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57) ABSTRACT 
A valve arrangement for accurately controlling the 
bleed rate of a sphygmomanometer. The valve includes 
a head mounted for movement between closed and 
open positions, with the open position being estab 
lished by the setting of a cam element which is con 
tacted by the head when the valve is opened. Contact 
between the head and the cam permits the air under 
pressure to escape from the sphygmomanometer either 
at a uniform rate (if the head-cam contact is main 
tained continuously) or in discrete controllable quanti 
ties (if the head is periodically brought into contact 
with the cam). The cam position is pre-settable to es 
tablish a range of release rates. The valve arrangement 
also incorporates an improved inverted conical release 
valve and seat. 

22 Claims, 9 Drawing Figures 
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1. 

CONTROL APPARATUS FOR BLOOD PRESSURE 
TESTING DEVICE 

This invention relates to pressure control mecha 
nisms and in particular, to a valve for controlling the 
release of air from a blood pressure testing device or 
sphygmomanometer. 

In recent years, medical science has made numerous 
advances both in the diagnosis and the treatment of 
many diseases. While many of these advances stem 
from the work of "pure' research, important contribu 
tions are regularly made in the area of instrumentation 
as well. In fact, without new developments in apparatus 
to accompany the research work, the advances in diag 
nosis and treatment of diseases could not readily be 
made available to the general public. 

It has also become well known that one significant 
area for research and diagnosis is a patient's blood 
pressure. Measurement of this characteristic has long 
been recognized as important in determining the possi 
ble presence of or tendency towards several diseases, 
including heart disease and strokes. With heart disease 
in particular being responsible for more deaths in the 
United States than any other single disease, it is of para 
mount importance to have reliable blood pressure test 
ing devices which promote accuracy and minimize 
error in measuring blood pressure. 
While the prior art has of course been aware of this 

need for some time, the equipment devised to meet this 
problem has not been completely satisfactory. The tra 
ditional sphygmomanometer used by doctors and 
nurses accomplishes the task of measuring blood pres 
sure, but often such measurements are not as accurate 
as they should be, or else the manipulation of the 
equipment by the attendant requires too much direct 
concentration and attention, thereby restricting other 
functions which may need to be fulfilled by the atten 
dant while the device is being used. 
An important parameter in prior art devices of this 

type is the rate at which the pressurized air in the blood 
pressure cuff (wrapped around the patient's arm) is re 
leased. Nearly all of the prior art devices provide for 
releasing air at a controlled rate, but they also depend 
on the attendant's dexterous manipulation of a variable 
release valve which usually takes the form of a screw 
knob or push button. The mode of operation of all 
sphygmomanometer valves developed to date, then, re 
quires the operator to adjust a continuously variable 
valve to establish the proper bleed rate during the 
blood pressure determination - this requires the atten 
dant to focus his attention on the release valve setting 
instead of on the subject's condition. Also, since the es 
cape rate can be varied over a wide range, poorly ad 
justed valve settings can lead to attendant strain and 
what is worse, can result in less accurate blood pressure 
determinations when the air is released too fast. In 
these prior art arrangements, since the escape rate can 
vary over an extremely wide range, it is very difficulat 
to either maintain a uniform escape rate throughout the 
measuring cycle, or to re-establish such a uniform rate 
if the deflation control is ever returned to its closed po 
sition. 
The use of such prior art "analog'-type devices is a 

distracting handicap to operators because the establish 
ment of correct and uniform deflation rates is quite dif 
ficult to achieve without the operator's paying careful 
attention while the air is being released. The rate needs 
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2 
to be high enough to obtain the two critical pressure 
readings (systolic and diastolic points) without unnec 
essary delay, yet it cannot be so high as to bypass those 
points without permitting the operator to note them 
precisely. With prior art equipment, each measuring 
cycle is a completely new run, with little or no likeli 
hood that the operator will, except by precise manipu 
lation, establish the desired and optimum bleed rate. 
Accordingly, the absence of any arrangement for ob 
taining uniform bleed rates which may suit a particular 
operator is one major problem which the prior art has 
not solved. 

In addition, the prior art does not include the capac 
ity of allowing the release of air in discrete quantities, 
i.e., in a stepped fashion without losing the bleed set 
ting. The operator has not been heretofore provided 
with the facility of stepping the pressure down gradu 
ally to thereby approach or "zero in' on the two criti 
cal pressure reading points. This same failing of the 
prior art causes it to be unable to pause during the mea 
suring cycle at any given point (e.g., after one reading 
has been taken but before the other has been reached) 
and to then resume the cycle at the same bleed rate 
when the operator chooses to do so. The prior art's ap 
proach to this problem has been to rely solely on the 
operator for control of the bleed rate, and this gener 
ally necessitates the operator's paying too much atten 
tion to the measuring cycle, and does not avoid the pos 
sibility of an overly rapid escape rate and thus inaccu 
rate pressure readings. 

It is therefore an object of this invention to obviate 
one or more of the aforesaid difficulties. 

It is another object of this invention to precisely con 
trol the rate of release of air from a blood pressure test 
ing device. 

It is a further object of this invention to provide vari 
able pre-determination of the bleed rate for a blood 
pressure testing device so that an operator can pre 
select an optimum release rate which remains un 
changed until the operator chooses to change it. 

It is also an object of this invention to allow a sphyg 
momanometer to be deflated rapidly without operator 
attention, or to stop the deflation at pre-determined 
settings and then resume the same deflation rate as the 
pressure is reduced. 
Additional objects and advantages of this invention 

will become apparent when considered in conjunction 
with one particular illustrative embodiment of the in 
vention, wherein a valve body includes a control head 
capable of assuming a plurality of variable, pre-settable 
positions to establish the bleed rate in a blood pressure 
testing device. The main section of the valve body cou 
ples the conventional inflating bulb of the sphygmoma 
nometer to the blood pressure cuff which is generally 
wrapped around the patient's arm in order to take the 
pressure readings. Between the bulb and the cuff is the 
control portion of the valve head - the normal posi 
tion of the head is such that there is no interruption of 
the air flow between the bulb and the cuff, thereby per 
mitting the cuff to be inflated in the normal manner. 
The bulb is periodically squeezed by the operator to 
cause air to fill the cuff, and the air passes through an 
axial bore in the valve body and dislodges a check valve 
at the input side of the body to cause air to be trans 
ferred into the cuff to build up the pressure therein. 
The valve control head of the invention includes 

upper and lower segments within which the valve stem 
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is received - the upper portion of the stem is threaded 
into the upper and lower segments of the head and is 
thereby locked in place, establishing a fixed position 
for the stem during operation of the valve. The bottom 
of the valve stem is shaped in the form of an inverted 
cone and is received within a correspondingly shaped 
valve seat surrounding that portion of the stem. In the 
normal position where the valve is not operated (and 
air is not being released from the cuff), the tight en 
gagement between the bottom of the valve stem and its 
seat prevents the escape of any air from the cuff and al 
lows air to pass only from the bulb to the cuff during 
the inflation process. 
The lower segment of the valve control head, in addi 

tion to providing an axial bore for the valve stem, also 
includes an internal chamber which is vented to atmo 
sphere and which houses a spring which controls the 
vertical movement of the head. Normally, one end of 
the spring lodged within this chamber bears against an 
upper wall thereof, while the other end of the spring 
bears against the upper wall of a stationary element 
threaded into the main portion of the valve body - this 
biases the control head into an upper position. In this 
position, the inverted conical portion of the valve stem 
bears against its seat and prevents the escape of air 
from the blood pressure cuff to the spring chamber in 
the lower segment of the valve head and through the 
opening therein to the atmosphere. 

In its normal closed position, the lower surface at one 
side of the valve head is positioned above a cam or stop 
element which in one embodiment is mounted in a cir 
cumferential slot in the valve body. The cam is eccen 
tric with respect to its center of rotation, and is in the 
slot in the valve body so as to be rotatable about the 
longitudinal axis of the valve body. Accordingly, the 
radial distance from the axis of the valve body to the 
outer circumference of the cam varies depending upon 
where along the cam's circumference the radial dis 
tance is measured. As the cam is rotated, the eccentric 
ity thereof varies with respect to the valve head posi 
tion - thus, the distance between the lower surface of 
the valve head and the upper surface of the cam be 
neath the valve head varies from a minimum (when the 
largest radial segment of the cam is positioned beneath 
the head) to a maximum (when the narrowest radial 
segment of the cam is beneath the head). This estab 
lishes different stroke distances for the valve head 
which comes into contact with the underlying cam 
when the head is depressed against the action of the in 
ternal spring. 

If the cam element is set with a relatively wide por 
tion of the cam beneath the head, the stroke of the 
valve head will be relatively small and this will establish 
only a correspondingly small opening between the 
valve stem and its seat. Thus, while a complete passage 
way for air will be established from the cuff through the 
valve body, past the seat and longitudinally along the 
valve stem to atmosphere through the spring chamber, 
it will be a path of relatively small area permitting only 
a relatively slow escape rate. The pressure will thereby 
be reduced quite gradually. If, on the other hand, the 
cam is adjusted so that a relatively narrow radial seg 
ment thereof is brought into position under the control 
head of the valve, the stroke distance for the head will 
be relatively large, and depression of the head will 
cause the enclosed valve stem to be separated from its 
seat by a relatively large dimension. This will establish 
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4. 
a much greater flow rate for the pressurized air in the 
cuff, which will then pass to atmosphere over the previ 
ously noted path at a much greater rate. Thus, as long 
as the head is maintained in the depressed condition, 
the pressure in the cuff will be reduced at a relatively 
more rapid rate. 

It is of great significance that the cam can be set in 
a variety of positions simply by rotating it in its mount 
ing slot in the valve body. This places different radial 
segments of the cam into position beneath the control 
head and thereby establishes a great variety of possible 
stroke distances for the valve head when it is to be de 
pressed by the operator. The setting of the cam remains 
fixed once it is rotated into a given position (until 
changed by the operator), and the stroke distance of 
the head is correspondingly fixed at such times. Ac 
cordingly, the control head can be maintained in the 
depressed condition continuously by the operator, 
thereby maintaining the uniform deflation rate for the 
cuff. At the operator's discretion, the pressure can be 
reduced in discrete quantities by alternately depressing 
and releasing the control head - this causes the head 
to move from the depressed position (in contact with 
the cam element) to the normal closed position in re 
sponse to the action of the spring. This affords the op 
erator the option of lowering the pressure in discrete 
quantities while observing the reduction caused 
thereby on the pressure gauge. In this manner, the op 
erator may establish his own preferred reading rate and 
procedure and can obtain more accurate pressure read 
ings. 

If it is desired to pause during the measuring cycle, 
the attendant merely releases the control head, which 
then returns to its normal closed position, shutting off 
air flow and halting the reduction in pressure. When 
the cycle is to be resumed, depression of the control 
head causes it to travel a distance identical to that pre 
viously travelled, coming into contact with the pre-set 
cam at the same precise position as during the previous 
portion of the measuring cycle. This re-establishes the 
same escape rate for air from the cuff, and the measur 
ing cycle can then continue at the proper rate. No at 
tention need be paid by the operator to the re 
establishment of the same bleed rate, other than the 
simple depression of the control head, which is then 
brought into contact with the pre-set cam element. 
The control head's lower segment includes a beveled 

portion on its outer surface, which portion is normally 
facing away from the underlying cam. When the head 
is being used as described above during normal bleed 
ing of the cuff to obtain the pressure readings, the bev 
eled surface of the head is not utilized. However, when 
the two critical pressure readings have been taken and 
there is no longer any need to lower the cuff pressure 
at a controlled or even a stepped-down rate, the control 
head is rotated about its vertical longitudinal axis to 
bring the beveled surface into position above the cam 
element. The operator then depresses the head, and the 
lower surface of the head clears the upper projecting 
portion of the cam because its radius is reduced at the 
point of the bevel. HOwever, as the head continues to 
be depressed, the cam makes contact with the beveled 
surface of the head and a force-fitting relationship be 
tween the head and cam is established. This retains the 
valve head in a lowermost depressed condition without 
any further action on the part of the operator. Because 
of the establishment of this position, the valve stem is 
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separated from its seat by the maximum distance, 
thereby producing the highest escape rate for air from 
the blood pressure cuff. Accordingly, the air escapes 
along the previously indicated path into the atmo 
sphere at a high rate, thereby quickly reducing the 
pressure in the system to zero without any operator at 
tention. When all the air has escaped from the cuff, in 
dicating the end of the measuring cycle, the operator 
can elevate the control head to withdraw it from the 
force-fitting contact with the cam. Under the influence 
of the internally housed spring, the head returns to its 
normal elevated position, with the valve stem engaged 
with its seat, thereby blocking the escape of air from 
the cuff, leaving the bulb-cuff air passageway ready for 
the next inflation cycle. As a final step, the valve head 
is rotated about its longitudinal axis to return the bev 
eled portion to its original position where it will not 
come into contact with the cam upon depression of the 
head. 

It is therefore a feature of an embodiment of this in 
vention that a valve head in a sphygmomanometer is 
movable between a fixed closed position and a plurality 
of variable and pre-settable open positions. 

It is a further feature of an embodiment of this inven 
tion that the open position of a sphygmomanometer 
valve head is established by the setting of a variable 
cam or stop element. 

It is another feature of an embodiment of this inven 
tion that a sphygmomanometer valve head is rotatable 
about its axis to bring a beveled surface thereof into en 
gagement with an adjustable cam to fix the position of 
the head and to provide for a constant and rapid bleed 
rate. 

It is also a feature of an embodiment of this invention 
that an inverted conical valve and a corresponding in 
verted conical valve seat control the release of air in a 
blood pressure measuring device. 
Additional objects, features and advantages of the 

present invention will become apparent when consid 
ered in conjunction with a presently preferred, but 
nonetheless illustrative, embodiment of the invention 
as explained in the following detailed description and 
as shown in the accompanying drawing, wherein: 
FIG. 1 is a perspective view of a portion of a sphyg 

momanometer including the inflation bulb and the con 
trol valve, illustrating the cam and head elements; 
FIG. 2 is a front sectional view of the valve of the in 

vention showing the head in closed and open positions, 
and taken from the perspective of line 2-2 of FIG. 1 
in the direction of the arrows; 
FIG. 3 is an end view of the valve control mechanism 

of the invention, partly in section, taken along the line 
3-3 of FIG. 1 in the direction of the arrows; 
FIG. 4 is an exploded view of the component parts of 

the valve and valve body of the invention; 
FIG. 5 is a view of the valve head in a depressed con 

dition whereby it is in a force-fitting engagement with 
the cam; 
FIG. 6 is a fragmentary view of the valve stem portion 

of the invention illustrating an alternate form of valve 
seat therefor; 
FIG. 7 is a perspective view of a portion of a sphyg 

momanometer having an alternative cam embodiment; 
FIG. 8 is a top view of a portion of the sphygmoma 

nometer embodiment of FIG. 7; and 
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FIG. 9 is a front view, partly in section of a portion 

of the valve and alternative cam embodiment of FIG. 
7. 
The drawings illustrate the invention in connection 

with a conventional sphygmomanometer, including the 
inflation bulb and hose connections to other portions 
of the device which are not illustrated - for example, 
the pressure gauge from which the pressure readings 
are taken and the case in which the mechanism is car 
ried are not illustrated herein. However, those portions 
of a typical sphygmomanometer may be referred to 
during the course of this description and they may be 
assumed to operate in the normal manner. The overall 
invention is illustrated in FIG. 1, where a valve and 
control mechanism () is shown. Included in this show 
ing are the valve control head 12, the variable position 
cam 14 and main valve body 16. The far end of valve 
body 16 includes a hose connection 18 which is cou 
pled to the blood pressure cuff, represented by block 
17, to be wrapped around the patient's arm during the 
measurement cycle. The other end of the valve body is 
coupled by means of hose 20 to inflation bulb 22 which 
is of a conventional type and is squeezed by the opera 
tor to gradually inflate the blood pressure cuff. 
Considering FIGS. 1 and 2 together, valve head 12 

includes an upper cap section 24 and a main lower sec 
tion 26. The upper section 24 and the lower section 26 
include threaded bores 24a, 26c respectively which are 
arranged to mate with external threads 28a of valve 
stem 28. Valve stem 28 terminates at its lower end in 
inverted conical portion 28b which normally resides in 
flush engagement with correspondingly shaped valve 
seat 30. This precludes the passage of air upward along 
the passageway 32 surrounding the lower portion of 
valve stem 28 and thence into chamber 34 and escap 
ing to atmosphere through channel 38. The inverted 
conical stem portion 28b and seat 30 are particularly 
advantageous because they cooperate to provide an 
airtight seal over a wider surface than did the prior art. 
The prior arr generally relied on contact between the 
stem and a relatively sharp ridge, and this often led to 
a portion of the stem being worn away, causing leakage 
problems and inaccurate readings. Another advantage 
of the present conical seat and valve stem as applied to 
a depressable valve is the provision of an opening 
which is substantially proportional to the travel of the 
valve stem - the prior art openings are not controlled 
in this manner, and provide instead a non-linear open 
ing which is much less desirable. 
Valve head 12 is maintained in its upper closed posi 

tion by the action of spring 36 which is slightly com 
pressed as illustrated in FIG. 2. In this condition, spring 
36 bears against fixed lower wall 34a of chamber 34, 
and urges head 12 upwards by contact with upper wall 
34b of chamber 34. Valve head 12 will be urged up 
wardly until limited by the engagement of valve stem 
portion 28b with seat 30. This fixes the position of valve 
head 12, which is maintained in this upwardly biased 
position in response to the action of spring 36. When 
head 12 is depressed by an operator, this disengages in 
verted conical valve stem portion 28b from corre 
sponding seat 30, moving it to position 28b', and per 
mits air to pass from block 17, hose coupling 18 and 
bore 16b upward past stem portion 28b and into cham 
ber 34. In order to maintain the depressed position of 
valve head 12, the action of spring 36 must be over 
come by the operator, who generally will keep his 
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thumb on the top of cap portion 24. This causes the 
lower surface 2a of segment 26 to come into contact 
with the upper surface of cam 14 as illustrated by the 
phantom head showing at 12' in FIG. 2. Air thereby es 
capes from the blood pressure cuff through aperture 
38" as indicated by the arrow. The operator's release of 
downward pressure on valve head 12 will return the 
head to the position in full line in FIG. 2, thereby clos 
ing off the port to atmosphere through channel 38'. 
Considering FIGS. 2 and 4 in conjunction, it is seen 

that the position of valve stem 28 in its vertical travel 
is established by the threading of upper portion 28a 
thereof into segments 24 and 26 of head 12 - cap 24. 
is threaded onto stem portion 28a and is rotated oppo 
site to segment 26 to produce integral head 12. When 
valve head 2 is depressed thereafter, stem portion 28b 
is disengaged from valve seat 30 (FIG. 2) and clears 
downward through washer 42, reaching a lower posi 
tion within receptacle 44a of fixed valve-receiving cup 
44. The path for escaping air is thus established within 
cylindrical bore 32 of element 40 which is screwed into 
valve body 16 by means of threads 40a. Valve 
receiving cup 44 acts as a rearward stop for check valve 
46 when air is being directed from bulb 22 to the left 
through bore 16a. This dislodges check valve 46 from 
the position illustrated in FIG. 2, and moves it to the 
left until it contacts the right upper projecting surface 
of valve-receiving member 44. Air is then passed into 
bores 16c and 16b and via hose coupling 18 into the 
blood pressure cuff. 

A TYPECAL OPERATING CYCLE OF THE 
INVENTION 

1. Inflation of the Cuff 
With the valve in the position illustrated in FIG. 1 

and with head 12 in the position shown at full line in 
FIG. 2, the inflation cycle takes place. (The operator 
will have already set cam 14 at the proper position to 
establish the desired depression distance for valve head 
12 during the deflation cycle, but this will be referred 
to below.) In order to establish a sufficiently high pres 
sure in the blood pressure cuff in accordance with con 
ventional blood pressure reading techniques, it is nec 
essary for the operator to repeatedly squeeze bulb 22 
to elevate the pressure in the cuff to a point which is 
well above the highest pressure reading expected from 
that particular patient. Then, in accordance with stan 
dard practices, the pressure will be lowered as will be 
described below to arrive at the two critical blood pres 
sure reading points. 

In order to elevate the pressure in the blood pressure 
cuff, bulb 22 is repeatedly squeezed and released, forc 
ing air along the path indicated by the solid line arrows 
pointing to the left in FIG. 2, that is, through hose 20, 
past filtering screen 50 and into bore 16a of valve body 
16, and then drawing air into bulb 22 through conven 
tional one-way inlet 22a. Check valve 46 is movably fit 
ted within enlarged bore 16c of valve body 16, but this 
snug fit is overcome by the introduction of air under 
pressure from bulb. 22. Accordingly, check valve 46 is 
dislodged to the left, such that its forward conical end 
46a is disengaged from corresponding circumferential 
valve seat 48. The air under pressure from bulb 22 is 
thereby permitted to pass to the left in FIG. 2 through 
the small space between check valve 46 and bore 16c. 
Check valve 46 is dislodged to the left in FIG. 2 to the 
point where it comes into contact with valve-receiving 
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8 
cup 44, and it is maintained in this position as long as 
air is being supplied to inflate the cuff by virture of the 
squeezing of bulb. 22. 

After the air under pressure from bulb 22 has dis 
lodged check valve 46 as previously described, the air 
passes into bore 16b (which is essentially an extension 
of bore 16c), and passes out of valve body 16 into hose 
coupling 18. From hose 18, the air is connected to the 
blood pressure cuff, represented by block 17, which is 
accordingly inflated to an appropriate high level by re 
peated squeezings of bulb. 22. When the correct level 
of pressure is reached, the operator ceases the squeez 
ing of bulb. 22. During the entire inflation process, air 
caan only pass to the left from hose 20, through bores 
16a and 16c and into bore 16b leading to hose 18. 
There is no other escape path for the air, and particu 
larly none is available through valve head 12, since 
valve stem portion 28b is flush-fitted with its valve seat 
30, thereby precluding the upward passage of air to 
chamber 34 and thence to escape channel 38. 
2. Deflation Cycle 

. Usually at sometime prior to the actual commence 
ment of deflation of the blood pressure cuff in order to 
take the blood pressure readings, the attendant has set 
the predetermined desired deflation rate by manipulat 
ing eccentric cam 14. As shown in FIG. 4, cam 14 is 
mounted in slot 16d of valve body 16 with gap 14a 
facilitating such mounting. The cam is rotatable about 
the central core of valve body 16, around which is fit 
ted aperture 14b of cam 14. The deflation rate can be 
set in accordance with the attendant's own specifica 
tions, and can range from a maximum bleed rate corre 
sponding to the maximum depression of valve head 12, 
to a minimum bleed rate based upon the minimum de 
pression of valve head 12. The depression of valve head 
12 is controlled by the attendant's manually depressing 
valve head 12 against the action of spring 36, and this 
will generally be accomplished with the thumb of the 
attendant as bulb 22 is held in the palm of the atten 
dant's hand. 
The stroke of valve head 12 is dependent upon the 

distance identified in FIG. 2 as L, and represents the 
distance between the lower right-hand surface 12a of 
valve head 12 and the upper surface of the circumfer 
ence of cam 14. When these surfaces come into contact 
by depression of valve head 12 as illustrated in the 
phantom position of the valve head at 12' in FIG. 2, the 
extent of the depression of valve head 12 is established 
and the lower portion 28b of valve stem 28 is unseated 
from its corresponding seat 30 by the distance L, and 
moves to position 28b' to permit the passage of pressur 
ized air from the cuff to escape to atmosphere through 
channel 38'. Referring to FIG. 4, the maximum radial 
thickness of cam 14 is identified as X, while the mini 
mum radial distance is identified as Y. These two loca 
tions on cam 14 establish the minimum and maximum 
stroke distances of valve head 12 respectively when 
cam 14 is rotated so that dimensions X and Y are at the 
uppermost position of cam 14, i.e., directly beneath 
surface 12a of valve head 12. For example, in the end 
view illustrated in FIG. 3, dimension Y of cam 14 is po 
sitioned beneath surface 12a of valve head 12, thereby 
establishing the maximum stroke distance for valve 
head 12 and the maximum bleed rate for the pressur 
ized air from the cuff. 
A wide range of settings to establish different bleed 

rates is available with this invention, based upon rotat 
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ing cam 14 to various positions between dimensions X 
and Y. Each one of these different cam settings repre 
sents a different distance L through which valve head 
12 will travel downwardly before making contact be 
tween its lower surface 12a and the upper tangential 
surface of cam 4 as shown in FIG. 2. The availability 
of these different settings is a great advantage, since the 
attendant will be able to cause air to be released from 
the blood pressure cuff at a rate which permits that par 
ticular attendant to properly and satisfactorily take the 
necessary readings. Thus, one attendant may find it de 
sirable to release the pressurized air at a relatively rapid 
rate, and therefore he will set cam 14 with its dimen 
sion Y beneath surface 12a of valve head 12, on the 
other hand, an attendant may not be as practiced in 
taking these readings and may wish to release the air 
more slowly so as to insure that the two critical pres 
sure points are not missed as the pressure is lowered - 
such an attendant will undoubtedly select a setting of 
cam 14 closer to dimension X. In any event, the atten 
dant can pre-select his chosen release rate at a conve 
nient time. Thereafter, regardless of which cam setting 
is selected, the controlled release of air is established 
by the operator's depressing valve head 12 against the 
action of spring 36 and maintaining the contact be 
tween valve head surface 12a and the upper tangential 
surface of cam 14. As long as this contact is main 
tained, air from the blood pressure cuff will continue to 
be released as will be described below; the operator can 
also interrupt the release of air by permitting valve 
head 12 to return to its normal position as illustrated in 
FIGS. 1-3, thus preventing air from being released 
from the blood pressure cuff. Then, when the valve 
head 12 is again depressed and contact is made be 
tween its surface 12a and the upper surface of cam 14, 
the identical rate of release of air will again be estab 
lished - this capability of reestablishing the precise re 
lease rate following an interruption in the bleeding of 
air through the valve is a significant advantage of this 
invention and has not been present in the prior art. 
When cam 4 has been set in accordance with a par 

ticular operator's preference for establishing a desired 
release rate, the actual release of air from the blood 
pressure cuff is achieved by depressing valve head 12 
from the full line position illustrated in FIG. 2 to the 
phantom line position at 12'. Valve head 12 travels 
through the stroke distance L and its lower surface 2a 
makes contact with the upper tangential surface of cam 
14 which is beneath surface 12a. Since valve stem 28 
is integral with valve head 12 due to the threading of 
male segment 28a into female threaded segments 24a 
and 26c, the depression of valve head 12 also causes 
valve stem 28 to be lowered. Inverted conical segment 
28b of valve stem 28 is thereby separated from valve 
seat 30; the engagement of segment 28b and seat 30 
had previously prevented air from escaping towards 
chamber 34. When a passageway is established around 
valve stem portion 28b by the depression of valve head 
12, air within the pressurized cuff is allowed to escape 
through that passageway (between stem portion 28b 
and seat 30) and up through the narrow cylindrical 
space identified as 32 in FIG. 2 and thence into cham 
ber 34. The air then passes to atmosphere through es 
cape channel 38'. It is noted that the air follows the 
path indicated by the dashed arrow lines pointing to the 
right within hose 18 and bore 16b and to atmosphere 
through channel 38' in FIG. 2. The air cannot travel to 
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the right and into bore 16a because of the engagement 
of check valve 46 - specifically, because of the air 
under pressure escaping from the cuff, check valve 46 
is forced into engaging position such that its conical 
nose 46a is engaged within corresponding circular seat 
48, thus blocking the passage of air from cylindrical 
bore 6c into bore 16a. 
While valve 12 is depressed such that its lower sur 

face 12a is making contact with the upper surface of 
cam 14 as shown in the phantom position at 12" in FIG. 
2, the path by which air can escape around valve seg 
ment 28b and through bore 32 into chamber 34 and 
then to atmosphere through channel 38', is available. 
If the operator wishes a constant escape rate for the air 
from the blood pressure cuff, this is the position that 
will be maintained throughout the measuring cycle. By 
maintaining the contact between surface 12a and cam 
14, continuous bleeding of air from the blood pressure 
cuff at a uniform rate is achieved. However, it is possi 
ble that under certain circumstances, an operator may 
wish to either interrupt the escape of air from the cuff, 
or only to reduce the pressure in the cuff in discrete, 
stepped quantities. The present invention, in marked 
contrast to the prior art, is also capable of achieving 
this type of operation. For example, it may be desirable 
to interrupt the release of air from the blood pressure 
cuff as the upper or systolic pressure reading is ap 
proached while the pressure is being reduced. Thus, the 
operator may be aware of the approximate systolic 
point for a particular patient, and may wish to initially 
release air continuously at the predetermined rate es 
tablished by the setting of cam 14 with respect to valve 
head surface 12a. Then, as the systolic point is ap 
proached, the operator would interrupt the release of 
air from the blood pressure cuff in order to "zero in' 
on the systolic reading point. This could be done by al 
ternately depressing and releasing valve head 12, 
thereby causing it to move between the full line and 
phantom positions at 12 and 12" respectively in FIG. 2. 
This relatively rapid and periodic depression of valve 
head 2 will cause the pressure in the cuff to be re 
duced by a discrete quantity for each such depression. 
The operator will nevertheless be readily able to follow 
the pressure reduction on the conventional pressure 
gauge, and the systolic reading will be immediately ap 
parent as the pressure is stepped down in this fashion. 
Another possible reason for permitting valve head 12 

to return to its full position in FIG. 2 during the pres 
sure reading process is that after the systolic pressure 
reading is taken, the attendant may wish to pause 
briefly before resuming the readings to carefully record 
the systolic point. It is also possible that the attendant 
is monitoring a number of other bodily functions or is 
testing certain parameters of the patient whose pres 
sure is being read, and it is occasionally necessary to 
temporarily interrupt the pressure reading to supervise 
these other activities. With the prior art, the interrup 
tion of pressure readings often resulted in wasting an 
entire measuring cycle, requiring the operator to again 
inflate the bulb and commence pressure reduction. 
However, with the present invention, once the systolic 
pressure reading point has been observed and possibly 
recorded, the pressure reading cycle can be interrupted 
as indicated above by releasing valve head 12, and then 
can be resumed so as to again observe the pressure 
gauge to obtain the diastolic pressure point. Observa 
tion of the diastolic pressure point can also be obtained 
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by the operator's continuous release of pressure from 
the cuff with valve head 2 in continuous contact with 
cam 14; or, the diastolic point can also be observed by 
the 'zeroing in' approach whereby valve head 12 is al 
ternately depressed and released, thus causing valve 
stem segment 28b to be alternately engaged and disen 
gaged with respect to its seat 30. Air is thereby again 
released in periodic stepped fashion and the diastolic 
pressure reading can be observed by the operator. Of 
course, at any point, the operator can again resume the 
continuous release of air from the cuff by depressing 
valve head 12 into contact with cam 14 and maintain 
ing the contact for as long as desired. 
3. The Rapid Deflation Mode 
Subsequent to observation of the two critical blood 

pressure reading points, whether obtained on the basis 
of a continuous release of air or a stepped-down reduc 
tion, as described above, it is desirable for the operator 
to be capable of quickly releasing all of the remaining 
air under pressure in the blood pressure cuff in an unat 
tended manner. As will be recalled from a consider 
ation of FIGS. 2 and 4, the maximum rate at which air 
can be released from the blood pressure cuff will occur 
when the dimension L is at its greatest, and this in turn 
exists when cam 4 is set with its Y dimension (FIG. 4) 
at the uppermost position beneath valve head surface 
12a, for example as is illustrated in the end view of FIG. 
3. However, even this 'maximum' bleed rate for the 
release of air from the blood pressure cuff (via hose 18, 
bore 16b and ultimately out to atmosphere through es 
cape channel 38 as has been previously described) rep 
resents only a gradual reduction in pressure; if the op 
erator were limited to this rate of pressure reduction 
after having taken the two critical readings, it would 
still be a relatively long interval (perhaps 10 to 15 sec 
onds) before the cuff would be completely deflated. 
The present invention obviates this problem by provid 
ing a specific and convenient structural arrangement 
within the context of valve head 12 to provide rapid de 
flation of the blood pressure cuff. This arrangement re 
lates principally to the left side of valve head 12 as illus 
trated in FIG. 2, namely beveled surface 26a. As illus 
trated in the exploded view of FIG. 4, it is seen that 
beveled surface 26a represents a generally parabolic 
shaped area (formed by a plane obliquely intersecting 
the outer surface of valve head segment 26) - how 
ever, this particular shape or arrangement for beveled 
surface 26a is merely illustrative, and various other 
shapes, sizes, angles and arrangements can also be uti 
lized. 

In actual use, surface 26a comes into play after the 
second or diastolic pressure reading is taken by the op 
erator. With rapid deflation of the blood pressure cuff 
being desired at this point, the operator, illustratively 
utilizing the thumb and forefinger of the hand in which 
the bulb 22 had been held, rotates valve head 12 about 
its central vertical axis defined by valve stem 28. This 
rotation is suggested by the curved arrow in FIG. 5. The 
rotation continues until surface 26a is directly above 
cam 14, and this is essentially 180° from the position of 
valve head 12 illustrated in FIGS. 1-3. As noted in FIG. 
5, this brings normal contacting surface 12a of valve 12 
to the left, so that it will not engage the upper tangen 
tial surface of cam 14 when valve head 12 is depressed. 
Following the 180° rotation of valve head 12, the oper 
ator then depresses valve head i2 to its maximum low 
est point - this point is defined by the contact point 
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between beveled surface 26a and can 14, and is identi 
fied in FIG. 5 as 26b. In depressing valve head 12, it is 
noted that spring 36 becomes quite compressed within 
chamber 34, but this spring action is overcome by the 
wedging contact between surface 26a and cam 14 at 
region 26b. When this wedging or force-fitting relation 
ship has been established, valve head 12 will remain in 
its lowermost depressed condition without any further 
action by the operator, and with no need for the opera 
tor to maintain any downward pressure on valve head 
12. 
This lowermost depressed position of valve head 12 

represents the maximum excursion for valve head 12 
and is lower than the previously described "lowest' 
point of valve head 12 when its surface 12a came in 
contact with cam 14 (FIG. 2). With this maximum 
downward point for valve head 12, the maximum es 
cape rate of air from within blood pressure cuff is also 
established. The path which the escaping pressurized 
air follows is essentially the same as that usually fol 
lowed, since the 180° rotation of valve head 12 merely 
reorients escape channel 38, but does not change the 
path followed by the escaping air. Thus, considering 
FIGS. 2 and 5 together, the air travels from the cuff 
through hose 18 and into bore 16b, and then, with the 
conical passageway established by seat 30 being totally 
free since valve stem portion 28b is received within re 
gion 44a of cuff 44, the air in relatively larger quantities 
is free to pass upward through annular region 32 as it 
passes valve stem 28 and moves into chamber 34 and 
out to atmosphere through escape channel 38, which in 
this case is facing to the left as indicated in FIG. 5. Be 
cause of the relatively great downward movement of 
valve head 12 until surface 26a contacts cam 14, the 
opening or spacing between valve stem 28b and seat 30 
is considerably larger than that which existed when 
valve head surface 12a contacted cam 14 (even when 
dimension Y of cam 14 was in position). Accordingly, 
the air from the blood pressure cuff escapes to atmo 
sphere through channel 38 almost immediately upon 
establishment of the wedging contact between surface 
26a and cam 14, and the operator need not hold the 
valve head down during this rapid deflation process. 
When the deflation has been completed, as deter 

mined by the operator, and at his convenience, valve 
head 12 can be elevated from the position illustrated in 
FIG. 5 to release the wedging contact between surface 
26a and cam 14. Once this release has been effected, 
spring 36 causes valve head 12 to return to its normal 
uppermost position. The operator then only need ro 
tate the head 12 back 180 to the position illustrated in 
FIGS. 1-3 to prepare the invention for the next measur 
ing cycle. This rapid deflation arrangement is readily 
accomplished without any significant amount of atten 
tion being paid to it by the operator, and permits a 
much more rapid release of air from the blood pressure 
cuff than would normally be possible using the basic 
apparatus of the invention. 

In FIG. 6, a fragmentary showing of a portion of the 
invention is given, with an alternate embodiment of the 
valve stem and seat arrangement. Specifically, it is 
noted that while valve stem segment 28b is the same 
conical shape as previously described, valve seat 30' is 
recessed upwards into threaded block 40. When valve 
stem 28 is in the normal closed position as shown in 
FIG. 6, the blockage of air from the blood pressure cuff 
is the same with the embodiment of FIG. 6. However, 
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when valve head 2 is depressed causing valve stem 28 
to move downward within block 40, stem portion 28b 
also moves downward into the substantially cylindrical 
space defined by seat 30'. As valve stem portion 28b 
moves further downward (e.g., through washer 42), a 
wider opening for air to pass upward into annular re 
gion 32 is established. This wider area, permitting 
higher escape rates for air from the blood pressure cuff, 
is based on the existence of a longer stroke distance for 
valve stem 28. This valve stem and seat configuration 
could prove a desirable alternative for ease of manufac 
ture. As can be appreciated from consideration of 
FIGS. 2, 4 and 6, for example, the alternate embodi 
ment of valve seat 30' can be utilized merely by un 
screwing block 40 from valve body 16, and replacing 
valve head 2 and its internal parts with a comparable 
valve head and block 40 having therein the valve seat 
construction illustrated at 30' in FIG. 6. 

In the foregoing description, cam 14 has been illus 
trated as a disc rotating in a circumferential slot around 
the valve body. It should be understood that the present 
invention also encompasses other specific embodi 
ments for the cam, such that variable but pre-set stroke 
distances L can be established for valve head R2. For 
example, the cam may take the form of a vertically 
mounted truncated cylinder, i.e., a cylinder whose lon 
gitudinal axis is parallel to stem 28 and which has an el 
liptical upper surface formed by a plane cutting 
through the cylindrical cam at an oblique angle. Such 
a truncated cylindrical cam would be located substan 
tially in the position occupied by disc 14, and would 
variably interrupt or stop the downward movement of 
valve head 12 by contact between the lower near edge 
of segment 26 of head 12 and the oblique elliptical sur 
face of the cam. By rotating the cylindrical can about 
its vertical axis, a range of stroke distances L could also 
be established to define different escape rates from the 
blood pressure testing device. 
This cylindrical cam embodiment is illustrated in 

FIGS. 7-9. Referring initially to FIG. 7, in which com 
parable parts bear the same reference numerals as in 
FIGS. 1-6, cylindrical cam 13 is shown as being 
mounted on valve body 16. Cam 13 is rotatable about 
a vertical axis which is parallel to the axis of rotation 
of head 12. As can be appreciated from a general con 
sideration of FIG. 7, the upper angled surface of trun 
cated cylindrical cam 13 can be disposed at varying ori 
entations beneath head 12, thereby establishing differ 
ent downward travel distances for the head. If the high 
est point of cylinder 13 is rotated to a position under 
head 12, the head will travel downward for a relatively 
short distance and will thereby establish a relatively 
slow release rate for the pressurized fluid; on the other 
hand, if the shortest vertical segment of cylinder 13 is 
disposed beneath head 12, a larger downward travel 
distance for the head will be established, thereby caus 
ing a comparably greater fluid release rate. The view of 
FIG. 8 illustrates the overhanging relationship between 
head 12 and cylinder 13. 
Cylinder 13 is mounted on valve body 16 by means 

of bolt 13b, which, as seen in FIG. 9, is arranged not to 
project beyond the truncated surface 3a of the cylin 
der. The bolt 13b can be tightened into a female 
threaded receptacle in valve body 16 which is designed 
to accommodate the threads on bolt shaft 13c. To per 
mit cylinder 13 to rotate about bolt 13b, a spring 
washer 3d is included between the bolt head and the 
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14 
bottom of the bolt head receptacle as shown in FIG. 9. 
By rotating cylindrical cam 13 about its vertical axis, 

different portions of surface i3a are brought beneath 
head contacting surface 2a, as shown in FIG. 9. This 
establishes an operating range of travel distances for 
head 12, a typical one of such distances being desig 
nated as L in FIG. 9. 
As described above, the invention is thus seen to rep 

resent a specific but substantial improvement in the 
taking of blood pressure readings, one of the principal 
advantages thereof being the freeing of the operator 
from the necessity of paying any significant attention to 
establishment of the optimum bleed rate or its re 
establishment should the measuring cycle be inter 
rupted, either accidentally or intentionally by the oper 
ator. The invention provides for establishing a reason 
able range of escape rates which can be set by the oper 
ator in accordance with his own convenience, possibly 
based in part upon a particular patient's blood pressure 
record. Different operators can utilize precisely the 
same apparatus and can pre-set the escape rate to their 
own specifications. The pressure reduction represented 
by the depression of valve head 12 can be obtained on 
a continuous basis by causing valve head 12 to remain 
in continuous contact with underlying cam 14, or the 
reduction can be effected in discrete downward steps 
based upon the alternate depression and release of 
valve head 12 as has been described. Finally, when the 
two critical blood pressure reading points have been 
observed and recorded by the operator, a simple 180° 
rotation of valve head 12, followed by its depression 
into a wedging contact with cam 14, causes a maximum 
quick deflation rate to be established and releases all 
remaining air from the blood pressure cuff almost im 
mediately. 

It is to be understood that the above-described em 
bodiments are merely illustrative of the application of 
the principles of this invention. Numerous variations 
may be devised by those skilled in the art without de 
parting from the spirit or scope of the invention. 
What is claimed is: 
1. Apparatus for controlling the release of fluid under 

pressure from a blood pressure measuring device com 
prising inflatable means, source means providing said 
inflatable means with said fluid under pressure, a valve 
body having an internal chamber, means connecting 
said chamber and said inflatable means for fluid flow 
therebetween, valve means movable between a closed 
position and a plurality of open positions with respect 
to said valve body, each of said open positions permit 
ting the escape of said fluid from said internal chamber, 
said valve means including a valve head, a valve seat 
communicating with said internal chamber and a valve 
element coupled to said valve head, said valve element 
and valve seat forming flow channels of different flow 
capacities corresponding to each of said open posi 
tions, and pre-settable variable control means for limit 
ing the movement of said valve means to said open po 
sitions for providing substantially the same rate of es 
cape of said fluid through respective ones of said flow 
channels for a given pressure. 

2. Apparatus in accordance with claim 1 wherein said 
connecting means includes a passageway to permit said 
fluid to flow from said source means to said inflatable . 
means and a check valve lodged in said passageway to 
permit the flow of said fluid out of said source means 
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and to preclude said flow from said bore into said 
SOCe reaS. . . . . . . . . 

3. Apparatus in accordance with claim 2 wherein said 
valve means includes a valve stem connecting said 
valve head and said valve element and positioning 
means for normally maintaining said head in said 
closed position, a valve block mounted in said body 
having a central bore to receive said stem, wherein said 
valve seat is adapted to be engaged by said valve ele 
ment to establish said closed position, whereby said 
fluid is precluded from passing from said passageway of 
said body to said central bore of said block. 

4. Apparatus in accordance with claim 3 wherein said 
positioning means includes a spring having one end 
thereof in contact with a surface of said block, and 
wherein said head includes a chamber for housing said 
spring and having a wall in contact with the opposite 
end of said spring. 

5. Apparatus in accordance with claim 4 wherein said 
spring includes means for causing said valve element to 
be engaged with said seat to define said closed position, 
and wherein said head includes means for compressing 
said spring and separating said valve element from said 
seat in response to the movement of said head toward 
said body to define said open positions and to provide 
an escape path for said fluid from said inflatable means 
through said passageway and said central bore and into 
said chamber. 

6. Apparatus in accordance with claim 4 wherein said 
stem includes a threaded end, said head includes upper 
and lower segments and an escape channel to atmo 
sphere, said upper and lower segments including a 
threaded bore adapted to mate with said threaded end 
of said stem, and said lower segment including said 
chamber and said escape channel, said upper and lower 
segments being joined integrally when said upper seg 
ment is coupled to said stem. 

7. Apparatus in accordance with claim 1 wherein said 
valve seat and said valve element are substantially coni 
cal in shape, and wherein said body includes means for 
receiving said conical valve element when said valve 
means is moved to said open positions. 

8. Apparatus in accordance with claim 1 wherein said 
control means includes variable position means for al 
lowing said head to assume each of said open positions 
with respect to said body, each of said open positions 
defining a different predetermined escape rate for said 
fluid. . 

9. Apparatus in accordance with claim 1 including 
self-closing means associated with said valve means for 
returning said valve means to said closed position. 

10. Apparatus in accordance with claim 1 wherein 
said open positions are established by the relative sepa 
ration between said seat and said valve element when 
said head is brought into contact with said control 
63S. 

11. Apparatus in accordance with claim 10 wherein 
said control means includes a cam rotatably mounted 
around said body and beneath a portion of said head, 
such that depression of said head brings it into contact 
with an edge surface of said cam. 

12. Apparatus in accordance with claim 10 wherein 
said control means includes a truncated cylinder 
mounted on said body with its axis substantially parallel 
to the axis of said head, said cylinder including a con 
trol surface adapted to be engaged by a portion of said 
head to define a range of travel distances for said head. 
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13. Apparatus in accordance with claim 11 wherein 

said body includes a circumferential slot in a plane sub 
stantially transverse to the longitudinal axis of said 
body, and said cam comprises an eccentric disc fitted 
into said slot. 

14. Apparatus in accordance with claim 11 wherein 
said cam is eccentric with respect to the longitudinal 
axis of said body, whereby rotation of said cam about 
said axis establishes a range of predetermined stroke 
distances for said portion of said head to travel before 
coming into contact with said edge surface of said cam. 

15. Apparatus in accordance with claim 11 wherein 
said cam comprises an apertured disc formed with non 
uniform radial distances between its center of rotation 
and its outer periphery, and wherein the one of said 
open positions providing the maximum predetermined 
escape rate is established when the minimum one of 
said radial distances of said disc is positioned beneath 
said portion of said head and the one of said open posi 
tions providing the minimum predetermined escape 
rate is established when the maximum one of said radial 
distances of said disc is positioned beneath said portion 
of said head. 

16. Apparatus in accordance with claim 15 including 
slot means for facilitating the rotation of said disc 
around said body to define a discrete predetermined 
escape rate for each of said radial distances which is 
positioned beneath said portion of said head. 

17. Apparatus in accordance with claim 1 wherein 
said head includes means adapted to cooperate with 
said control means for establishing a rapid release rate 
for said fluid which is maintained without operator in 
tervention after establishment and which exceeds any 
of the rates of escape of said fluid through said flow 
channels established by said pre-settable control 
leaS. 

18. Apparatus in accordance with claim 17 wherein 
said cooperating means includes a discrete region on a 
portion of said head adapted to become releasably en 
gaged with said control means. 

19. Apparatus in accordance with claim 17 wherein 
said head is a cylinder, said control means includes stop 
means for defining at least one stop position for said 
cylinder in moving towards said body, and said cooper 
ating means includes a surface region on said cylinder 
adapted to become releasably engaged with said stop 
means for establishing said rapid release rate. 
20. Apparatus in accordance with claim 19 wherein 

said cylinder further includes a housing having a spring 
biasing said cylinder towards said closed position and 
a valve stem rigid with said cylinder and connected to 
said valve element, said escape rates and said rapid re 
lease rate being defined by the relative separation of 
said valve element and said seat, wherein said stop 
means includes a cam mounted for rotation about said 
body, and wherein said surface region is a beveled por 
tion intersecting at least the bottom surface of said cyl 
inder, said beveled portion establishing a wedging fit 
with said cam to overcome the bias of said spring to es 
tablish said rapid release rate. 
21. Apparatus in accordance with claim 1 wherein 

said valve means includes a valve stem connecting said 
head and said valve element, said valve seat normally 
receiving said valve element to establish said closed po 
sition, and wherein said flow channels are defined by 
the separation of said valve element and said seat, said 
valve element being in the shape of an inverted cone, 
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and said seat including a chamber having a beveled re 
gion adapted to engage at least a portion of the outer 
surface of said inverted cone to define said closed posi 
tion. 

22. Apparatus for controlling the reduction of fluid 
pressure in a blood pressure measuring device compris 
ing a body having a passageway transmitting said fluid 
to a control location, a valve at said control location 
comprising a valve stem having an inverted conical end 
and corresponding valve seat of substantially similar 
inverted conical shape, a clearance channel connected 
to said valve seat for receiving said valve stem, and 
movable means including said valve stem for blocking 
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said fluid from flowing into said channel when said in 
verted conical end is in contact with said seat and for 
allowing said fluid to flow into said channel when said 
inverted conical end is separated from said seat, 
wherein said movable means includes a valve head con 
nected to said stem and a spring for controlling the 
movement of said stem between said blocking and said 
flow positions, and including control means for estab 
lishing a plurality of predetermined repeatable flow po 
sitions when said end and said seat are separated, the 
extent of said flow of said fluid being proportional to 
the travel of said stem from said blocking position. 
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