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To all whom it may concern:

Be it known that I, Wenoran Luxm. a
citizen of the United St%ieb, residing at
Princeton, in the county of Mercer and Stat
of New Juse , have
and useful Impr rovements in Surgical Tour-
nignets; and I do hereby declare ‘the follow-
ing to be a full, clear, and exact descrip-
tion of the invention, such as will enable
others skilled in the art to which it apper-
tains to make and use the same, referencs
being had te the accompanying drawings,
and to characters of reference marked there-
on, which form a part of this specification.

The present invention relates, generally,
to Improvements in surgical tourniquets;
and the invention has reference, morve par-
ticulariy, to an improved comstruction of
pnetmmatic tourniquet.

The invention has for its principal object
to provide a very simple and effective con-
struction of tourniquet adapted to be very
quickly and easily applied and manipulated,
and which operates upon pnemnail'v princi-
ples, whereby air pressure may be applied to
the person of the patient in proper location
to u}ectlwlv close the desirved arteries, and
thereby stop the circulation of blood in the
arm or leg of the patient, as the case may
demand.

The invention has for a further object to
provide an elastic hollow body for npplica-
tion upon the person of the patient, sald
body being provided with means for intre-
ducing air under pressure within said body,
and having means for controlling the pres-
sure of the compressed alr so as to diveet the
satz inwardly ugmnst the person of the pa-
tient, and having additional vent or exhaust
menns for permitting the escape of the air
from said body when desired, together with
a suitable shiut-off device for normally clos-
ing sald veént or exhaust means against the
escape of the air therethrough.

Otlier objects of the present Invention,
not at this thine more particuiarly enumer-
ated, will be clearly understood from the
following defailed description of the present
invention,

With the various objects of my present in-

vention in view, the same consists, primarily,

in the novel construction of pneumatic tour-

niquet hereinafter set forth; and, the inven-
uun congists, Turthermore, in the novel ar-

rangements and combinations of the various
devices and parts, as weil as in the details
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of the construction of the same, all of which

will be more fully
following specification, and then finally i

- bodied in the apponded claims.

The invention is clearly illustrated in the
accompanying drawings, in which —

Figure 1 is a side elevation of the novel
construction of pneumatic touruiquet, made
according to and embodying the prineiples
r. 238 a plan
view of the same; and ¥ i, 315 a detail ver-
tical longitudinal section of the squeeze-
bulb pump mechanism for introducing the
air under pressure within the tourni quet
body, said view being drawn on an enlarged
scale. Fig. 4isa side elevation of a slightly
modified form of constrnetion of my novel
pn@umatic tourniquet, the same still embody-
g, however, the general priociples of my
p*'ekeum Am'em 1}y O

Similar charncters of reference ave em-
ployed in all of the hercinsbove described
views to indicate corresponding hru

eferring now to h<> said drawings the
srence chavacter 1 indicabes the cons)let

aceording to
of my present
satiie compriging @ hollow
£t rabber or other suitable elas-
tie mal L“'?A‘ Py £his hollow body 2
is made 1 continneus tubular form of cir-
cular band- hLe design. Jeined to one edge
of said hellow body 2, so us fo (*Gmnmnluip

erewith, is a tubular extension 8 adapted
to provide an air intake conduit. Secured
to the free end of said tubnlar extension 3
i an air pumping device. Sald air pumping
device is preferably made in the form of a
soft rubber s ,qlwo:/e bulb 4, having at its in-
ner end o valve case 5 pm\ ided with an ex-
terioxly extending neck 6 upon which said

ey 4
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free end of said tubnlar extension 3is secured

v attach said squeeze-bulb 4 operatively in
communication witli said hollow-bedy 2.
Said valve case 5 is provided with an inte-
rior longitudinally extending tubular ¢pen-
ing or passage 7 at the inner end of whish
is promded a suitable valve seat 8. Localed
within said opening or passage 7 is a valve-
member 9 having normal en‘mm\men‘ with
said valve seat 8, and the same being pro-
vided with an upwardly cxtending stern 10.
Secured within the upper end of said open-
ng or passage 7 is a suitable sleeve or bush-
ing L1 through which said stem Ib extends

s to be guided thereby., A spring 12 are

described in detall in ﬂw'
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2

.ranged between said sleeve or bushing 11

and said valve-member 9 tends to normally
thrust the latter downward in seated rela-
tion upon said valve-seat 8, and thus in clos-
ing relation to the opening or passage 7.

Said squeeze-bulb 4 is provided at its outer-

end with a tubular fitting 13 having a lon-
gitudinal air inlet passage 14 at the upper
end of which is formed a valve seat 15.

Cobperating with said valve seat 15 is a ball- -

valve 16, the same being maintained in
proper association with the valve seat by

means of a guard cage 17. Said ball-valve .

16 acts as a check-valve ngainst the outward

escape of air from the inlet passage 14 when

operating said squeeze-bulb. In operating
the squeeze-bulb 4 to introduce air into the
hollow body 2, the bulb 4 is squeezed or col-
lapsed which drives the air contained there-
in oufward through the opening or passage
7 and tubular extension 3 into the interior
of the hollow body 2, the air in its outward
passage lifting the valve-member 9 to open
said passage 7. The pressure of the air
against the ball-valve 16 forces the same to
its seat thus closing the inlet passage 14
against the escape of air therethrough, and
compelling the air to discharge only through
the outlet passage 7. When the squeezing
pressure upon the bulb 4 is released, the
tendency of the same is to resume normal

. shape. In so doing a suction is created with-
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in the interior of the bulb 4. Since, how-
ever, the valve-member 9 is both closed by
the spring 12 and the back pressure of the

~air_already introduced within the hollow-
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body 2, this suction can only exert its force
upon the ball-valve 16, which lifts from the
valve-seat 15 and this opens the passage 14
so that a new supply of air may rush into
the interior of the bulb, ready to be forced on
into the body 2, when the bulb 4 is again
squeezed or collapsed. These operations are
repeated until the required dmount of air
has been introdnced and compressed within
the hollow-body 2, as will readily be under-
stood. While the, squeeze-bulb construction
of pumping device, thus above described, is
a very convenient and well known device for
the purpose in view, T do not wish to be un-
derstood as limiting myself entirely to its
use in connection with my novel pnewmatic
tourniquet, since it will be quite apparent
that there are many other forms and con-
structions of air pumping devices, which
may be used with equal efficiency in connec-
tion with my pneumatic tourniquet.

Also joined to one edge of said hollow-
body, preferably in a location adjacent to
said tubular extension 3, is-another tubular
extension 18, arranged so as to communi-
cate with the interior of said hollow body 2.
and adapted to provide an air exhaust or
outlet passage leading therefrom. Prefer-
ably eaid tubular extension 18 is made of

1,260,820

. . ,
soft rubber, and arranged thereon is a clo-
sure member for normally closing the pas-
sage of said tubular extension against the

escape of air therethrough from said hiollow -

body 2. This closure member is preferably
constructed in the form of a restricting clamp
comprising a pair of spring arms.19 and 19
having gripping-lips 20 between which said

tubular extension 18 passes. Connected with .~
75

said arm 19 are bearing-lugs 21 which ex-

70

tend laterally past and in straddling tela- /.

tion to the other spring arm 19”;. J ournaled’
in ‘the free end of said bearing-lugs is &

clamp-jaw 22-with which is- connected a - .

suitable operating lever 23. When said le-.
" ver 23 is properly manipulated it causes the

80

clamp jaw 22 to press inwardly. upon said
spring-arm 19’ forcing the same against the -
opposite spring-arm 19," and thus: causing

the gripping lips 20 to grip between them
the body of said tubular extension 18 to re-
strict and collapse the 'same, and thereby
close the passage thereof against the escape
of air therethrough. When desired the le-
ver 23 may be manipulated to swing said

‘clamp-jaw_away from the spring-arm 19’,

thus permitting the same to separate from
the spring arm 19, and thus causing said
gripping-lips 20 to move apart and out of
gripping engagement with the tubular ex-
tension 18 so that the latter may open and
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thus permit the air contained “within. the .

hollow body 2 to quickly escape, and thus
causing the pneumatic tourniquet to col-
lapse to its inoperative condition, so that the
same can be readily removed from the pa-
tient when desired. ’ Lo
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- Connected with the outer surface of said .

hollow-body 2, and preferably forming an
integral part thereof, is.an outwardly ex-
tending tongue or flap 24, the same eing
provided adjacent to its free marginal edge
25, with a plurality of fastening devices 26.

105

The reference character 27 indicates.a flexi-

ble binder which may be made of any-suit-
able non-elastic flexible material, such as

cloth, leather, etc.; one end of said binder 27
is provided adjacent to its lateral marginal

edge 28 with a plurality of female fastenin
devices 29, adapted to be engaged with s_aig
fastening devices 26 of said tongue or flap 24,
for the purpose of securing one end of said
binder 27 to said hollow-body 2.

In using the novel pneumatic tourniquet,
constructed as above described, the said
hollow-body 2 is slipped over the arm or leg
of the patient upon whom its use is desired.
The binder 27 1s secured by the fastening
devices to the tongue or flap 24, and then
wound around the exterior surface of said
hollow body 2 in embracing or encircling
relation thereto, and the free end of said
binder may be secured against unwrapping
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by means of a safety pin or other suitable -

fastening device. The hollow-body 2 and its

130



15

25

1,269,520

binder 27, being thus applied to the patient;
is ready for inflation. To this end the pumip-
ing device is manipulated te introduce air
under pressure into the hollow-body 2. The
air entering said elastic hollow-body 2 in-
flates and expands the same, but since the
non-elastic binder 27 surrounds the exterior
surface of said hollow-body 2, the same holds
the said hollow-body against outward ex-
pansion, and directs the full force of the ex-
panding compressed air- inwardly against
the arm-or leg of the patient, thus exerting &
great restrictive pressure upon said arm or
leg which results in.a closure of the avteries
and a stoppage of blood circulation or fiow
through the arm or leg. The amcunt of
pressure desired to he exerted by the tourni-
quet may be easily regulated by the amount
of air introduced into the hollow-body, so
that the efficient action of the tourniquet may
be easily and quickly attained. . When it 13
desired to relesse the tourniquet from the
patient, all that is nec sary to be done is to
open the clesure member on the discharge
tubular extension 18 so that the air is quickly

- vented from the hollow-body 2, and then,
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after unwinding the binder 27, the hollow-
body 2 may be quickly slipped off of the
patient’s arm or leg. ’

If in using the tourniquet it is found that
the hollow-body is larger in circumference
than is necessary to snugly accommodate the
same to the arm or leg 6f the patient, then
the hollow-body is looped around and the
surplus gathered together and felded back
over the encircling portion, before wrapping
around the binder 27, then when the hinder
is wrapped around thiz fold the hollow-
bady is held in place, and air may be intro-
duced into the enciveling portion of the hol-
low-body with the properly applied inwardly
directed expansive effect above described.

The binder 22, being removable, may be
easily and quickly detached for cleansing
and sterilizing purposes, and then replaced
for further use.

Referring now to ig. 4 of the drawings,
I have illnstrated therein a slightly modified
form of my novel pneumatic tourniquet. In
this construction instead of providing an
elastic -hollow body by circular form; as
shown in Iigs. 1 and 2, I provide a fut
elastic bollow body 80, which may be
wrapped around the arm or leg of the patient
in embracing velation thereto. ~"This flat hol-
Iow body 80 is equipped and otherwise con-
strueted in the sume manner as already above
described in conneetion with the Hrst men-
ioned eonstroction, s will be apparvent by
the application in sald Tig, 4 of siwi
characters of reference thereto to denot
corresponding  pavts,  The bhinder

is

wrapped avound the {Iat hollow bedy, after

been placert 1n embiacing rela
3 b
i

the same has
tion tu the arm cr lvg of the putiend

manner of manipulating the same is other-
wise the sams as already above described in
connection with the first mentioned construc-
tion. :

I am aware that some changes may be

made in the arvangements and combinations.
of the various devices and parts, as well as

in the details of the counstruction of the
same, without departing from the scope of
my present invention as set forth in the
foregoing specification and as defined in the
claims appended hereto. Hence, I do not
limit my invention tc the exact arrange-
ments and combinations of the various parts
as described in the foregoing specification,
nor do I confine myself to the exact details
of the construction of the sald parts as illus-
trated in the accompanying drawings.

I tlaim— '

1 A ppeumatic tonrniguet comprising a
continuons tubular. elastic body, an air

pumping device connected with said body -

so as to communicate with its interior, and
a normally closed air escape means con-
nected with said body in communication
with its interior. '

2. A pnewmatic tonrniquet comprising .a
continuous  tubtdar elastic body, an air
pumping device connéeted with said body so
as to communicate with its interior, a nor-
mally closed air escupe means connected
with said body in communication with ity
interior, an exterior flap integrally con-
nected with the oufer surface of said body,
a binder of non-clastic flexible material, and
means for detachably securing one end of
said binder io said flap. ’

3. A pneumatic tourniguet comprising a
continnots tubular elastic’ body, an air
pumping device connected with said body

so as to communicate with its isterior, a -

normally closed air escape means connected
with said boedy in communication with iis
intevior, and a flexible binder member of
non-elastic matevial adapted to be wrapped
exteliorly about said body when in use.

‘4. A pneumatic tourniquet comnprising a
hollow Lody of elustic material, an aiv inlet
tube connected with said bedy, an alr ponp-
ing device secured to the outer end of said
inlet tube, an alr outlet Lube connected Swith
said body, means for normally closing said
ontiet tube against the cveape of air there-
through, and ible binder member of
non-elast] adapted (o be wrapped
exterior] i

body when in use.
omprising a
alr inlet

1, ar
sid body, an air
¢ to the outer end of
stlet tube connected
s for normsally closing
ganst the ‘

£

integrally
> of said

be of air.
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body, a binder of non-elastic flexible mate- -
rial, and.means for detachably securing one

-end of said binder to said flap.

‘6. A pneumatic tourniquet comprising ‘an
endless tubular elastic body, an air nlet

tube connected with the marginal edge of

said body. at one side thereof, an air pump-

ing device secured to the oufer end of said

inlet tube, an air oytlet tube connected with

the marginal edge df said body at one side

thereof, means for normally closing said

outlet tube against the escape of air there-

through, and means connected with said -
body adapted to prevent outward expansion

thereof under internal air pressure. _

7. A pneumatic tourniquet comprising.
an endless tubular elastic body, an air out-
let tube connected with the marginal edge
of said body at one side thereof, an air
pumping device secured to the outer end of
said inlet tube, an air outlet, tube connected
with the marginal edge of said body at one

said outlet tube against the escape of air

therethrough, and a flexible binder member

' '1,269,62_9'

of non-elastic material adapted, to ebc_a
wrapped exteriorly about said  Body Whey!
in use. , L :

8. A pneumatic tourniquet compyrising an
endless tubular elastic body, an air inlet

tube. connected with the marginal edge of

said body at one side thereof, an air pump-
ing device secured to the outer end of said
inlet tube, an air outlet tube connected with

the marginal edge of said body at one side.

thereof, means for normally closing said
outlet tube against the escape of air there-

binder of non-elastic flexible material, and

means for detachably securing-one end of

said binder to said-flap. S
In testimony that I claim the invention

‘set forth above I have hereunto set my hand
~ this 26th day of o

June, 1917, -~ :
~ : WILLIAM LEVINE.
Witnesses: , S
Frepx. C. FrRAENTZEL,
- Frep'x H. W. FragNTzEL,
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‘through, an exterior flap integrally connect-
.ed with the outer surface of .said body, a

40



