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Patented Nov. 24, 1953 2,660,164 

UNITED STATES PATENT oFFICE 
2,660,164 

SPHYGMOMANOMETER 

Harold J. Hasbrouck, Jr., Teaneck, N.J., assignor 
to Farrand Optical Co., Inc., a corporation of 
New York 

Application January 27, 1948, Serial No. 4,509 
(C. 128-2.05) 12 Claims. 

This invention relates to a recording Sphyg 
momanometer in which both the reduction of 
pressure in the inflatable member or cuff which 
is applied over an artery of the patient and the 
relative movement between a recording stylus 
and a record medium in a recorder employed to 
record the auscultatory sounds produced in the 
artery under compression may be automatically 
controlled in timed relation. The invention rep 
resents a simplification and an improvement of 
that disclosed in the application of Clair L. Far 
rand, Serial No. 700,742, filed October 2, 1946, 
now Patent No. 2,571,124 and assigned to the 
assignee hereof. 
The present invention is at once a simplifica 

tion and improvement over the sphygmoma 
nometer of that patent in that it provides a rela 
tively simple mechanically operated valve for 
controlling the reduction of cuff pressure and 
eliminates the necessity for use of a mercurial 
manometer and a resistance wire thereWithin, 
and the Wheatstone bridge with its associated 
electrical circuits. In fact it eliminates the need 
for any manometer of either the mercurial or 
aneroid type. 
In accordance with the present invention the 

reduction of pressure in the inflatable member 
or cuff and the recording of the auScultatory 
sounds are controllably and automatically ef 
fected as either independent or interdependent 
function of time. 

In the case of the process of pressure reduc 
tion the function of interest is that relating cuff 
pressure and time. In the case of the record 
ing process the function of interest is that re 
lating With time the progress of the recording 
instrument, which may be a stylus for example, 
along the time axis of a record medium. Such as 
a chart. If the relative motion of the stylus 
and chart may be controlled independently of 
the reduction in pressure, the two functions are 
independent. If they may not be controlled in 
dependently the two functions are interdepend 
ent. In either case however both functions are 
known so that cuff pressure is a single-valued 
function of the position of the recording stylus 
relative to the time axis of the chart. My in 
vention permits a complete separation of the 
two processes and provides a method and means 
for accomplishing the two either independently 
or interdependently. 
In the mechanically operated pressure reduc 

ing valve of my invention a closed chamber is 
provided which is pneumatically connected to 
the inflatable cuff by a tube and which com 
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municates with the atmosphere through a valve. 
The valve includes a stem designed to seat 
against the periphery of an aperture in the 
chamber which forms a valve seat. The pres 
sure within the chamber (the excess of absolute 
chamber pressure above atmospheric pressure) 
applies a pneumatic stress between the valve 
seat and valve stem. 
The pressure within the chamber, and hence 

the pressure within the arm cuff, is controllably 
reduced according to the desired function of time 
by the provision between the valve stem and seat 
of an elastic mechanical stress opposed to that 
exerted by the chamber pressure. When the 
pneumatic and mechanical stresses are equal the 
valve will remain closed. In order to reduce the 
pressure within the chamber, and hence the pres 
sure within the inflatable cuff, according to a 
known function of time, I provide means for 
varying this counteracting mechanical streSS ac 
cording to a known function of time, thus es 
tablishing a unique relation between chamber 
pressure and time. In this Way the cuff preS 
Sures existing at the various instants during the 
recording process are known. A pressure axis 
may be substituted for the time axis along the 
time dimension of the record and the pressures 
of interest may be read from the record by not 
ing thereon the indications of the Sounds which 
are known to be characteristic of those preSSures 
and by reading the pressures at which those 
characteristic sounds occurred. 

Usually the variation in counterbalancing 
elastic mechanical stress and the advance of the 
record medium relative to the recording stylus 
will be effected from a common energy Source, 
such as a single ordinary domestic electric light 
ing circuit. To insure however that the record 
ing and pressure reducing processes do not get 
out of step, in a preferred embodiment I link 
the two processes together mechanically and 
drive them both from a common source of me 
chanical power such as an electric motor, In 
this way the functions relating time with cuff 
pressure and time with advance of stylus along 
the time axis of the record chart are made in 
terdependent. The invention will now be de 
Scribed in terms of a number of preferred en 
bodiments with reference to the accompanying 
drawings. 

Fig. 1 shows a recording sphygmomanometer 
according to a preferred embodiment of my in 
vention. 

Fig. 2 is a sectional view in elevation of the 
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preSSure-reducing valve and associated mecha 
nism of the sphygmomanometer of Fig. 1. 

Fig. 3 shows a recording sphygmomanometer 
according to another embodiment of my inven 
tion. 

Fig. 4 is a section in elevation of the pressure 
reducing mechanism of the sphygmomanometer 
of Fig. 3. 

Fig. 5 is a section in elevation of a third form 
of pressure-reducing mechanism according to 
the invention. 

In the embodiment of Fig. 1 the recording and 
preSSure-reducing processes are driven from a 
common source of mechanical power and the 
counter-balancing elastic mechanical stress is 
applied between the seat and stem of the pres 
Sure-reducing valve by a stressed elastically dis 
tensible bellows forming part of a chamber in 
whose wall the valve proper is located. 
The counterbalancing stress is varied accord 

ing to a known function of time by providing for 
the valve stem an inelastic abutment which is 
movable according to a known function of time 
by reference to a rigid support or base to which 
One end of the elastically distensible bellows is 
connected. 

In Fig. 1 an inflatable member or arm cuff f2 is 
shown bound around the upper arm of a patient. 
The cuff may be inflated by means of a bulb 4 in 
order to shut off the blood flow in the brachial 
artery of the patient's arm in accordance with the 
usual blood pressure measuring technique. The 
manometer, which in the customary sphyg 
nomanometer of the prior art provides the pres 
sure indications, is dispensed with and the systolic 
and diastolic pressures are read from a per 
manent record of the auscultatory sounds pro 
duced in the artery. The auscultatory sounds 
are picked up by a pick-up tube 6. similar to the 
pick-up tube of a stethoscope, which is applied 
to the patient's aim below the cuff. The auscul 
tatory sounds are then conveyed to a recorder 20 
by means of a transducer such as a microphone 
8 which transforms the sounds into correspond 
ing electrical signals. These signals are then 
conducted to amplifying mechanism in the re 
corder 20 which transforms them into trans 
verse vibrations of a recording stylus 22. A rec 
ord chart 24 is moved longitudinally past the 
stylus at an appropriate constant rate of speed by 
rotation of a recording drum 26 carried on a shaft 
28 and driven by a motor 30. 
The chart 24 is calibrated in units of pressure 

along its lengthwise axis, i. e. around the periph 
ery of the drum. From this record the sounds 
characteristic of the systolic and diastolic pres 
sures may be read because of the peculiarities of 
these sounds. The pressures which existed with 
in the cuff at the times when the systolic and 
diastolic sounds occurred may also be read from 
the record because the cuff pressure is brought 
during the blood pressure measurement through 
a predetermined set of values in a known timese 
quence by an automatic pressure-reducing unit 
2. 
In the pressure-reducing unit shown in FigS. 1 

and 2 an extensible bellows 34 is supported at 
one end by means of a bracket 35 affixed to a base 
plate 38 which also carries the drum 26. The 
bellows communicates by means of a tube 5 with 
the arm cuff 2 and is therefore subjected in its 
interior to the pressure existing within the cuff. 
The bellows 34 is extensible along its own axis 

under the influence of the cuff pressure but is re 
strained in its distention by three calibrated 
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4. 
springs 40 strung between a spider 42 and the 
bracket 36. The springs 40, in conjunction with 
the elastic properties of the bellows, provide a 
linear relation between the pressure within the 
bellows and its distention. Mounted in and 
carried by the free end of the bellows is an air re 
lease or escape valve, generally indicated at 44, 
which communicates with the atmosphere. Re 
ferring now particularly to Fig. 2, the valve 44 
comprises a body 46 With an aperture in the end 
thereof. The aperture has a conical wall 48 form 
ing a valve Seat. A valve stem in the form of a 
ball 50 seats against the wall 48 to seal the bel 
lows by the action of the internal pressure. A 
light retaining spring 52 holds the ball in its seat 
When the arm cuff is uninflated. The valve stem 
or ball 50 protrudes from the valve body 46 
along the axis of the bellows so that the air pres 
sure within the bellows may be released by pres 
sure exerted from outside the bellows on the pro 
truding part of the ball. 
A shaft 54 is mounted on the base plate 38 for 

rotation about an axis perpendicular to the axis 
of the bellows. The Shaft 54 carries a can 56 
whose cam surface 58 is presented to the valve 
stem, 50. The shaft 54 is rotated by means of a 
conventional linkage connecting with the motor 
30. The valve 44 with its stem is carried along 
the axis of the belows as the bellows distends 
and contracts. The can limits the advance of 
the valve along this axis to a set of diminishing 
values established by the rotation of the cam. 
By providing the cam With a desired motion in 

time, and with a given relation between cuff pres 
Sure, and valve position, the cuff pressure can be 
made to diminish according to any desired func 
tion of time. Usually of course the relation be 
tween cuff pressure and valve position will be 
linear. This will be the case if the distention of 
the bellows is kept within its elastic limit. Then 
if a linear relation between cuff pleSSuite and 
time is desired, this may be achieved by advanc 
ing the cam according to a linear function of 
time. A cam having the profile of an Archimedes 
spiral may be used and the can rotated at con 
stant angular velocity. 
In operation the shaft 54 is rotated by the 

motor in such a direction as to increase the 
height of the cam. Surface presented to the valve 
stem, thus steadily unseating the valve stem and 
effecting a continual reduction in Cuff pressure, 
measured by the contraction of the bellows which 
keepspace with the motion of the valve stem. Be 
cause the can 56 and recording drum 26 are both 
linked to the motor 30, there is a point for point 
correspondence between the angular positions 
of the drum and cam. This means a similar cor 
respondence between cuff preSSuite and position 
of the stylus 22 along the lengthwise or time axis 
of the chart 24. 
To avoid chattering of the valve 44 a friction 

damper 47 may be provided. The damper is 
fastened to the valve body 45 and bears against 
the Side face of the cann. 
The construction of the bellows and valve and 

their relation to the cam are shown in detail in 
Fig. 2. In Fig. 2 the shaft. 54 is seen to be dis 
posed at right angles to the axis of the bellows, 
The valve stem 50 is shown having the form of 
a ball seated against a conical Surface 8 in the 
valve and at the same time making contact with 
the cam 56. A small spring 52, lightly compressed 
between a perforated plate 53 and the ball 50, 
prevents the ball from falling out of its seat when 
the cuff is deflated. The cam shown is provided 
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with a profile in the form of an Archimedes 
spiral. The height of the cam surface from the 
axis of rotation will therefore be a linear function 
of the angular position of the shaft 54. 
To take a blood pressure measurement the 

shaft 54 is first rotated to the position shown 
in Fig. 2, allowing the maximum distention of 
the bellows. The distance from the shaft 54 to 
the bracket 36 is made such that a convenient 
pressure for the beginning of a blood pressure 
measurement, such as 260 mm. of mercury, dis 
tends the bellows to exactly the extent required 
to bring the ball 50 into contact with the cam 
56 without unseating the ball. Rotation of the 
shaft 54 to this position brings a section of a 
record chart 24 onto the drum 26 so that the 
recording stylus makes contact therewith at the 
point of the 260 mm. mark on the lengthwise or 
time axis calibration of the chart, 
The arm cuff f2 is inflated with the bulb 4 

until air is heard to escape from the valve. When 
the valve closes and air is heard no more to 
escape the pressure within the bellows and the 
arm cuff is at 260 nm. of mercury. The can 
56 is then set into rotation by means of the motor 
30. As the cam rotates, the ball 50 is unseated 
by the increasing height of the can surface in 
contact therewith above the axis of rotation. 
This causes air to escape from the belows and 
the pressure within the cuff begins to fall. Cor 
respondingly, the bellows contracts against the 
reduced internal pressure and draws the valve 
away from the cam so as to permit the ball to 
seat itself. Continued rotation of the can, how 
ever, further reduces the pressure in the cuff 
and this pressure is reduced as a linear function 
of time until the pressure has been brought to 
a level below diastolic. Such a pressure corre 
sponds to a minimum distention of the bellows 
and a maximum height of the can surface in 
contact With the valve stem or ball above the 
axis of rotation of the can. With the car in 
this position the motor is de-energized and the 
record of blood pressure is complete. Fig. 3 
illustrates another embodiment of my invention 
in which the recording and pressure-reducing 
processes are driven from separate sources of 
mechanical power so that the pressure may be 
reduced and the record made according to sepa 
rate and independent functions of time. In the 
pressure-reducing mechanism of Fig. 3 the 
counterbalancing mechanical stress is applied 
between an inelastic Support, to which the valve 
seat is rigidly connected, and the valve stem 
by means of a stressed mechanical member ap 
plied to the valve stem. The counterbalancing 
stress is varied according to a known function 
of time by altering the strain of the stressed 
member directly. 

In the sphygmomanometer of Fig. 3 the in 
flatable cuff, transducer and recorder may be 
identical With those of the embodiment of Fig. 
1. In the sphygmomanometer of Fig. 3 however 
the motor 30 drives only the recording drun of 
the recorder. 
The pressure within the cuff is reduced by 

means of a pressure-reducing device similar in 
basic principle, but different in detail from that 
of Fig. 1. This pressure-reducing device is shown 
in sectional elevation in Fig. 4. The pneumatic 
tube 2 of Fig. 3 communicates with a chamber 
60 mounted on a support St. The chamber 6t 
is provided in one end thereof with an aperture 
62 having a conical wall open outwards. The 
conical wall forms a valve seat 63. A valve sten 
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64 fits in this seat. The chamber 60 is rigid so 
that the valve seat 63 may not move relative to 
the support 6. An elastic mechanical restoring 
force is applied to the stem 64 by means of a 
spring 65 which bears on the stem through a 
push rod 66. The spring 65 is compressed or 
strained in a succession of varying amounts by 
a cam 70 which is mounted for rotation about 
an axis fixed with reference to the Support 6. 
The cam is driven by means of a motor 72. A 
cam follower 3 transmits the motion of the 
cam to one end of the spring 65 and guides T6 
are provided to keep the cam follower, spring 
and push rod collinear. 
With the sphygmomanometer of Fig. 3 the 

blood pressure measurement is begun with the 
cam T. C. rotated to a position providing maximum 
compression to the spring 65. The cam and 
spring are so dimensioned and calibrated with 
reference to the size of the valve stem 64 that 
maximum compression of the spring 65 will just 
keep the valve stem 64 seated on the valve seat 
63 against a cuff pressure of 260 mm. To take 
a blood pressure measurement the cuff is in 
flated as usual and the recording drum is set 
with a record chart having its 260 mm. mark 
under the stylus. The motors 30 and 72 are then 
energized, initiating the recording process simul 
taneously with the pressure-reducing process. 
The can 70 is rotated so as to reduce its eleva 
tion and the consequent compression of the Spring 
65. As the can 70 rotates the elastic stress 
exerted against the stem 64 declines and the 
pressure within the chamber 60 and the cuff falls 
accordingly. Continued rotation of the cam fur 
ther reduces the pressure within the cuff until 
the pressure has been brought to a level below 
diastolic. Such a pressure corresponds to maxi 
mum distention of the spring 65 and minimum 
height of the cam surface in contact with the 
follower 73 about the axis of rotation of the cam. 
With the cam in this position the motor is de 
energized, and the record of blood pressure is 
complete. The rotational speeds of the cam 70 
and drum 26 must be properly related to the 
pressure calibration of the chart, although so 
long as the two speeds are proportional it is not 
necessary that their absolute values be kept con 
stant. Variation therein will distort the Wave 
form of the recorded sound indications, although 
it will not falsify the correspondence between 
cuff pressure and sound records along the pres 
sure calibration of the chart. Fig. 5 illustrates 
a third form of pressure-reducing mechanism 
according to the invention in which the valve 
seat is formed as part of a distensible but inelastic 
chamber, and in which the counterbalancing 
stress is applied by means of a stressed elastic 
member applied between the valve stem and the 
support for the chamber, the free end of the 
chamber following inelastically under its inter 
nal pressure the motion of an element inelastical 
ly connected to the support. 

Fig. 5 shows a third form of pressure-reducing 
mechanism which may be used with the Sphyg 
momanometers of the previous figures, whether 
or not mechanically linked to the recording 
process. In Fig. 5 a chamber 80 is connected by 
means of a tube (not shown) to an inflatable 
cuff bound around the limb of the patient. The 
chamber 80 is rigidly supported at One end on 
a base 8 which also supports a cam 99 for rota 
tion about an axis fixed with reference to the 
base. The chamber 80 includes a flexible por 
tion 82 which permits motion of a free end 83 
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with reference to the rigidly supported portion 
80. The flexible portion 82 need have no elastic 
characteristics. An aperture provided in the end 
88 provides a conical seat. 84 for a valve stem 
85 adapted to close this aperture. The chamber 
80 is maintained distended by the internal pres 
Sure to the limit permitted by the instantaneous. 
angular position of the can 90 which bears 
against a guide piece 86 mounted over the free 
end 83 of the chamber. An elastic mechanical 
stress tending to close the valve against the 
chamber pressure is provided by means of a 
Spring 8 connected between the stem 85 and 
the base 8. The spring 87 is dimensioned and 
calibrated by reference to the end area of the 
stem 85 So as to provide, over a range of strains 
linited by the maximum and minimum altitudes 
of the can 90, stresses sufficient to keep the valve 
closed over the range of cuff pressures through 
which blood pressure measurements are to be 
taken. Thus. in order to take a blood pressure 
measurement the cam 90 is rotated to present 
its minimum altitude to the guide piece 86 and 
to permit maximum distention of the chamber 
80 under the influence of cuff pressure. Infia 
tion of the cuff to the pressure at which the 
blood pressure measurement is begun, commonly 
260 mm. of mercury, will distend the chamber 80 
against the stress of the spring 87 just enough to 
bring the guide piece, 86 into contact with the 
can 90. The stress exerted by the spring 87 
under the strain imposed by this distention of 
the chamber is just enough to close the valve 
against the 260 mm. pressure applied over the 
base of the valve stem 85, any further increase 
of pressure being sufficient to open the valve. 
The recording and pressure-reducing processes 
are then initiated by energizing the means which 
drive the recorder drum and the cam 90. As 
stated in connection with Fig. 1 it is preferable 
that the two be driven by means of a single 
motor. The cam 90 is rotated in such a direc 
tion as to increase the altitude of the cam sur 
face presented to the guide piece 86. This forces 
a contraction of the chamber 80, driving the 
valve seat 84 back towards the point of suspen 
sion of the spring 87 and reducing the stress 
exerted by the spring 87 on the stem 85. 
Valve accordingly opens and permits the escape 
of air from the chamber 80 and from the con- ; 
nected arm cuff, reducing the pressure in the 
arm cuff through a known set of values accord 
ing to a known function of time. 
The embodiments described are illustrative of 

Variations, for example in the my invention. 
form of the cam, in the linkage between the cam 
and the recording equipment and in the type 
of recorder used readily suggest themselves. All 
Such variations are intended to be included with 
in the scope of the following claims. 

I claim: . 
1. An automatic recording sphygmomanometer 

for producing a graphical representation of aus 
cultatory Sounds in terms of blood pressure, 
comprising an inflatable member adapted to be 
applied in restraining relation over an artery, 
means to inflate the member, an elastic exten 
sible bellows communicating with the member 
and adapted to be distended by the pressure of 
inflation therewithin, a rigid support for sup 
porting and fixing an end of the bellows, a valve 
in the bellows having a stem adapted to release 
to the atmosphere the pressure within the bel 
lows, a rotating can arranged for rotation about 
an axis fixed in relation to the fixed end of the 
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8 
bellows, the said can being adapted to engage 
the stem to open the valve, a transducer adapted 
to be actuated by the auscultatory sounds pro 
duced in the artery, a recorder adapted to graph 
ically present said sounds on a record medium 
having a dinnension representative of time, and 
means for establishing an interdependent, rela 
tion between the cam and the recorder whereby 
the position along the time dimension of the 
record medium at Which recording instantane 
ously takes place is a single-valued function of 
the position of the can. 

2. An automatic recording Sphygmomanometer 
for producing a graphical representation of 
ausculitatory sounds in terms of blood pressure, 
comprising an inflatable member adapted to be 
applied in restraining relation. Over an artery, 
means to inflate: the member, an elastic extensible 
bellows communicating With the member and 
adapted to be distended by the pressure of in 
flation therewithin, a rigid Support for support 
ing and fixing an end of the bellows, a valve in 
the bellows having a Stem adapted to release to 
the atmosphere the pressure within the bellows, 

5 a rotating can arranged for rotation about an 
axis fixed in relation to the fixed end of the bel 
lows, the Said can being adapted to engage the 
Stem to open the valve at a plurality of pressures 
Within the bellows according to the angular posi 
tion of the cam, a transducer adapted to be actu 
ated by the auscultatory Sounds produced in the 
artery, a recorder adapted to be actuated by the 
said transducer, a record medium having a di 
mension representative of time and a recording 
element arranged in the said recorder for rela 
tive movement, and a linkage between the cam 
and the recorder Whereby the relative position of 
the recording element and record medium, as re 
gards the time dimension of the medium, is a 
single-valued function of the angular position of 
the can. 

3. An automatic recording sphygmomanometer 
for producing a graphical representation of 
auscultatory Sounds in terns of blood pressure, 
comprising an inflatable member adapted to be 
applied in restraining relation over an artery, 
means to infate the member, an elastic extens 
ible bellows communicating with the member and 
adapted to be distended by the pressure of infla 
tion thereWithin, a rigid support for supporting 
and fixing an end of the bellows, a valve in the 
bellows having a stem adapted to release to the 
atmosphere the pressure within the bellows, a 
rotating can arranged for rotation about an axis 
fixed in relation to the fixed end of the bellows, 
the Said can being adapted to engage the stem 
to Open the valve at a plurality of angular posi 
tions of the can according to the pressure exist 
ing Within the bellows, a transducer adapted to 
be actuated by the auscultatory sounds produced 
in the artery, a recorder adapted to produce upon 
a record medium having a dimension representa 
tive of time a graphical record of the auscultatory 
Sounds by the relative movement, of the record 
medium and a recording element in the recorder, 
and means for establishing an interdependent 
relation between the can and the recorder where 
by the progreSS of the record medium along its 
time dimension past the recording element is a 
single-valued function of the angular position of 
the can. 

4. A recording Sphygmomanometer COrprising 
an inflatable member adapted to be applied over 
an artery, means to inflate the member, a bellows 
Connlunicating. With Said member rigidly sup 
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ported at one end thereof and elastically distens 
ible under the pressure existing in the member, 
a valve communicating between the bellows and 
the atmosphere, a can arranged for rotation 
about an axis fixed relative to the rigidly sup 
ported end of the bellows and adapted to engage 
the Sten of the valve upon distention of the bel 
lows, a transducer adapted to pick up energy 
from the auscultatory Sounds produced in the 
artery during a course of blood pressure measure 
ments, a recorder adapted to record the ausculta 
tory sounds on a record medium having a di 
mension representative of time, and a linkage be 
tween the cam and the recorder whereby the posi 
tion of record medium with respect to its time 
dimension is a single-valued function of the 
position of the cam. 

5. In a recording sphygmomanometer includi 
ing an inflatable cuff adapted to be applied to a 
human limb, means to inflate the said cuff, a 
transducer for picking up the auscultatory 
Sounds produced in the said linb during a source 
of blood pressure measurements, and a recorder 
adapted to produce by means of a stylus moving 
relative to a record medium a record of the 
auScultatory Scunds produced in said limb during 
the course of the blood pressure measurements, 
a pressure-reducing valve comprising an elastic 
extensible bellows rigidly mounted at one end and 
Communicating With said cuff, an escape valve 
mounted in the movable end of said bellows, and 
a can bearing against the stein of said valve, 
said can being linked in its rotation to the ad 
Vancement of said record Inedium relative to the 
Stylus of said recorder. 

6. A Sphygmomanometer comprising an inflat 
able cuff adapted to be applied to a human limb, 
means to inflate Said cuff, an elastic distensible 
bellows rigidly mounted at one end and com 
inunicating With the said cuff, a valve in the mov 
able end of said bellows communicating with the 
atmosphere, a stem in said valve, a cam mounted 
for rotation about an axis fixed with reference 
to the rigidly supported end of said bellows and 
adapted to engage the stem of said valve at 
Various distentions of said bellows according to 
the angular position of said cam, a transducer 
adapted to pick. up the auscultatory sounds pro 
duced in the said limb in the course of a blood 
pressure measurement, a recorder adapted to 
produce a record of the said sounds by the mo 
tion of a stylus relative to a record medium, and 
COmn On Ileans to rotate Said Cara and to ad 
vance Said Stylus relative to said record medium, 

7. In a recording Sphygmomanometer includ 
ing an inflatable cuff adapted to be applied to a 
human limb, means to inflate the said cuff, a 
transducer adapted to pick up the auscultatory 
Sounds produced in the said limb during a course 
of blood pressure measurements and a recorder 
adapted to produce a record of the auscultatory 
SOunds by means of a stylus moving at a known 
rate relative to a record medium having an axis 
representative of time, means to reduce the pres 
Sure in the Said cuff according to a known and 
predetermined function of time, said means com 
prising an elastically distensible chamber rigidly 
Supported at One end and communicating with 
the said cuff, a valve in the free end of said cham 
ber communicating with the atmosphere, a stem 
in the valve, and a cam mounted for rotation 
about an axis fixed with reference to the rigidly 
Supported end of Said elastically distensible 
chamber and positioned to engage the said valve 
stem upon distention of the bellows at succes 
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10 
sively varying distentions of the bellows accord 
ing to the angular position of the cam. 

8. In a recording Sphygmomanometer includ 
ing an inflatable cuff adapted to be applied to a 
human limb, means to inflate the cuff, a trans 
ducer adapted to pick up the auscultatory sounds 
produced in the limb during a course of blood 
preSSure measurements and a recorder adapted 
to record Said Sounds on a record medium having 
a dimension representative of time, means to de 
flate the Said cuff according to a known and re 
producible function of time, said means compris 
ing a Support, an elastic chamber pneumatically 
Connected With the cuff and affixed at one end to 
the Support and susceptible of distention under 
the pressure of the cuff, a valve mounted in the 
free end of the chamber and adapted to be car 
ried along a specified line of motion by the dis 
tention of the chamber, a stem in the valve pro 
truding from the channber and adapted to en 
gage interfering objects interposed in the said 
line of motion, a can mounted on the support for 
rotation about a fixed axis and encroaching upon 
the said line of motion according to its angular 
position, and means to rotate the said cam ac 
cording to a known and reproducible function of 
time. 

9. A recording Sphygmomanometer comprising 
an inflatable cuff adapted to be applied to a hu 
man limb, means to inflate the cuff, an elastic dis 
tensible bellows rigidly mounted at one end and 
Communicating with the cuff, a valve in the mov 
able end of the bellows communicating with the 
atmosphere, a ball in the said valve, a cam 
102nted for rotation about an axis fixed with ref 

erence to the rigidly supported end of the bel 
lows and adapted to engage the ball of the said 
valve at various distentions of the bellows ac 
cording to the angular position of the caim, means 
to rotate the can according to a known and re 
producible function of time, a transducer adapted 
to pick up the auscultatory sounds produced in 
the limb in the course of a blood pressure meas 
urement, and a recorder adapted to produce a 
record of the auscultatory sounds by the motion 
according to a known and reproducible function 
of time of a stylus relative to a record medium. 

10. A recording Sphygmomanometer compris 
ing an inflatable member adapted to be applied in 
restraining relation to an artery, means to inflate 
the inflatable member, a transducer adapted to 
be actuated by the auscuitatory sounds pro 
duced in the artery upon inflation of the inflata 
ble member, a recorder coupled to the trans 
ducer adapted to record the auscuitatory sounds 
On a record medium having a dimension repre 
Sentative of time by motion of the record me 
dium relative to a recording stylus in the record 
er along the Said dimension, and a pressure-re 
ducing mechanism adapted to reduce the pres 
Sure in the inflatable inember according to a 
known function of time during the recording of 
the Said Sounds, said mechanism including a 
rigid Support, an elastically distensible bellows 
pneumatically connected with the inflatable 
member and rigidly Supported at one end, an ap 
erture in the free end of the bellows having a 
periphery adapted to function as a valve seat, a 
valve stem adapted to seat against the said pe 
riphery So as to close the aperture, a rotating cam 
mounted for rotation about an axis fixed in re 
lation to the Support and adapted to unseat the 
stem of the said valve at Successively changing 
distentions of the said bellows upon rotation of 
the cam, and means adapted to rotate the said 
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cam and to advance the record medium relative 
to the stylus in coupled relation, whereby the an 
gular position of the said cam is a single-valued 
function of the relative position of the stylus and 
record medium along the time dimension of the 
record medium. 

11. A recording sphygmomanometer compris 
ing an inflatable member adapted to be applied 
in restraining relation to an artery, means to in 
flate the inflatable member, a transducer adapted 
to be actuated by the auscultatory sounds pro 
duced in the artery upon inflation of the inflat 
able member, a recorder coupled to the trans 
ducer and including a recording stylus and a 
record medium having a dimension representa 
tive of time, said recorder being adapted to re 
cord the auscultatory sounds on the record medi 
um by relative motion between the stylus and 
medium along the time dimension of the latter 
according to a known function of time, and a 
pressure reducing mechanism adapted to reduce 
the pressure in the inflatable member according 
to a known function of time during the recording 
of the said Sounds, said mechanism including a 
rigid support, an elastically distensible bellows 
pneumatically connected with the inflatable 
member and rigidly fixed at one end on the Sup 
port and adapted to describe with its free end a 
line of motion under the influence of the pres 
sure within the inflatable member, a valve 
mounted in the free end of the bellows communi 
cating with the atmosphere, a rotating cam 
arranged for rotation about an axis fixed in rela 
tion to the fixed end of the bellows, the said cam 
being adapted to open the valve at a plurality 
of bellows pressures according to the angular po 
sition of the cam, and meals for rotating the 
can according to a known function of time. 

12. A recording sphygmomanometer compris 
ing an inflatable member adapted to be applied in 
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restraining relation to an artery, means to inflates 
the inflatable member, a transducer adapted to 
be actuated by the auscultatory sounds produced 
in the artery upon inflation of the inflatable 
member, a recorder coupled to the transducer. 
adapted to record the auscultatory sounds on a 
record medium having a dimension representa 
tive of time by motion of the record medium rel 
ative to a recording Stylus in the recorder accord 
ing to a known function of time along the said 
dimension, and a preSSure-reducing mechanism 
adapted to reduce the pressure in the inflatable 
member according to a known function of time 
during the recording of the said sounds, said 
mechanism including a rigid Support, an elas 
tically distensible bellows pneumatically con 
nected with the inflatable member and rigidly. 
supported at one end thereof, an aperture in the 
free end of the bellows having a periphery 
adapted to function as a valve seat, a valve stem 
adapted to Seat against the said periphery so as 
to close the aperture, a rotating can mounted 
for rotation about an axis fixed in relation to the 
Support and adapted to unseat the sten of the 
said valve at Successively changing distentions of 
the Said bellows upon rotation of the cam, and 
means to rotate the Said cam according to a 
known and reproducible function of time. 
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