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AUTo 

: ... In many situations it 
tourniquet to stop blood flow and to leave the 
tourniquet in use for a considerable period of 
time. One example is in warfare: where it takes 
considerable time to get injured men to a hos 
pital. Similar situations, develop in many other 
places as for example in the case of accidents 
on ships, aircraft, etc. However if the blood flow 
is stopped very long at a time the Consequences 
to the patient may be serious. Consequently, 
if there is a doctor or nurse, available, it is cus 
tomary to relieve the pressure of the tourniquet 
periodically to let the blood flow for brief inter 
vals. For example: the blood flow may be ob 
structed for twenty-five minutes, then permitted 
to flow for forty-five seconds, then obstructed 
again for twenty-five minutes, and Soon over a 
period of several hours without danger from the 
obstruction and Without much bleeding. . . . . . . 

Objects of the present invention are to produce 
an automatic tourniquet which will alternately 
impede the flow of blood and then permit it to 
flow, which can readily be set for any desired 
periods of flow and non-flow, Which will main 
tain the pressure on the patient constant during 
each period of non-flow, which will automatically 
stop the cycles of flow and non-flow at the end 
of a predetermined number of cycles, which will 
leave the pressure applied to the patient at the 
end of the series of cycles, which is simple and 
economical in construction, which is light...and 
portable, and which is durable and reliable in use. 
According to the present invention the blood 

circulation is preferably controlled with an in 
flatable cuff, that is any device. adapted to apply 
pressure on a part of the body by being: inflated, 
as for example a rubber bag or tube enclosed in 
"a fabric sleeve such as commonly used by phy 
sicians' in taking blood pressure. According to 
this invention the device comprises a pressure 
regulator to control the pressure in the cuff, in 
combination. With a valve to relieve: the pressure 
in the cuff and a timer for actuating the valve 
periodically, whereby the flow of blood is nor 
mally impeded but periodically permitted to 
flow. While any Source of gas pressure may be 
employed, such as an air compressor, the source 
preferably comprises a small tube of carbon-di 
oxide gas under high pressure with a tight cas 
ing to house the tube and means to puncture 5 
the tube after the casing is closed. The afore 
said valve preferably comprises a three-way valve 
in the conduit connecting the pressure regula 
tor with the cuff, the valve being movable be 
tween two positions, an “on” position in which 
the cuff is connected with the regulator and an 
“off” position in which this connection is closed 
and the cuff is connected to an exhaust to permit 
the gas in the cuff to flow out into the atmos phere. The aforesaid timer preferably comprises 
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a rotary, controller having "on' and 'off' posi 
tions, corresponding to the aforesaid position re 
Spectively, means for urging the controller to 
turn, time-controlled Stop means for blocking 
rotation of the Controller for predetermined times 
in the aforesaid positions, and means for adjust 
ing, each of the predetermined times independ 
ently of the other. . . . . 

For the purpose of illustration a typical emi 
bodiment of the invention is shown in the ac 
Companying drawing in which . . 

Fig. 1: is a side view of the apparatus applied 
to a patient; . . . . . . . . . . . . 

Fig. 2 is a full-size: view of a portion of the ap 
paratus With parts broken away; 

Fig. 3 is a side elevation of the timer viewed 
'from the Side opposite to that shown in Fig. 2; 

Fig. 4 is a side view, viewed from the left of 
Fig. 2; . . . . . . . . . . . . . . . . . . 

Fig. 5 is a side view of the apparatus in use, 
Viewed from the Same side as in Fig. 4; 
... Fig.6 is a view like Fig. 3. showing the parts in 
'on' position; ... : ... . . . . . . . . . . . . . . . . . . . 

Fig. 7 is a similar view at the instant the parts 
:start to shift from "on' to "off’ position; 

Fig. 8 is a similar view with the parts in “off' 
position; . . . . . . . . . . . . 

Fig. 9 is a similar view at the instant the parts 
start to shift from 'off' to "on' position; 

. Fig. 1:10 is an axial Section of the three-way 
Valve; . . . . & , ; : . . . . . . . . . . - - - 

Fig. 11 is an axial section of the pressure regu 
lator; and : ... . . . . . . . . . . . . w 

Fig. 12 is a Section online. 2-2 of Fig. 11. 
The particular embodiment-chosen for the pur 

pose of illustration comprises a cuff C of the type 
referred to, a gas container G, a pressure regu 
lator assembly P, a three-way valve V, a timer T 
and a housing H for the parts, the housing hav 
ing a clip Kadapted to hook over the cuff when 
the cuff is applied to a patient to support the 
apparatus (Fig. 5). ". . . . . . . . . . . . . . . ." 

- - removable cap. f at 
one end closing an opening through, which a 
cylinder of carbon dioxide gas may be inserted. 
At the other end of the container is a pivot arm 
2 having a pointed end projecting inside the 
housing to puncture the end of the cylinder when 
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the arm 2 is pulled-away from the housing by 
means of the pull cord 3. The container G com 
municates with the pressure regulator through 
the connection 4 shown in Figs. 1, 2 and 11. 
The pressure regulator assembly, which is 

shown in detail in Figs. 11 and 12, comprises a 
cylindrical housing 6 having an open end which 
is closed by a cap 7 comprising: an integral por 
tion 8 which projects into the housing, the part 
8 having a slot 9 milled therein. The cap 7 
has a nipple if for connection with the outlet 
4 of the gas container G. Mounted in the nipple 
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f is a filter 2 and a valve seat 3 of soft metal. 
Seating on 3 is a valve f4 actuated by a pinion 
6 which in turn is actuated by a rack con 

nected to bellows 8, the parts 4, 6 and T be 
ing movably mounted in the slot 9 by means of 
pins bridging the slot as shown in Figs. 11 and 
12. Bearing against the inner end of the bel. 
lows is a spring 9 the pressure of which may be 
adjusted to any predetermined value by Screw 
2 extending outside the casing, the screw hav 
ing an axial opening to vent the interior of the 
bellows. Thus the regulator assembly comprises 
a casing 6 and internal regulating means includ 
ing the aforesaid parts 3 to 2. When the pres 
Sure inside the casing 6 falls below that for which 
the screw 21 is set the bellows expand, moving . 
the rack 7 to the right and the valve 4 to the 
left, thereby admitting gas to the cuff from the 
container. G. When the pressure is restored to 
the predetermined value the valve. 4 is again 
closed by the preSSure of the gas on the belows. 
The valve assembly V is mounted on the pres 

Sure regulator by means of a connection 22 
which is soldered or welded to the pressure regu 
lator as indicated at 23 (Fig. 11). Extending 
through the projecting end of the connection 22 
is a Screw 24 which threads into the lower end 
of the valve to hold the parts together, the con 
nection and Screw having passageways connect 
ing the valve with the regulator. As shown in 
Fig. 10 the valve is located in a casing 26 inter 
connected with the screw 24 by means-of a nipple 
21, a disk valve 28 movable back and forth be 
tween the end of the nipple 27 and a valve seat 
29, a ball. 3 bearing on the valve, a spring 
32 having one end bearing on the ball, a plunger 
33, having a shoulder bearing on the other end 
of the Spring and projecting outside the casing 
'So that it may be pressed inwardly against the 
action of the spring to move the valve from 
the seat. 29 to the nipple 27, an outlet 34 for con 
nection to the cuff, and an exhaust port. 36. 
With the Valve in the 'on' position shown in 
Fig. 10 gaS may flow from the regulator through 
the nipple 2 and thence through the outlet. 34 
to the cuff. When the valve 28 is shifted from 
the seat 29 to the nipple2 the gas supply is shut 
off and the outlet 34 communicates with the ex 
haust port 36 so that the gas in the cuff may 
flow out into the atmosphere. 
The timer T. comprises clockwork similar to 

an ordinary alarm clock including an indicator 
4 visible through an opening in the housing H. 
However instead of being calibrated in terms of 
hours and minutes it is preferably calibrated 
in terms of cycles, each cycle comprising an 
“on' period and an 'off' period. The timer 
comprises the usual main spring (not shown) 
for driving the shaft 42 (Fig. 4) which, through 
suitable gearing, drives inner and router timing 
disks 43 and 44 having in their peripheries re 
cesses 46 and 47, and a projecting key 45 for 
winding the main spring. The disks are held 
in adjusted position on shaft 48 by means of 
a collar 49 pressed on one end of the shaft, the 
other end of the shaft having a projecting han 
dle 51 with which the disks may be manually 
turned to any desired position. Engageable with 
the recesses 46 and 47 are fingers 52 and 53 on 
arm 54 fast to the outer-end of shaft. 56. Fast 
to the inner end of shaft 56 is another arm 57 
6 to 9). Adjacent the arm 5T is a bar 6 having 
a slot for a screw 62 which permits the bar to 
slide lengthwise. The lower-end-of the bar has 
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4. 
a circular opening to receive an eccentric 63 
which is eccentrically mounted on a shaft 64. 
The bar 6 has a struck-up tongue 67 project 
ing at right angles from the bar over the end of 

5 the plunger 33 of the three-way valve (Figs. 4 
and i0). Fast to the shaft 64 is a controller 66 
engageable with the ends 58 and 59 or arm 57. 
When the controller 66 is in the position shown 
in Fig. 6 the bar 6 is moved up by the eccentric 
to the position shown in Figs. 6 and 10 to open 
the passageway from the source of gas to the 
cuff, and when the controller 66 is in the posi 
tion shown in Fig. 8 the eccentric has moved the 
bar 6 down to shift the valve 28 from the seat 
29 to the end of the nipple 27 (Fig. 10) thereby 
to close the passageway from the source to the 
cuff and open the passageway from the cuff to 
the atmosphere. . . . 
The Controller 66 is continuously urged in the 

"direction indicated by the arrow in Figs. 6 to 
9 but is held from turning by the ends 58 and 
59 in the two positions shown in Figs. 6 and 8. 
When the parts are in the “on” position shown 
in Fig. 6 they remain in this position until the 
finger 53 Snaps into one of the recesses 47 in the 
router timing disk 44, the finger being caused to 
Snap into the recess by the pressure of the con 
troller 66 on the end 58 of arm 5. When finger 
:53: Snaps into the recess the arms 54 and 57 move 
to the position shown in Fig. 7 permitting the 
: controller. 66 to turn to the position shown in 
iFig. 8. When the controller reaches this posi 
ition it presses against the end 59 of arm 5, 
thereby yieldingly pressing the finger 52 against 
the periphery of the inner timing disk 43. Then 
When the timing disks have turned to the posi 
tion shown in Fig. 9 the finger 52 snaps into a 
recess 46 of the inner disk, thereby permitting 
the controller 66 to advance to the position shown 
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0 in Fig. 6 to inflate the cuff. 
The controller 66 is driven independently of 

the timing disks 43 and 44 so that the timing 
disks may continue to turn while rotation of the 
'controller is blocked by arm 57. While this 
imay be accomplished with a separate. Spring, it 
sis preferably accomplished by connecting one 
end of the main spring to the gearing which 
drives the timing disks, and the other end to the 
tgearing which drives the controller, as in an 
'alarm clock where one end drives the clock and 
the other end the alarm. -- . . . 
The length of each cycle may be: predetermined 

‘in various ways as for example by choice of ra 
tio of the gears which: drive the timing disks or 
variations of the number of recesses in the pe 
ripheries of the timing disks; and the relative 
'lengths of the “on' and 'off' periods may be 
“varied by angularly shifting one timing disk rela 
tive to the other. 
In a portable device where the source of gas 

is not inexhaustable it is desirable to disco 
tinue, the aforesaid cycle of operation before the 
-gas...is exhausted. For this purpose the timer is 
provided with a gear if which makes one revo 

65 dution during the period of time the apparatus 
is to continue to cycle (Fig.2). Projecting from 
one-side-of-the gear is a pin 72:engageable with 

a one end-of-abell-crank-13 fast to a plunger 4 
which projects through ran opening in the hous 

70 sing. H. The other end of the bell-crank has a 
slot...receiving a pin 76 fast to the clock frame. 
When-the-pin 72 reaches the bell-crank the gear 
it is stopped and, inasmuch as it is intercon 
nected With the timing-disks:43 and 44 by gear 

Tsing, the timing-disks 43 and 44 also stop. The 
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pin 72 is So located. On the gear 7 that when the 
parts are stopped the valve W will be in the “on' 
position. So that the cuff Will remain inflated un 
till all of the gas in the container G is exhausted. 
To start the apparatus to cycle again the shaft 
T4 is pushed inwardly (in the direction of the 
arrow in Fig. 4) until the pin 72 can pass the 
bell-crank 73. 
From the foregoing it will be evident that the 

passageway through the regulator assembly P 
and the valve assembly V constitutes a conduit 
having an inlet 2 (Fig. 11), for connection to the 
gas source G and an outlet 34 (Fig. 10) for con 
nection to the cuff C. It will also be under 
stood that the stops 52 and 53 and associated 
parts (Figs. 6 to 9) constitute time-controlled 
stop means and the length of the “on” and “off” 
periods may be adjusted by shifting the timing 
disks 43 and 44 relatively to each other as de 
Scribed above. 

It should be understood that the present disr 
... closure is for the purpose of illustration only and 
that this invention includes all modifications and 
equivalents which fall within the scope of the 
appended claims. 

I claim: 
1. A device for regulating blood circulation 

... with an inflatable cuff applied to a patient com 
; : prising a conduit having an inlet for connection 

to a suitable source of gas and an outlet for 
connection to the cuff, pressure regulating means 
in said conduit which opens to admit gaS to the 
cuff when the pressure in the cuff falls below a 
predetermined value, a valve communicating 
With the cuff to relieve the pressure in the cuff, 
and a timer associated with the valve for actu 
atting the valve periodically, whereby the flow 
of blood is normally impeded but periodically 
permitted to flow. . . . . . 

2. A device for regulating blood circulation 

prising a conduit having an inlet for connection 
... to a suitable source of gas and an outlet for 
connection to the cuff, pressure regulating means 
in said conduit which opens to admit gas to the 
cuff when the pressure in the cuff falls below 
a predetermined value, between the regulating 
means and outlet a three-way valve movable be 
tween two positions in one of which the outlet is 
connected to the regulating means and in the 
other of which the passage from the regulating 
means is closed and the outlet is connected to 
an exhaust, and a timer associated with the 

... valve for moving the valve to said positions al 
ternately, whereby the blood is alternately im 
peded and permitted to flow. 

3. A device for regulating blood circulation 
comprising an inflatable cuff for application to 
a patient, a source of gas under pressure, a con 
duit having an inlet connected to the source and 
an outlet connected to the cuff, pressure regulat 
ing means in said conduit which opens to admit 
gas to the cuff when the pressure in the cuff falls 
below a predetermined value, between the regul 
lator and outlet a three-Way valve movable be 
tween two positions in one of which the outlet 

- is connected to the regulating means and in 
the other of which the passage from the regu 
lating means is closed, and the outlet is con 
nected to an exhaust, and a timer a SSociated 
with the valve for moving the valve to said posi 

with an inflatable cuff applied to a patient com 

10 

prising a conduit having an inlet for connection 
to a suitable source of gas and an outlet for con 
nection to the cuff; pressure regulating means in 
Said conduit which opens to admit gas to the 
cuff when the pressure in the cuff falls below a 
predetermined value; between the regulating 
means and outlet a three-way valve movable 
between an “on” position in which the outlet is 
connected to the regulating means and an off 
position in which the passage from the regulating 
means is closed and the outlet is connected to 
an exhaust; and a timer associated with the 
valve for moving the valve to said positions al 

15 ternately, the timer comprising a rotary con 
troller having “on' and “off’ positions corre 
Sponding to Said positions respectively and time 
controlled stop means for blocking rotation of 
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the controller for predetermined times in said 
positions, whereby the blood is alternately lim 
peded and permitted to flow. 

5. A device for regulating blood circulation 
with an inflatable cuff applied to a patient com 
prising a conduit having an inlet for connection 
to a Suitable Source of gas and an outlet for 
connection to the cuff; pressure regulating means 
in Said conduit which opens to admit gas to the 
cuff when the pressure in the cuff falls below a 
predetermined value; between the regulating 
means and outlet a three-way valve movable be 
tween an “on' position in which the outlet is 
connected to the regulating means and an 'off' 
position in which the passage from the regulating 
means is closed and the Outlet is connected to 
an exhaust; and a timer associated with the 
valve for moving the valve to said positions al 
ternately, the timer comprising a rotary con 
troller having “on” and “off’ positions corre 
Sponding to Said positions respectively and time 

40 
with an inflatable cuff applied to a patient com 
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tions alternately, whereby the blood is alter 
nately impeded and permitted to flow. 

4. A device for regulating blood circulation 

controlled stop means for blocking rotation of the 
controller for predetermined times in said posi 
tions, parts of the timer being adjustable to 
vary each of said predetermined times inde 
pendently of the other, whereby the blood is 
alternately impeded and permitted to flow. 

6. A device for regulating blood circulation 
with an inflatable cuff applied to a patient com 
prising a conduit having an inlet for connection 
to a suitable source of gas and an outlet for con 
nection to the cuff, pressure regulating means in 
said conduit which opens to admit gas to the 
cuff when the pressure in the cuff falls below a 
predetermined value, a valve communicating 
with the cuff to relieve the pressure in the cuff, 
and timing means associated with the valve for 
moving the valve into position to restore the pres 
Sure at a predetermined time after the pressure 
has been relieved. 

JOHN K. PACKER. 
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