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SPHYGMOMANOMETER ALARM RESET TECHNIQUE 

BACKGROUND OF THE INVENTION 

The present invention relates to an alarm system in a sphyg 
momanometer for monitoring maximum and/or minimum ac 
ceptable blood pressure values, and, more particularly an 
alarm reset for an automatic sphygmomanometer operation. 
Automatic apparatus generally used for measuring blood 

pressure is known to play an important role in hospital, 
operating rooms, hospital intensive care wards, clinics and 
other medical facilities. Many of these devices are capable of 
providing for continuous patient monitoring to economize on 
vital nursing or attendant time by automatically monitoring a 
patient’s arterial pressure at regular intervals. This is generally 
accomplished by simple manipulation of a selector switch 
located on the front panel of the device enabling the operator 
to select a desired time span (e.g., 1,2,10, etc., minute inter‘ 
vals). A visual and/or audible alarm is activated in instances 
where critical blood pressure pulses are detected at cuff pres 
sure values which fall outside the acceptable blood pressure 
range de?ned by the preselected maximum and minimum 
values. During patient monitoring with such a multicycle 
device, it has been found expedient that an attending physi 
cian or nurse should be able to reset an activated alarm at any 
time without hampering the overall operation of the device. 
For example, an alarm reset operation should be feasible even 
while an alarm condition persists. Also, if the reset button is 
depressed prior to the occurrence of an alarm condition (i.e., 
during cuff in?ation), the alarm should still be capable of 
being activated during the remainder of the interval or cycle, 
should an alarm condition then exist. 
The purpose of the present invention is the provision of 

such an alarm reset arrangement for a preselected range of ac 
ceptable blood pressure values (having limits preset by the 
operator) in a sphygmomanometer capable of automatically 
monitoring a patient‘s blood pressure at regular intervals. The 
above is accomplished by the utilization of alarm reset elec 
tronic logic allowing for alarm reset in a case, for example, 
where an alarm has been activated in response to an alarm 
condition during a preceding measurement interval, so that if 
the reset alarm button is depressed (following a measurement 
interval start pulse) prior to an alarm condition during an in 
terval, a subsequent alarm in the same cycle will not be 
aborted, if detected. Thus the normal alarm operation is not 
inhibited. An additional object of the present invention per 
mits quelling the alarm in a measurement interval while the 
alarm condition persists, should the reset button be depressed. 

DESCRIPTION OF A PREFERRED EMBODIMENT 

Other objects, advantages, and capabilities of the present 
invention will become apparent from the following descrip 
tion, taken in conjunction with the accompanying drawings il 
lustrating a preferred embodiment of the invention. 

In the drawings: 
FlG. 1 is a schematic block diagram of the apparatus used in 

accordance with the invention; 
FIG. 2 depicts a preferred embodiment of the invention by 

way of a detailed electrical logic diagram of the alarm logic 29 
shown in FlG. 1; 

FIG. 3 is a representative record of information which might 
be provided by the system. 

Referring to FIG. 1, there is shown a blood pressure moni 
toring instrument 11, having on its front face a pair of 
manometer tubes 12 each having graduated pressure readings 
where the height of the mercury in the tube indicates the pres 
sure level around the body limb 13 exerted by the cuff 14 
which overlies the transducer assembly 15. Cuff 14 is supplied 
with air from an air pump (not shown) via conduit 16. Also on 
the instrument panel are: Power On, Start, and Alarm Reset 
buttons, and a multipositon Timing Switch for selecting con 
venient intervals for taking blood pressure measurements or 
readings. Selection of any of these periods causes the Start 
button which generates a start pulse to be automatically reset 
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at the end of the speci?ed interval, whereby an interval is mea 
sured between the time of two successive start pulses activa— 
tions. l-ligh- and low-systolic alarm light indicators 17 and 13 
respectively, also shown, are adapted to be illuminated when 
the patient‘s detected systolic blood pressure is found to be 
above or below a given predetermined range of blood pressure 
values. Located alongside manometers 12 is a settable limit 
range indicator 19 for displaying, in direct relation to the 
manometers?he preselected acceptable range of blood pres 
sure values which, if exceeded in detecting the patient’s blood 
pressure, would cause an alarm condition to exist. The range 
of blood pressure values set is achieved.‘ by manipulation of the 
movable alarm settings 21, 22. 
The depicted high- and low-alarm settings 21 and 22 might 

be connected to a potentiometer for providing electric signal 
alarm levels as shown in the common assigned copending U.S. 
Pat. application No. 737,940 ?led June 18, 1968 for Monitor 
ing Display by Ulrich A. Frank et al. now U. S. Patent No. 
3,545,431. Electrical output signals corresponding to the 
high- and low-preset levels 21 and 22, are coupled to high- and 
low-alarm comparators 25 and 26 respectively, via lead wires 
23 and 24. Each comparator is also provided with an electrical 
readout signal of the systolic manometer pressure level by 
connection via lead wire 27 from the systolic manometer tube. 
The pulses picked up by transducer 15 and other electrical 

signals from the blood pressure monitoring instrument, are fed 
along lead wires connected to a control and processing unit 28 
having its output coupled to an alarm logic unit 29, which is 
also coupled from the output side of high and low comparator 
units 25 and 26. Upon energization of the alarm logic unit to 
denote an alarm condition, the proper output alarm 17 or 18, 
and remote alarm 30 (of the visual and/or audible type) will 
be activated. When presence of the systolic pressure is de 
tected by transducer 15 the mercury column in manometer 
tube 12 is arrested by conventional techniques such as use of a 
cutoff valve. 
A detailed schematic diagram of alarm logic 29 is shown in 

FIG. 2, wherein an NAND-gate 32 is supplied with two inputs 
including the high-alarm comparator output, and an indica 
tion that the second blood pressure pulse signal has been de 
tected by transducer 15. The second blood pressure pulse 
signal, which should follow within a prescribed time period 
after the ?rst signal, is used in lieu of the ?rst in order to en~ 
sure that the ?rst signal was not merely “noise.” NAND-gate 
33 is connected from the output of NAND-gate 32 and also 
from the Alarm Reset button which depressed provides an 
alarm reset pulse. The output of NANDt-gate 33 is connected 
to the reset input of bistable of flip-flop circuit 34 comprising 
NAND-or NOR-gates 35, 36, the output of which is con 
nected, along with the output of NAND-gate 32 and a Start 
button output (providing a start pulse when depressed), to 
NAND~gate 37. Also connected to the set input of ?ip-flop 34 
is an output from the Start button. The output of NAND-gate 
37 is connected to bistable or ?ip-?op circuit 33 comprising 
(NAND- or NOR-gates 39 and 41, the output of which is con 
nected to a high-alarm device to provide upon given alarm 
conditions, an indication of a patient’s critical high-blood 
pressure which exceeds the predetermined limit 21. Bistable 
circuit 38 is also connected to the Alarm Reset button output 
via inverter unit 412. 

In a similar fashion the low-alarm logic includes an NAN D 
gate 43 supplied with a low-alarm comparator input, and end 
pumpup signal, and a start pulse from the Start button. 
NAND-gate 44 is connected from the output of NAND-gate 
43 and from the Alarm Reset button, and is connected to 
bistable circuit or flip-flop 45 comprising NAND- or NOR 
gates 46, 47 which bistable circuit set input is connected to the 
Start button. The outputs of NAND-gate 43, ?ip-?op 45 and 
the Start button, are each supplied to the input of NAND-gate 
48 which output is connected to bistable circuit or flip-flop 49 
including NAND-or NOR-gates 51 and 52. The output of ?ip 
flop 49 is connected to the low alarm device which is ener 
gized in the absence of detection of a blood pressure pulse 



3,636,941 
3 . 

signal by transducer 15, after cuff pressure has fallen below a 
critical blood pressure value at the predetermined limit 22. 

OPERATION 

In operation of the present invention, with relation to FIGS. 
1, l2, and 3, cuff 14 is ?rst in?ated about the patient’s limb 
from time 1-1, until time t-2 to attain a predetermined high 
cuft' pressure (e.g., 250 mm.) at which time cuff de?ation 
takes place, and a conventional signal denoting the end of cuff 
in?ation is generated. At time 2-3 the patient’s ?rst one of the 
blood pressure pulses 53 is detected via transducer 15 and 
systolic manometer tube 12 is arrested. Since at time t-3-the 
high-limit pressure reference value 21, shown in FIG. 1 is ex 
ceeded, the high-alarm comparator 25 is excited. Ac 
cordingly, at time 1-4, when the second blood pressure pulse is 
detected, gate 32 is enabled. Because a start pulse is generated 
at the commencement of each interval (here at time 1-1 ) gate 

. 37 will also be enabled to trigger ?ip-?op 38 and thus set off 
the alarm device to denote that the patient has a critically 
high-systolic blood pressure. Unless the Alarm Reset button is 
depressed, the alarm will remain activated even during succes 
sive intervals such as that commencing at time t-7. 

During the next measurement interval commencing at time 
1-7 and prior to occurrence of a second blood pressure pulse 
detected at time :9, NAND-gate 32 is not enabled. Therefor, 
NAND-gates 33 and 37 are also disabled. If the attending 
physician now desires to reset the alarm, activated from the 
prior measurement interval, by depressing the Alarm Reset 
button, bistable circuit 38 is reset to deactivate the alarm. 
However, if alarm conditions were to exist at time t-9, a sub 
sequent alarm in the same measurement interval t-7 to t-l2 
will not be aborted. 
Assuming that at t-9 alarm conditions exist to enable 

NAND-gate 32 the alarm device is activated. Should the 
Alarm Reset button then be depressed subsequent to time 29, 
for example, at time z-lO, NAND-gate 33 is enabled to reset 
bistable circuit 34 and thus disable NAND-gate 37. At the 
same time the Alarm Reset pulse is applied to bistable circuit 
38 thereby turning off the alarm. Subsequent to this juncture, 
NAND-gate 37 can not be enabled even though alarm condi 
tions were to persist in this interval, until commencement of a 
new interval (at time, e.g., t-l2) at which time a start pulse 
would trigger bistable circuit 34, thus inhibiting alarm activa 
tion during the remainder ofinterval t-7 to t-l 2. 
Operation of the low-alarm logic would operate in a similar 

manner as the high alarm logic reviewed above. However, the 
alarm conditions in this instance would include the output of 
low alarm comparator 26 and a signal denoting end of 
pumpup or commencement of cuff de?ation. These latter 
signals are expedient for detecting a systolic blood pressure 
falling below limit 22 on limit range indicator 19 for the 
reason that subsequent to time t-2, if manometer tube 12 is 
not arrested by detection of a systolic blood pressure pulse 
then the mercury level in the tube 12 will proceed to drop 
until it falls below the limit 22 to excite low-level comparator 
26. Assuming the low-level alarm conditions to exist at time t 
6 NAND-gates 43 and 48 are enabled to activate the alarm 
display by triggering bistable circuit 49, then during the suc 
cessive measurement interval between times t-7 and M 1, 
should the reset button be depressed, bistable circuit 49 is trig 
gered to turn off the alarm activated from the preceding inter 
val. Further, a subsequent alarm condition in interval 2-7 to t 
12 indicative of a low systolic blood pressure value below limit 
22 in that same interval will not be aborted. Again, should the 
Reset button be depressed between times t~ll and 1-12, bista 
ble circuit 49 is reset to turn off the alarm. Although the alarm 
conditions may persist at the output of Nand-gate 43, the 
alarm will not be activated again during that interval due to 
the disabling of NAND-gate 48. 
Of course, even if the Alarm Reset button were to be ac 

cidentally depressed during an interval prior to an alarm con 
dition with no prexisting alarm on, the detection and alarming 
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of such a condition, during the same interval would be 
aborted. 

I claim: 
1. In an alarm system in a sphygmomanometer including a 

cu?' for applying external pressure about a patient’s limb dur 
ing a blood pressure measurement cycle including cuff in?a 
tion and de?ation, cuff pressure meter means, means as 
sociated with the cu?‘ for detecting blood pressure pulses, 
reference pressure value setting means de?ning an acceptable 
range of systolic pressures, comparison means responsive to ‘a 
comparison of the meter means pressure with said reference 
pressure values timing means for activating the measurement 
cycle at predetermined intervals, alarm means, logic means 
responsive to said comparison means and detecting means for 
de?ning an alarm condition to activate said alarm means, the 
improvement comprising: 

reset means including a reset pulse to reset during a cuff 
pressurized portion of a measurement cycle, the alarm 
means activated from a prior interval, without inhibiting 
subsequent alarm means activation with occurrence of 
said alarm condition in the measurement cycle when 
reset. 

2. In an alarm system according to claim 1 having a means 
providing a signal indicative of commencement of cuff de?a 
tion, and second logic means responsive to the comparison 
means and the signal to de?ne a second alarm condition, and 
including: 
second means to reset the alarm means activated from a 

prior interval, without inhibiting subsequent alarm means 
activation with occurrence of said second alarm condi 
tion in the measurement cycle when reset. 

3. In an alarm system according to claim 1 wherein 
said logic means includes a ?rst gate responsive to said 

alarm condition, and a ?rst bistable means responsive to 
an output of the ?rst gate to activate said alarm means, 
and 

said reset means includes a second gate responsive to the 
reset pulse and the ?rst gate output, and a second bistable 
means coupled with said ?rst gate and responsive to the 
output of the second gate. 

4. In an alarm system according to claim 3 wherein 
said second bistable means is coupled from said timing 
means, to be responsive at the commencement of each in 
terval. 

5. In an alarm system according to claim 2 wherein 
said second logic means includes a ?rst gate responsive to 

the second alarm condition, and a ?rst bistable means 
responsive to the output of said ?rst gate to activate said 
alarm means, and ' 

said second reset means includes a second gate responsive 
to said reset pulse and said ?rst gate output, and a second 
bistable means coupled with said ?rst gate and responsive 
to the output of the second gate. 

6. In an alarm system according to claim 5 wherein 
said second bistable means is coupled from said timing 

means, to be responsive at the commencement of each in 
terval. 

7. In a method for alarm reset in a sphygmomanometer for 
automatically monitoring a patient’s blood pressure at regular 
intervals including the steps of applying pressure to a cuff en 
circling a patient LIMB, 

detecting blood pressure pulses, 
comprising preselected reference pressure values with the 

cuff pressure to de?ne an acceptable range of systolic 
pressures, 

generating a timing pulse with the commencement of each 
interval, 

activating an alarm upon an alarm condition including de 
tecting a blood pressure pulse occurring outside of the 
systolic pressure range, the improvement comprising 

resetting during a cuff pressurized portion of a measure 
ment interval, the alarm from a prior interval without in 
hibiting ‘subsequent activation of the alarm with occur~ 
rence of an alarm condition in the interval when reset. 


