 2 (711. 

1) to turn on and ott the pulsimater • 
. 

Aa shom· in r11. 8, thus constructed pulsimeter 1 is used.: 

b7 attachins buckle 8 disposed on cover a to belt so of pants 

or skirt. In a pulse measurement, main body-2···1• detached trom 

cover 3 to fi.11 torward, and tn1ca11y a toret1nger ot an 

operator is inserted into tinier insertion section 4, 

supporting main body a with another hazld. Then, awitch 7 is 
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pushed to turn on power source though such pushing the switch 

may be. made prior to insertion ot the finger. Upon pushing 

switch 7, pulses are automatically detected to be indicated on 

display a. After completion of the pulse measurement, switch 7 

1s pushed again to turn ott the power source, and cover 3 is 

moved to return to main body Z tor clos1ni. Though the 

poratble member 9 is disposed on the cover 3 in this 

embodiment, it may be disposed ~n the main body a. Moreover, 

the display cs may be disposed on the cover 3 instead of the 

main body 2, it desired. 

ThO\llh pulsimeter 1 is attached to belt 50 in this 

embodiment, it m&7 be put into a breast pocket or carried by 

putting it into other pocket· or a b&.1, if desired. Moreover, 

th• pul•• maaaurement ma7 be executed without attached to the 

belt, if desired. Typically,. as shown. in. Fis. 10, the 

pul•imeter 1 mq be held b7 one hand, and a finger ot anot.her 

band ma)" be inserted into ~in1er insertion' section 4. 

In ~ta. 11, a 411Pl~Y opera~1on 1s exemp1ar11y shown. In 

_absence of push operation to switch 7, the 41splay shows a 

state ot in~a. 11-(a). Upon pushing switch 7, an indication 

"PULSB" meuiq a stand-by state tor measurement .is displayed 

on displays aa shown in !'11.·ll-(b). Upon insertins a :tinaer 

into tiDger insertion section 4 in this stand-by· state, pu1ses 

are sensed by pulse sensor I to diapl&J' the number ot pulses a 

minute as typically shown ln Fig. 11-(c). 
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I~ switch 7 is p~shed in the display state shown in Fig. 11-
-

(b) or (c), the operation will be returned to the initial 

state shown in Fil· 11-(a). 

As mentioned above, the pulsimeter 1 ot this embodiment 

may be modi tied to include a pedometer function in add! ti_on to 

the pulsimeter function, if desired. For this modification, 

the main body may enclose therewithin components tor a step 

measurement, such as a vibration sensor and so forth, and the 

associated circuits and display may be modified as shown in 

rias. 12 and 13 without changing the external configuration ot 

the main body. This modified pulsimeter is. shown in Figs. 12 

and 13. 

Fig. 13 shows a block diagram of the modified pulsimeter, 

where the •a.me compon.nts as those of Pi&. 8 are represented 

by th• aame reference nwnaral• and their explanatiQn is 

omitted for a aimplified explanation. The pul•imetar provided 

with a pedometer function further includes a vibration sensor 

01, an amp~irier ea tor ampli~ing output •isnal• fr9m 

vibration sensor e1, • co~arator an.4 counter c1rcu1t ea tor 

comparing aJi"':'outpu~ s1gna1 rrom.amp11r1er sz with a 

predetermined set value or discri~inating the output signal by 

level to count tha number of aian&ls larger than the 

predetermined value. Power source circuit 45 supplies 

amPlitier.ea and circuit ea· with power. A coDtrol circuit 141 

· has a pedometer function in addition to the pulsimeter 
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function of the circuit 41 of Fil. 8. AccordiDI to the 

pedometer tunction of circuit 141, upon actuating a mode 

switch 84, the number of steps represented by a counted value 

in the comparator and counter circuit 83 is.applied to display 

circuit 44 instead of the number of pulses. Upon actuating the 

switch 84, the number ot pulses is again applied to display 

circuit 44. Thus, on each actuation to switch 84, the numbers 

0 .f walking steps and heart pulses are alternatively displayed. 

Thou.ah the switch 84 employs a'push button switch, it may 

employ a slide switch to select pulsimeter or pedometer mode 

by slidiDI button of the switch, if desired. In this 

modification, upon turnina on the power by switch 7, control 

circuit 141 resets the counted value of the comparator and 

counter circuit 83. Th• oowitina and atorina function axacutad 

by the oiroui~ ea may be exeoute4 b7 control circuit 141 by 

further modit1oat1on. The diepla7 alternatively indioatin• the . . 

numbers ot pulses and steps may be modified to simultaneously 

1nd1cate bo~n numbers. 

While the 1nvent1on nas ~een 4eacr1bed and 111us~rated 

with respeot--to certain embodiments which give satisfactory 

results, .it will be understood by those skilled. in the art, 

after understanding the purpose .of .. ·the invention, that va.rious 

other changes and moditicationa may be made without departing 

:trom the spirit and scope a·t the invention, and it is 

there:tore, intended in the appended claima to cover all such 
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What is claimed is: 

1.. A pulsimeter comprising· 

a main body (2), 

r <" ,. ,. 
(" e ,. 

... ,. 

18 

(,. r ... ,,.. r 
r ,. ,. ,. f 

r. ,. (" r , , 

• ,. r r ,. ,. 
e r r - ... ~ r r ,. 

a finger insertion section (4) disposed on said main body 

(2) to be inserted by a fincer. 

a pulse sensor (5) for sensing pulses ot a finger 

inserted into said tincer insertion section (~), and 

a display (8) for di~playina the pulses sensed by said 

pulse sensor ( 5·), said finger insertion section (4) beina 

disposed on a surface different from a surface provided with 

said display (8). 

2. A pulsimater accordina to Claim 1. in which said finger 

insertion section (4) is disposed to have a finger insertion 

direction (a) in a vertical direction (b') but in a slant to a 

horizontal direot1on (b) o~ said main body ·(a) •. 

3. A p~lsimeter according to Claim 1 or a, in wh~ch said 

main body (2) further includes a board (30) therewithin, said 

display (CS) is mounted on one sic1e ot said baard (30) and said 

pulse sensor (5) is directly mounted on the.oppos1~e s1de ot 

said board ffo). 

4. A pulsimetar comprisinc 

a main body (2) including a housing member (20, 21, 22), 

a fins•r insertion section (4) disposed on said main body 

(2) to be inserted by a finger, 

a pulse sensor (5) tor sensing pulses of a finger 

11111111:111111 11111 1111111 1111 
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. ted into said tincer insertion section (4), and ins er • 
a display (8) tor displaying the pulsea·sensed by said 

pulse sensor (5), said finger insertion section (4) being 

covered with a hood (10) ot an elastic material. 

5 . A pulsimeter according to Claim 4, in which a portion 

(35) ot said fine.er insertion section (4) opposina to said 

hood (10) has a configuration ha.vine a recessed cross section. 

s. A pulsimeter according·to Claim 4 or 5, in which said 

hood (10) is sandwiched by said housing member (21, 35) of 

said main body. 

7, A pulsimater compr1s1n1 

a main bad7 (2), 

a tinier insertion section (4) disposed on said main body 

(a) to b• in••rtad b7 a finger, 

a pulse sensor (S) tor aenainc pulses at said tinser 

inserted int.o the finger inaertion section (4)~ 

a display (8) tor displa71ng the pulses sensed by said 

pulse sensor (5), sa1d pulse sen~or (a) be1nc a1rt1ghtly held 

by an elast1c preaa1ng member (33) and a sens1n1 surface of 

said senaor~5) being exposed to said tinaar insertion section 

(4). 

8. A pulsimeter accordi~s to· Claim 4, 5, or ··a. in which said. 

elastic material of said hood (10) is a material having at 

·1east a smooth contact surtaceagainat the finger. 

9. A pulsimeter accordina to.Claim 1, 2, or 3, 1n which said 
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main body (2) is associated with a member (9) tor portable. 

10 • A meter tor counting pulses and steps, comprisin1 

a pulse sensor (5) tor sensinc pulses·, 

a vibration sensor (81), 

a display (6), and 

& controller (1•1) tor displaying on said display {S) a 

counted value ot output ot said pulse sensor (5) and/or output 

of said vibration sensor (Si). 
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