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ABSTRACT: A tourniquet for constricting a person's limb 
having flexible side members arranged in superposed relation 
with registering longitudinal and endedges. Three of the edges 
are sealed to form an elongated pocket with an inflatable 
bladder inserted therein and the exterior surfaces of the 
member has means for releasably securing them together. The 
tourniquet is wrapped about the limb and pressure thereto is 
controlled by inflating the bladder. 
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PNEURMATICTOURNIQUET 

This invention relates broadly to devices for use in medicine 
and surgery and, more particularly to a device for shutting off 
or controlling to a desired degree the flow of blood to a limb 
or other part of the human body. 

Devices of the type to which the invention relates are 
known as inflatable or pneumatic tourniquets and, in general, 
such devices comprise an elongated hollow member which in 
use is wrapped one or more times about a part of the body 
such as a leg or arm and which, after being fastened in such 
wrapped around condition, is inflated in order to exert inward 
radial pressure on the limb, thus controlling the flow of blood 
to that part of the limb which is exterior to the location of the 
tourniquet. In the use of such devices it is necessary for the 
well-being of the patient that the pressure be applied over a 
relatively wide area longitudinally of the limb rather than over 
only a localized area, which would be the case if a rope or 
other narrow member were used. In order to provide such a 
wide area of application of pressure, tourniquets of known 
construction prior to this invention have been of substantial 
width and have incorporated an internal stiffening member ex 
tending longitudinally of the tourniquet and being of substan 
tially the same width. Known tourniquet constructions also in 
corporate an inflatable bladder which is positioned entirely 
within the closed external body of the tourniquet and which 
cannot be removed therefrom without substantial dismember 
ment of the tourniquet, this being a material disadvantage 
because of the frequent necessity to remove the bladder in 
order to repair or replace it. 
My invention has had for its principal object the provision 

of a tourniquet which is not subject to the disadvantages of 
known devices and which is of suh novel and unobvious con 
struction and operation that new results and advantages, not 
available in prior art tourniquets, are provided. Thus, tour 
niquets according to my invention are so constructed that no 
stiffening member is required as the structure of the tour 
niquet itself provides the required wide area of contact with 
the limb, whereby the function of the stiffening member is 
provided by the tourniquet itself. In addition, the tourniquet 
provided by this invention is so constructed that the bladder is 
normally sealed in a closed compartment for use, but is also so 
constructed that the bladder may be easily and quickly 
removed for repair or replacement without in any way 
dismembering or disrupting the body of the tourniquet, after 
which repair or replacement the body of the tourniquet with 
the bladder therein may be easily and quickly sealed into its 
normal condition ready for use. 

It is often necessary in medical or surgical uses and opera 
tions to control the flow of blood to more than one limb of the 
body and this necessity has presented considerable pratical 
difficulties with the use of tourniquets and associated devices 
known to the prior art. It has accordingly been a further object 
of the invention to provide a tourniquet which, after being ap 
plied to a limb and inflated to a desired pressure, may be 
disconnected from the supply of air or other fluid under pres 
sure without losing its pressure, after which the source of fluid 
under pressure may be connected to another tourniquet con 
structed in accordance with this invention which may itself be 
then disconnected from the source of pressure, which may 
then be applied to inflate one or more tourniquets. Be reason 
of this feature of the invention a number of tourniquets may 
be applied to an equal number of limbs of the body and each 
will retain a desired pressure after disconnection from the 
source of pressure, and each will be maintained at the pressure 
which is required for medical reasons by the limb to which it is 
applied. 
Other objects and features of novelty of the invention will 

be made apparent by the following specification and the ac 
companying drawings, in which: 

FIG. is a front elevational view of the tourniquet accord 
ing to the invention; 

F.G. 2 is a rear view; 
FIG. 3 is an enlarged view of the compartment part of the 

tourniquet, with parts removed to show the interior thereof; 
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2 
FIG. 4 is a sectional view taken on line 4-4 of FIG.2, and 
FIG. S shows the application of the tourniquet about a limb 

of the human body. 
The tourniquet provided by the invention comprises, first, 

an elongated, normally flat compartment part 2 which is open 
along one longitudinal edge 4 and is closed along its other lon 
gitudinal edge 6 and at both ends 8, 10. This compartment 
part of the tourniquet may be formed by two superposed elon 
gated substantially rectangular pieces of flexible fabric materi 
all 12, 14 arranged in superposed face-to-face relation and 
having their edges in registration and connected as by a line of 
stitching 16. Alternatively this compartment part of the device 
may be formed from a rectangular piece of flexible fabric 
folded along its longitudinal centerline and having its register 
ing end edges connected as by stitching to form the open com 
partment. In either case, the exterior surface of each of the 
two superposed fabric members forming the compartment 
part is substantially entirely covered edge-to-edge by a surface 
material which, when engaged in surface-to-surface relation 
under pressure with the exterior surface material of the other 
fabric member causes the two surfaces to be firmly but 
releaseably attached. In accordance with the invention I 
prefer to form these two exterior surfaces, respectively, with 
the hook surface 18 and the loop surface 20 of a velcro clo 
sure; which fastener surfaces may be attached to the outer sur 
faces of the sides of the compartment part by any suitable 
means such as stitching or an adhesive. Within the openable 
compartment part there is positioned an elongated inflatable 
bladder 22 which extends substantially from end-to-end and 
edge-to-edge of the interior of the compartment part and 
which is provided, preferably adjacent and slightly spaced 
from one end of the compartment part, with an inlet tube 24 
through which fluid under pressure, such as air, may be forced 
in order to inflate the bladder, 
Means are provided by the invention for firmly but 

releaseably closing the openable longitudinal edge 4 of the 
compartment part in order to seal the bladder therein, while at 
the same time permitting easy and quick separation of the 
edge parts in order to permit access to the bladder. In a 
preferred form of the invention such means comprise elon. 
gated fabric strips 26, 28 which are attached, respectively, to 
the inner surfaces of the side members adjacent the uncon 
nected longitudinal edge 4 thereof and which preferably ex 
tend substantially from end-to-end thereof. The facing sur 
faces of these strips are respectively formed with the loop sur 
face 30 and the hook surface 32 of a velcro fastener. These 
strips may be narrow and may extend substantially throughout 
the lengths of the side members, one on each side member, 
and it will be apparent that they may be attached together 
merely by running the fingers along the exterior surfaces of 
the side members over the strips to attach the strips and close 
the openable edge of the compartment, 

While I prefer to use a velcro fastener to releaseably con 
nect the longitudinal edges of the compartment part in order 
to close the openable edge 4, any other suitable fastening 
means for performing this function may be provided within 
the spirit and scope of the invention. For example, the closure 
may be effected by a zipper extending along the openable 
edges, or snap fasteners may be positioned at spaced points 
along the inner surfaces of the parts. 

in the preferred form of the invention which is disclosed in 
this specification an elongated flap is provided interiorly of the 
compartment and extends substantially throughout the length 
thereof for the dual purposes of overlying and protecting the 
bladder and providing additional transverse rigidity to the 
tourniquet. This flap is shown at 40 in the drawings and is 
formed of a flexible fabric and is preferably somewhat nar 
rower than the side members. This flap is connected along its 
outer longitudinal edge 42 to the longitudinal edge of side 
member 12 as by any suitable means such as a line of stitching 
44 or an adhesive, while the other longitudinal edge of the flap 
is free and may be pulled away from the bladder after the com 
partment part has been opened. In the preferred form of the 
invention one of the strips 26, 28 forming the velcro closure is 
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connected to the exposed surface of the flap along the longitu 
dinal outer edge thereof so that the connecting surface 32 of 
this closure strip may be engaged in surface-to-surface pres 
sure relation with the connecting surface of the other strip 30 
of the velcro fastener to connect the side members and close 
the compartment part. It will be obvious that if some means 
other than velcro fastener strips, such as a zipper or snap 
fasteners, is used to connect the longitudinal separable edges 
of the compartment part one of the elements of such fastening 
means will be mounted on the inner surface of the flap 40 so 
that the fastener means may operate in their normal and in 
tended nanner. 
Means are provided by the invention for permitting the 

tourniquet to be placed in surrounding relation to the larger 
part of a limb, and such means comprise an elongated strip 50 
which is formed of flexible fabric material of substantially the 
same width as the compartment part 2 of the tourniquet and 
which is connected to such compartment part in end-to-end 
relation and preferably at the opposite end thereof from the 
end adjacent which the inlet tube is positioned. This extension 
part 50 is substantially entirely covered on one of its exterior 
surfaces with the same surface of a velcro closure as that on 
the same side of the compartment part 2, as shown in FIG. 1, 
which in the embodiment disclosed is the loop surface. The 
other surface of the extension part 50 need not be provided 
with either of the connecting surfaces of a velcro closure as 
this is not required in the use and operation of the device. 
Means are provided by the invention for maintaining pres 

sure within the bladder 22 after the same has been inflated to a 
desired degree and the source of fluid pressure has been 
removed from connection to the inlet tube. Such means com-. 
prise a spring pressed check valve 60 which is at the outer end 
of the inlet tube and which is provided with a member 62 
which is formed for connection to the outlet of a pump or the 
like. Such a check valve is an article of commerce and its in 
ternal structure need not be described in detail here, it being 
sufficient to say that the valve opens to permit air to be forced 
into the bladder, is closed by air pressure within the bladder 
when the pump is disconnected from the valve, and may be 
operated to release air from the bladder to atmoshpere when 
desired, by depressing the member 62 manually. 

All of the fabric parts of the tourniquet provided by the in 
vention are formed of a material which is autoclavable to per 
mit the entire device to be sterilized, and which is conductive 
to static electricity so that it cannot produce sparks which 
would be dangerous in an atmosphere laden with flammable 
gas, and which is impervious to alcohol, either and various de 
tergents. There are numerous materials which fulfill these 
specifications and it will be understood that the invention is 
not limited to manufacture from any particular material or a 
material fulfilling any or all of these requirements. 
The application of the invention to a human limb is illus 

trated in FIG. 5 and it will be seen that in such use the elon 
gated compartment part of the tourniquet, after being closed 
along its openable edge 4, as by attachment of the interior vel 
cro strips 30, 32 is wound about the limb in spiral form. Unless 
the limb is very small in circumference the tourniquet is ap 
plied with the continuing velcro surface 20 thereof adjacent 
the surface of the limb so that the velcro surface of the end ex 
tension part will engage the cooperating surface of the velcro 
fastener surface of the compartment part. However, if the 
limb is very small either surface of the compartment part may 
be placed in contact with it as the end extension part of the 
tourniquet will not be needed. When the tourniquet is placed 
in such spiral position about the limb the contacting surfaces 
of the tourniquet will be firmly but releaseably connected by 
the cooperating velcro hook and loop fastener surfaces. A 
source of fluid under pressure, for example a hand-operated 
air pump, is now connected to the intake tube 24 and fluid 
under pressure is supplied to the interior of the bladder 
through check valve 60, inflating the bladder. When the 
bladder has been inflated to a desired pressure the source is 
disconnected from the intake tube, causing the check valve to 
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4. 
be moved to closed position by compressed air within the 
bladder, thereby retaining the air under pressure within the 
bladder. When it is desired to deflate the bladder the movable 
member 62 of the valve may be depressed, opening the valve. 
As described above, both of the hook and loop velcro clo 

sure surfaces 18, 20 on the outsides of the compartment part 2 
and the end extension part 50 extend substantially transverse 
ly entirely across both outer surfaces of the compartment part 
and one surface of the end extension part. There is thereby 
provided a firm but releaseable connection between thc entire 
exterior surfaces, from edge-to-edge, of the contacting parts 
of the wound tourniquet. Because of this engagement between 
the entire exterior surfaces a sufficiently stiff wrapping is pro 
vided, which is reinforced by the interior flap, and therefore 
no separate stiffening member is required as is required in 
prior art devices. Further, the absence of an interior stiffener, 
which must of necessity be narrower than the overall width of 
the tourniquet, eliminates the tendency of prior art tour 
niquets to turn about an edge part outside the stiffener. In use 
it has been found that when the tourniquet according to the in 
vention is inflated it provides flat edge-to-edge pressure 
without any tendency to turn about an edge. 

Certain features of the invention permit the tourniquet 
which I have provided to be used on limbs of all sizes, thus 
reducing to a minimum the number of tourniquets which a 
user must keep in stock, this being an advantage not provided 
by known devices. One of these features is the lack of a stif 
fener which, in prior art devices is positioned within the tour 
niquet and extends longitudinally thereof and which, because 
of its required partial rigidity, cannot be coiled down in a suffi 
ciently small spiral to permit a tourniquet designed for one 
size of limb to be used on a smaller limb. Another feature is 
the positioning of the inlet tube adjacent (for example 2% 
inches from) the end of the tourniquet remote from the end 
extension part 50. It will be obvious that the tourniquet may 
be applied to a large limb, particularly with the use of the end 
extension part, but it will also be seen that it may also be ap 
plied to a very small limb, or even to a finger, by wrapping the 
limb or finger beginning with the end of the tourniquet ad 
jacent the inlet tube. The tourniquet, having no internal stif. 
fener, and needing none, may be easily wrapped down to a 
very small size and the positioning of the air inlet tube ad 
jacent the tourniquet permits immediate air supply to the 
bladder without requiring the tourniquet to be wrapped until 
the air inlet tube is reached. 
The bladder is normally sealed within the compartment part 

of the tourniquet and is therefore protected from injury by ex 
terior devices. However, if the bladder should be injured in 
any way the compartment part may be easily opened with the 
fingers, the flap pulled back, and the bladder easily and 
quickly removed for replacement or repair, after which the 
opened longitudinal edge of the compartment part may be 
easily and quickly resealed by connecting the interior velcro 
fastener strips, or the zipper, snap fasteners or other means 
providing the same function. 

While the invention is not limited in any way to use with 
such a device, it is preferred that it be used in connection with 
the air supply device described and claimed in my copending 
application Ser. No. 547,645, filed May 4, 1966, for Air Con 
trol Unit. 
The check valve forming part of the air inlet tube, as 

described above, permits the use of a single source of air or 
other fluid under pressure to be used to supply a number of 
tourniquets applied to an equal number of limbs of the body. It 
will be apparent that when the flow of blood must be con 
trolled in more than one such limb a tourniquet according to 
the invention, each having a check valve, may be applied to 
each limb and the bladder thcrein inflated to any desired pres 
sure. When each of the tourniquets has been sufficiently in 
flated the air supply source may be disconnected from it and 
moved to the next tourniquet and the check valve of each 
disconnected tourniquet will maintain the pressure therein. 
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While I have described and illustrated certain forms which 
my invention may take, it will be apparent to those skilled in 
the arts to which it relates that other embodiments as well as 
those disclosed may be made and practed without departing in 
any way from the spirit or scope of the invention, for the limits 
of which reference must be made to the appended claims. 

claim: . . . . . . 
1. A tourniquet for application to a limb of the body to con 

trol the flow of blood therethrough, comprising elongated sub 
stantially rectangular flexible fabric side members arranged in 
superposed relation with registering longitudinal and end 
edges, and being connected along only one of its longitudinal 
edges and both of its end edges to form an open elongated 
compartment, the exterior surfaces of said members being 
substantially entirely covered with cooperating surfaces which 
are releaseably attached to each other when engaged in sur 
face-to-surface contact under pressure, an elongated inflata 
ble bladder within said compartment which is accessible 
through the unconnected longitudinal edge thereof, and 
means for releaseably connecting the registering unconnected 
longitudinal edges of the side members to close the compart 
ment. 

2. A tourniquet according to claim 1, comprising in addition 
an elongated flap within the compartment and extending lon 
gitudinally thereof and connected along its one longitudinal 
edge to one of the registering unconnected longitudinal edges 
of the side members and overlying the bladder within the com 
partment. 

3. A tourniquet according to claim 1, comprising in additio 
an elongated flap within the compartment and extending lon 
gitudinally thereof and connected along its one longitudinal 
edge to one of the registering unconnected longitudinal edges 
of the side members and overlying the bladder within the com 
partment, the flap being narrower than the internal width of 
the compartment. 

4. A tourniquet according to claim 1, comprising in addition 
an air inlet tube connected at its one end to the bladder and 
extending outside the compartment and being positioned lon 
gitudinally of the bladder and compartment closely adjacent 
one end thereof. . . . . 

5. A tourniquet according to claim 1 comprising in addition 
an air inlet tube connected at its one end to the bladder and 
extending outside the compartment and being positioned lon 
gitudinally of the bladder and compartment closely adjacent 
one end thereof and having a check valve at its end outside the 
compartment permitting air to be forced into the bladder by 
external means, to be retained within the bladder upon discon 
nection of the pumping means, and to be released from the 
bladder upon operation of the check valve. 

6. A tourniquet for application to a limb of the body to con 
trol the flow of blood therethrough, comprising elongated sub 
stantially rectangular flexible fabric side members arranged in 
superposed relation with registering longitudinal and end 
edges, and being connected along one of its longitudinal edges 
and both of its end edges to form an open elongated compart 
ment, the exterior surfaces of said members being substan 
tially entirely covered with cooperating surfaces which are 
releaseably attached to each other when engaged in surface 

6 
to-surface contact under pressure, an elongated inflatable 
bladder within said compartment which is accessible through 
the unconnected longitudinal edge thereof, means for 
releaseably connecting the registering unconnected longitu 
dinal edges of the side members to close the compartment, 
and an elongated flat end extension part connected to end-to 
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end relation to the compartment and being of substantially the 
same width and being substantially entirely covered on one of 
its surfaces with the cooperative attaching surface which is 
also on the corresponding surface of the compartment. 

7. A tourniquet for application to a limb of the body to con 
trol the flow of blood therethrough, comprising elongated sub 
stantially rectangular flexible fabric side members arranged in 
superposed relation with registering longitudinal and end 
ES: and being connected along one of its longitudinal edges and both of its end edges to forman open elongated compart 
ment, the exterior surfaces of said members being substan 
tially entirely covered with cooperating surfaces which are 
releaseably attached to each other when engaged in surface 
to-surface contact under pressure, an elongated inflatable 
bladder within said compartment which is accessible through 
the unconnected longitudinal edge thereof, and means for 
releaseably connecting the registering unconnected longitu 
dinal edges of the side members to close the compartment and 
an elongated flat end extension part connected in end-to-end 
relation to the compartment and being of substantially the 
same width and being substantially entirely covered on one of 
its surfaces with the cooperative attaching surface which is 
also on the corresponding surface of the compartment, the 
other surface of the end extension part being without a cooperative attaching surface. 

8. A tourniquet for application to a limb of the body to con 
trol the flow of blood therethrough, comprising elongated sub 
stantially rectangular flexible fabric side members arranged in 
superposed relation with registering longitudinal and end 
edges, and being connected along one of its longitudinal edges 
and both of its end edges to form an elongated open compart 
ment, the exterior surfaces of said members being substan 
tially entirely covered with cooperating surface which are 
releaseably attached to each other when engaged in surface 
to-surface contact under pressure, an elongated inflatable 
bladder within said compartment which is accessible through 
the unconnected longitudinal edge thereof, longitudinally ex 
tending strips within the compartment and extending along 
the unconnected longitudinal edges thereof and having in 
wardly facing cooperating surface which releaseably attach to 
each other when engaged in surface-to-surface contact under 
pressure. 

9. A tourniquet for application to a limb of the body com 
prising elongated, flexible, side members arranged in super 
posed relation with registering longitudinal and end edges, and 
being connected along three of the edges to form an elongated 
compartment, the exterior surfaces of said members having 
means for releaseably securing the surfaces together, an in 
flatable bladder within said compartment, and means for 
releasably securing the unconnected edge to close the com 
partment. 


