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To allusion, it may concern: 
Be it known that I WILLIAM ESINE, a 

citizen of the United States, residing at 
Princeton, in the county of Mercer and State. 
of New Jei'sey, have invented certain new 
and useful improvements in Surgical Tour 
niquets; and I do hereby declare the follow 
ing to be a full, ciear, and exact descrip 
tion of the invention, such as will enable 
others skilled in the art to which it apper 
tains to ulake and use the same, reference being had to the accompanying drawings, 
and to characters of reference marked there 
on, which form a part of this specification. 
The present, invention relates, generally, 

to improvenients in surgical tourniquets; 
and the invention has reference, more par 
ticularly, to an improved construction of 
pneumatic tourniquet. 
The invention has for its principal object, 

to provide a very simple and effective c{}}- 
struction of tourniquet adapted to be very 
quickly and easily applied and manipulated, 
and which operates upon pineumatic princi 
ples, whereby air pressure may be applied to 
the person of the patient in proper location. 
to effectively close the desired arteries, aid 
thereby stop the circulation of blood in the 
arm, or deg of the patient, as the case may 
dermandi. 
The invention has for a further object to 

provide an elastic hollow body for applica 
tion, upon the person of the patient, said 
body being provided with means for intro 
ducing air inder pressure within said body, 
and having areans for controlling the res 
sure of the compressed air so as to direct the 
saia: inwardly against the person of the pa 
tient, and having additional vent or exhaust 
means for permitting the escape of the air 
from said body when desired, together with 
a suitable shut-off device for normally clos 
ing said vent or exhaust neitus against the 
escape of the air therethrough. 

(Other objects of the present invention, 
anot at this time nmore particular?y i enllinner 
ated, will be clearly understood from the 
following detailed 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 pneilmatic tour 
niquet hereinafter set forth; and, the inven 
tion consists, furthermore, in the novel ar 
rangements and collabinations of the various 
devices and parts, as Wei as in the details 

Specification of Letters patent. 

of my present invention: 

Pateratedi Jazië 38, 1918, 
Serial No. 77,166. 

of the construction of the same, all of whici 
will be more fully described in detail in the 
following specification, and then finally exile 
bodied in the appended claims, 
The invention is clearly illustrated in the 

accompanying drawings, in which:-- 
Figure 1 is a side elevation of the novel 

construction of pneumatic tourniquet, inade 
according to indi embodying the Yrinciples 

Fig. 2 is a plain 
view of the same; and Fig. 3 is a detail vet 
tical longitudinai section of the Squeeze 
bulb pulp mechanism for introducing the 
air under pressure within the tourniquet, 
body, said view being di'awn on an enlarged 
scale. Fig. 4 is a side elevation of a slightly 
Jodified fotºn of construction of my sowei 
preunnatic tourniquiet, the same stili en body 
img, however, the general principes if My 
presei, invention. 

Similar characters of reference a e 
ployed in ail of the het 
views to indicate corresponding parts. 

Referriiag now to the said drawings the 
reference character 1 indicates the complete 

iie anatic: ta}}rnigliet, iliate according to 
ani taisodying the pirincies of ny resent 
in Yention, the saile comprising a hollow 
body 2 of soift i'iuibber or other siti table eias 
tic aeriai. Prefer: hy ?iais jollow body 2 
jis made i Ketikus ti ? tair form of cir 
cula,' baiac-like design. joined to one edge 
of said ihollow body 2, so as to communicate 

erewith, is a tribular extension 3 adapted 
to provide an air intake conduit. Secured 
to le free end o said tt.bular extension 3 
is an air pluriping device. Said air pumping 
device is prefei'aily inade in the form of a 
soft rubber squeeze-bui) d, having at its in 
nºr en a vaive case 5 provided with an ex 
terios?y extending neck 6 upon which saidi 
fi'ee end of said tabular extension 3 is secured 
it attach said squeeze-bulb 4 operatively in 
connaanication with said hollow-body 2. 
Said valve case 5 is provided with an inte 
rior longitudinally extending tubular Ciren 
ing or passage 7 at the inner end of which 
is provided a suitable valve seat 8. Located 
within said opening or passage 7 is a valve 
member 9 having normal engagement with 
said valve seat 8, and the same being pro 
vided with an upwardly extending stein 0. 
Secured within the upper end of said open 
ing or passage 7 is a Suitable sleeve or bash 
ing ili through which said stem 10 extends 
so is to be guided thereby. A sping 12 are 
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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. 
Coöperating 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 against 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 outward 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 amount of air 
has been introduced 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, I do not wish to be un 
derstood as imiting myself entirely to its 
use in connection with my novel pneumatic 
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 said tubular extension 18 is made of 

269,620 
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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 hollow 
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 

70. 

tubular extension 18 passes. Connected with 
said arm 19 are bearing-lugs 21 which ex 75 
tend laterally past and in straddling rela- : i : 
tion to the other spring arm 19. Journaled 
in the free end of said bearing-lugs is a 
clamp-jaw 22- with which is connected a . 
suitable operating lever 23. When said fe 
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. . - 

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 being 
provided adjacent to its free marginal edge 
25, with a plurality of fastening devices 26. 

100 

0. 

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 ? 
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 is 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 
by means of a safety pin or other suitable, 
fastening device. The hollow-body 2 and its 
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binder 27, being thus applied to the patient, 
is ready for inflation. To this end the pump 
ing device is manipulated to 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 a 
great restrictive pressure upon said aim or 
leg which resultsin. a closure of the arteries 
and a stoppage of blood circulation or fow 
through the arm or leg. The amount of 
pressure desired to be exerted by the tourai 
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 is 
desired to release the tourniquet from the 
patient, all that is necessary to be done is to 
open the closure 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 
body 2 may be quickly 
pa?ient’s arma, or deg. 

If in using the tourniquet, it is found that 
the hollow-body is larger in circumference 
than is necessary to snugly accommodate the 
Saline to the arm or leg df the patient, then 
the hollow-body is looped around and the 
surplus gathered together and folded back 
over the encircling portion, before wrapping 
around the binder 27, then when the binder 
is wrapped around this fold the hollow 
body is held in place, and air may be intro 
duced into the encircling portion of the hol 
low-body with the properly applied inwardly 
directed expansive effect above described. 
The binder 22, being removable, nay be 

asily and quickly detached for cleansing 
and sterilizing purposes, and then replaced 
for further use. 

Referring now iO iig. 4 of the drawings, 
I have illustrated therein a slightly modified 
form of my novel pneumatic tourniquet. In 
this construction instead of providing an 
elastic hollow body by circular fora, as 
shown in Figs. 1 and 2, provide a fiat 
eiastie hollo XV i bodly 30, which inity be 
Y rapped arot mnd the arma, or leg of the patient 
in embl’acing J’elation thereto. This fiat ho!. 
low toiy 3() is equipped and otherwise co 
structed in the same manner as aiready ailove 
described in connection with the first Innen 
ioned c{nstriction, as will be apparent hy 
the applicatio in said fig, 4 ef siti 
character's of reference the 'ei () io set 
coi'responding patris, }} {{{3} is 
wrappect around tie in E hoilow body, after 
the sa ne has been p;iac{ ii eriti" (:iting re?a 
tion tiu the aran cxº?” legº gxi tie :: iiechi, ia si ! 

27, the hollow 
slipped off of the 

Taty 

nanner of ananipulating the same is other 
Wise the same as already above described in 
connection with the first mentioned construc 
tion. 

I am aware that some changes may be 
made in the arrangements and combinations. 
of the various devices and parts, as well as 
in the details of the construction 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 to the exact arrange 
aments and combinations of the various parts 
as described in the foregoing specification, 
nor do i confine myself to the exact detai iš 
of the construction of the said parts as illus 
trated in the accompanying drawings. 

I ?lain:- 
1. À pneumatic toirniqujet comprising a 

continuous tubular elastic body, an air 
plumping device connected with saidi body 
So as to coinntilnict te with its interior, and 
a normally closed air escape imeans con 
nected with said body in communication 
with its interior. 

2. A pneumatic tourniquet, comprising a 
continuous tubular elastic body, an air 
putinping device connected with said body so 
as to communicate with its interior, a nor 

closed air escape ineans connected mally 
with said body in comunication with its 
interior, an exterior flap integrally con 
nected with the outer surface of said body, 
a binder of non-elastic flexible material, and 
means for detachably securing one end of 
said binder to said iap. - 

3. A pneumatic tourniquet comprising a 
continuous tubular elastic body, an air 
pumping device connected with said isody 
So as to communicate with its interior, , , 
normally closed air escape means connected 
with Said body in communication with its 
interioi, and a flexible inder meinier of 
non-elastic material adapted to be wrapped 
exteiriorly about said body when it use. 

4. Á pletimatic t(ji riniquet éoi! Þrising ä. 
hollow body {f elastie haterial, an air ilief, 
tube connected witi said body, an air pump 
ing device secured to the atter end of said 
iiief tile, at air outlet, i.e innected with 
Sali body, metais for norii: y closing said 
dutiet the agains: {}f air there 
through, and a f dier na einber of 
non-eastic na; d t') be Wrapped 
{Xg ** * Yi Eta i} else. 

... 8 {{1}}}°?g ? 
:i ara air irilet 

:: t}{J?y:: an ai?" 
: to the oriter end of 
stället itu?ye connected 

S for herinally cising 
3)6 of air. 
integrally 
3 of Said 
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side thereof, means for normally closing. 
25 

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. 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 
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 

3,288,820 
of non-elastic material adapted to be 
wrapped exteriorly about said body whei in use. 

8. A pneumatic tourniquet comprising an 
endless tubular elastic body, an air inlet 30 
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 
ed with the outer surface of said body, a 
binder of non-elastic flexible material, and 
means for detachably securing one end of 
said binder to said-flap. 
In testimony that I claim the invention 

set forth above I have hereunto set my hand 
this 26th day of June, 1917. - 

WILLIAM LEVINE. 
Witnesses: Y . 

FREDIK. C. FRAENTZEL, 
FRED'K. H. W. FRAENTZEL, 
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