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United States Patent Office 3, 15,138 
Patiented Dec. 24, 963 

3, 5,338 
EVACUATCBER 

Robert T. McEvenay, 900 N. Michigan Blvd., Chicago, 
Eii.; Harcid A. Snyder, 458 5th S. N.W., New Philia 
delpinia, Ohio; and Gregory B. Stalivan, 2239 W. 159th 
St., Blue Esaiad, A.; said Sivan assigner of one-third 
to said McEveniny 

Fied July 14, 1963, Ser. No. 42,389 
24 Cains. (C. 28-278) 

The invention relates to evacuators and more particu 
larly to surgical evacuators for the removal of fluid from 
the human body and the like. The present invention has 
among its objects the production of an evacuator struc 
ture for use in the evacuation of fluids from the human 
body which is capable of handling 150 cc. or more fluid 
and which is capable of producing a negative pressure 
or suction equal to a column of water of 26 mm. or more 
in height, rendering the service extremely effective for 
the purposes intended. 
Another object of the invention is the production of an 

evacuator structure which eliminates the need for elec 
trical or mechanical pumps or the like, and which is 
very simple in construction and relatively inexpensive to 
manufacture, whereby the device may be packaged in 
sterile form with all necessary accessories such as tubing, 
needles, mounting elements and the like, whereby the 
item may be stocked and used as a one-time Operation, 
and subsequently discarded. 
A further object of the invention is the production of 

an evacuator having the above features which is rela 
tively unbreakable, foolproof, and provided with all neces 
sary means to permit its attachment to the body of the 
user, thereby eliminating any possibility of a failure of 
operation as a result of disengagement of the tube or the 
like which might otherwise result from movement of the 
patient or other reasons, and permitting it to be readily 
employed for use on ambulatory patients and the like. 
Many other objects and advantages of the present inven 

tion will be obvious to those skilled in the art from the 
disclosure herein given. 

In the drawings, wherein like reference characters indi 
cate like or corresponding parts: 

FIG. 1 is a front view of a portion of a human body 
illustrating the application of the present invention there 
to in a radical breast dissection or breast removal; 

FIG. 2 is a front view of a portion of a human leg 
illustrating the application of the present invention to an 
operation on a broken tibia; 

FiG. 3 is a view similar to FIG. 2 following comple 
tion and suture of the wound illustrated in F.G. 2; 

FEG. 4 is a plan view of the evacuator unit illustrated 
in FIG. 1; . 

FIG. 5 is a sectional view taken approximately on the 
line 5-5 of FIG. 4; 

FIG. 6 is an enlarged sectional view, similar to FiG. 5, 
of a portion of the structure illustrated in FIG. 5, illus 
trating the evacuator unit in a collapsed or operative posi 
tion; 

FIG. 7 is an enlarged figure of a portion of the tubing 
employed, with portions thereof shown in cross Section 
and illustrating the engagement therewith of the needle 
used in installing the tubing in a wound or the like; 
and 

FIG. 8 is a plan view, with portions in sections, of a 
Y connector member by means of which two evacuating 
tubes may be connected to a single evacuator unit. 
The present invention contemplates the use of a very 

simple container structure which readily adapts itself for 
manufacture out of plastic or other material and which is 
so designed that upon a partial collapsing, adapted to be 
readily performed manually, the container will tend to 
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2 
resume its original shape, creating a negative pressure 
or partial vacuum therein, so that by the use of suitable 
tubing the container interior may be operatively con 
nected with the interior of a wound or the like, opera 
tive to draw fluids from the latter into the container under 
the action of the reduced pressure therein. Suitable means 
may be readily provided, enabling reestablishment of the 
reduced pressure following depletion thereof as fluids are 
withdrawn from the wound into the container. The 
evacuator unit may be so designed that it may be strapped 
or otherwise applied to the body of the user to insure 
that it will be maintained at all times in operative posi 
tion, and at the same time permitting the patient to be 
ambulatory. 

Typical applications of the present invention in the 
Surgical field, for example, and not by way of limitation, 
are: 

(1) In large surgical fields developed in operations 
Such as radical breast and neck dissections, abdominal, 
perineal and certain chest procedures. 

(2) in evacuating hematoma in such operations as upon 
the hip, femur, tibia, forearm or hand. 

(3) To evacuate joint fluid following knee joint opera 
tions and the like. 

(4) Compound fractures. 
(5) The treatment of large soft tissue abscesses and the 

like. 
(6) In the treatment of chronic osteomyelitis, septic 

joints and the like. 
(7) Other uses, as for example, the replacement of 

catheters now employed in many situations. 
The use of drains in wounds is quite common, ordinary 

cperative wounds normally being drained for a period of 
forty-eight hours after the operation. Extensive pro 
cedures or operations such as hip reconstructions and 
femural shaft procedures yield three hundred to eight 
hundred cc. of blood and serum during the first forty 
hours. The next eight hours normally shows a diminish 
ing return until near the end of the forty-eight hour 
period little if any material is recovered, following which 
the drains or tubes may be removed. The use of effective 
measures to withdraw such fluids results in a number of 
improved conditions. Swelling is kept at a minimum and 
ature tension is narkedly decreased, with noticeably less 

post operative pain, and the wound edges are kept white, 
flat and quiescent. 
The elimination of hematoma, Sweiling and tension also 

eliminates some encouraging factors for infection. 
The tubing employed inside the body is constructed 

of plastic or other material which is non-reactive to the 
body constituents and is constructed with walls which are 
rigid as distinguished from collapsible, the tube being of 
a size to accommcdate the fluids as they accumulate and, 
as hereinafter described in detail, we have found that a 
tubing which will fit a sixteen gauge needle, is very satis 
factory for the purposes intended. 

In use, a portion of the tubing, usually a free end 
thereof in the case of single tubes, may be suitably in 
serted in the wound as hereinafter described in detail, 
following which it is operatively connected to the evacu 
ator container unit which is suitably manuaily actuated 
to create a negative pressure within the container where 
by fluids will be drawn from the wound into the con 
tainer. Straps or other suitable means may be provided 
to permit the securement of the evacuator container or 
unit to the body of the user or patient. 

Referring to the drawings and more particularly to FIG. 
1, the reference numera 3 indicates generally an evacua 
tor container or unit, the interior of which is adapted to 
be placed under a reduced or negative pressure compared 
with that of the exterior. In the illustration which shows: 
the application of the invention to a breast operation, a 
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pair of tubes 2 are inserted in the wound and operatively 
connected to the container by a connecting or lead-away 
tube 3 and manifold means formed as a Y-shaped con 
nector member 4 operative to connect the tube 3 to the 
tubes 2, with the container unit being mounted on the 
lower chest or stomach of the user by suitable means 
such as a plurality of straps 5, as hereinafter described in 
greater detail. it will be noted from a reference to FIG. 
1 and as will be apparent from the description of FiOS. 
2 and 3 hereinafter given, the tubes within the wound are 
not brought out through the incision, Such as the incision 
6 illustrated in FiG. 1, but rather a point spaced there 
from whereby the tube passes through healthy tissue and 
from which the tube, following completion of its intended 
use, may be readily withdrawn, leaving a small opening 
which will readily heai. 

The Evacuator' Unit 

Referring to FIGS. 4 through 6, the embodiment of the 
invention illustrated employs an evacuator container or 
unit i which is coastructed of reiatively thin flexibie or 
pjiable plastic, or other suitable material, the unit i il 
lustrated comprising a generally circular top wall 7, a 
generally similarly shaped botton wall 8 and an annular 
shaped side wall 9. As illustrated in F.G. 6, the top and 
bottom walls 7 and 8 are secured to the adjacent edges 
of the side wall 9 by two seam lines a which may be 
formed as a suitable bond or weld resulting from the ap 
plication of heat and pressure to the portions to be joined, 
the free edge portions 2 of the top and bottom members 
extending beyond the outer weld line, permitting it to foid 
inwardly as illustrated in FEG. 6. 
Mouating flaps 3 may be integrally formed with the 

bottom wall 8, the fiaps as illustrated in FiG. 6 preferably 
being provided with a reinforcing ring 4 of similar ma 
terial and Secured thereto by Suitable means Such as heat 
and pressure welding or the like, the flaps thus being pro 
vided with an opening 5 through which the mounting 
straps 5 may be passed. 

Positioned within the container are a pair of oppositely 
disposed members 5 and 17 which, in the construction 
illustrated, may be identical in shape and size, the mem 
bers illustrated being circular in shape and having a di 
ameter substantially equal to the inner diameter of the 
top and bottom walls. The members 6 and 7 are made 
from relatively rigid material Such as a suitable plastic or 
the like, and may be provided with a suitable means, as 
for example, a plurality of inturied oppositely disposed 
cylindrical bosses or shoulders 18, for maintaining Je 
spective compression springs 19 in operative position be 
tween the members 6 and 7, four such springs being 
employed with each member 16 and A7 having a like 
number of portions S8 formed therein. 
The container may be provided with a suitable fluid 

outlet, illustrated as being formed by a tubular member 
23, having an outwardly extending flange 22 thereon 
which is secured in fluid tight relation to the upper wall 
T by suitable means such as cenhenting, welding or the like. 
The outlet member illustrated is aligned with one of the 
spring aligning portions i8, top wall 7 being provided 
with an opening 23 therein to operatively connect the in 
terior of the container, through the portion 28, with the 
interior of the outlet member 23, the latter being re 
leaseably closed by a suitable stopper member 24 which 
may be provided with suitable means, such as a flat rela 
tively thin strip 25, which may be manually grasped to 
facilitate the insertion or removal of the stopper 24 from 
the mennber 23. 
The tube 3, forming the means by which fluid may enter 

the container 1, is suitably secured at its adjacent end to 
the container, as for example, by providing the tube with 
an outwardly extending flange 26 which may be suitably 
Secured to the wall 7, the tube 3, in the construction il 
lustrated, being aligned with one of the spring aligning 
portions 38 and operatively connecting with the interior 
of the container through an opening 27 formed in the top 
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wall 7 and the interior of the aligned portions 3. If de 
sired, the strip 25 associated with the stopper 24 may be 
provided with an apertured free end 28 having a hole 29 
therein, the strip 23 being of a length to permit the tube 
3 to be inserted through the opening 29 so that the stopper 
24 can act be iost from the unit. Likewise, to insure a firm 
connection between the stopper and the inlet tube 2i, the 
latter may be tapered or flared slightly and the stopper 
complementally formed as disclosed in FIG. 6. 
As illustrated in FiG. 7, the tubing 2 which is adapted 

to be inserted into the wound is constructed from a Suit 
able material which is inert to the body fluids and tissue, 
the tube being relatively flexible but having a wall thick 
ness which will provide in effect a rigid tube wall which 
will adequately resist collapse under the operational coil 
ditions involved. We have found that a tube having an 
internal diameter of approximately one-sixteenth of an 
iiich is adequate for most applications of the invention, 
the tube having an external diameter of approximately 
one-eighth of an inch. As illustrated in FIG. 2, the free 
end 2a of the tube may be provided with a plurality of 
apertures 33, the length of the apertured portions vary 
ing as to the particular application in which it is to be 
employed, with an initial length of eight inches, which if 
desired may be shortened by cutting off the tube, being 
sufficient for most applications. In the embodiment shown 
in F.G. 7, the tube is provided with apertures 31 having 
a diameter of approximately forty-thousandths of an inch 
and axially spaced substantially one-quarter of an inch, 
the apertures being diametrically positioned on opposite 
sides of the tubing and conveniently formed by punching 
or other suitable operation. Thus, perforations 31 may 
be readily produced by punching with a member having 
a diameter of approximately fifty-six thousandths of an 
inch and following the punching operation the material at 
the perforations will flow slightly to reduce the diameter 
of the perforations to approximately forty-thousandths of 
an inch. 
The tubing thus far is of a size which may be readily 

affixed to a needle, indicated generally by the numeral 32, 
of a size substantially equal to that of a 16-gauge needle, 
which is provided with a suitable point 33 at one end and 
a mounting stem 34 at the opposite end, having external 
threads 35 thereon. The stem 34 is connected to the 
needle body by a neck portion 36 of reduced diameter, 
whereby the stem may be screwed into the adjacent end 
2b of the tubing 2 and affixed thereto by the threads 35, 
the end of the tube extending into the neck portion 36, 
as illustrated in FiG. 7, whereby the end of the tube will 
not interfere or engage the flesh as the needle and tube 
are drawn therethrough. 

Operation of the Device 
In use, as illustrated in FIG. 2, prior to suturing of the 

wound W one or more tubes are placed with their perfor 
ated ends in the wound, the perforations preferably being 
positioned at the points where evacuation is desired, the 
opposite end 2b of the tube being brought through sound 
tissue as illustrated at 37 and 38, such insertion being ac 
complished by insertion of the needie 33 and connecting 
tubing 2 from within the wound outwardly through the 
healthy tissue. Following the placing of the tube or tubes 
in the manner illustrated, the wound is closed by sutur 
ing in the usuai manner. The tube may then be cut adja 
cent the connection thereof with the needle 33 to sever 
the latter and provide a clean tube end which may be in 
Serted either into the lead away tube 3, operative to con 
nect the tube 2 with the evacuator unit , or if two tubes 
are employed as illustrated in FGS. 1 or 2, the corre 
sponing ends of the tubes, may be operatively connected 
to the lead away tube 3 by a suitable manifold means 
formed as Y-shaped connector 4 which may be constructed 
of plastic or other suitable material, the connecting leg 
39 thereof having an internal diameter capable of receiv 
ing the adjacent end of the lead away tube 3 in a tight 

75 fit by means of which the connector 4 will be firmly at 
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tached to the tubing 3. The opposite legs 40 are provided 
with end portions of a size to accommodate the smaller 
tubing 2, adapted to engage the latter in a firm friction 
grip which will retain the tubing operatively connected 
under all normal conditions. 

If desired, instead of using a pair of tubes as illustrated 
in FGS. 1 and 2, in some conditions a single tube may 
be satisfactory, such construction being illustrated in FIG. 
3 wherein the single tube 2 is provided with a perforated 
intermediate portion 41 which is adapted to be inserted 
into the wound, both ends cf the tube being brought out 
of the exterior and operatively connected by suitable 
means such as a connector 4 to the lead away tubing 3. 

Following the operative connection of the tubing 2 and 
3, the stopper 24 may be temporarily removed from the 
outlet 2 and pressure applied to the top and bottom walls 
7 and 8, as for example, by manually Squeezing the con 
tainer, to collapse the intermediate wall 9 and move the 
top and bottom walls toward one another to a position 
similar to that illustrated in FIG. 6. While the walls i 
and 8 are so positioned, the stopper 24 is reinserted into 
the outlet 2:... and pressure on the container released, 
whereby the compression springs 19 will urge the mem 
bers 6 and 7 in opposite directions, thus tending to ex 
pand the container to its original shape and size and 
thereby create a negative pressure or vacuum in the con 
tainer unit , which through the tubing 3 and tube or 
tubes 2, will tend to draw any accumulated fluids within 
the wound into the container , such action continuing 
until the container has been filled to a point where the 
action of the springs 39 is exhausted. At such time the 
stopper 24 may be removed and any fuids drained from 
the container, following which the latter may be collapsed 
as previously described and the stopper reinserted to re 
store the original conditions. 
To facilitate the desired operations, and permit persons, 

otherwise able, to be ambulatory, straps 5 or other suit 
able means may be employed to mount the container unit 
1 on the body of the user. Thus in the example illus 
trated in FIG. 1, the unit may be mounted on the lower 
chest or abdomen of the user by means of the straps 5 
which may be passed through the openings A5 in the 
straps 3 to position the strap beneath the bottom wall 
8, following which the strap may be passed around the 
body of the user and the free end secured by suitable 
buckles 42 or the like. In cases such as illustrated in 
FIGS. 2 and 3, the container may be strapped about the 
thigh of the user or otherwise attached, at a suitable loca 
tion, to the user's body. 

After the unit has served its purpose, the tubing 2 may 
be suitably renoved from the body of the user, such 
tubing being withdrawn from the wound in those cases 
where the free end of the tubing is positioned in the 
wound, and in those cases such as illustrated in FIG. 3 
the tubing is sterilized and cut adjacent one end of its 
exit from the body, foilowing which the other end is ten 
sioned to withdraw the tubing. 

It will be noted from the above that we have provided 
an evacuator structure which is very efficient in use, yet 
sufficiently simple in construction and inexpensive to 
manufacture to permit its use as a one time operation, 
whereby each case would employ a new unit, thereby 
eliminating cieaning problems, etc. Preferably the device 
would be packed as a complete kit in a suitable sterie 
wrapping or envelope, each kit containing an adequate 
supply of tubes and needles, together with the container 
unit, connectors, mounting straps, etc., whereby each 
package is self-contained with all items necessary for the 
application which is to be made thereof. 

Having thus described our invention, it will be obvious 
to those skiiled in the art from the disclosure herein given 
that various modifications may be made in the same with 
out departing from the spirit of our invention; hence we 
do not wish to be understood as limiting ourselves to the 
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6 
exact form, construction, arrangement and combination 
of parts herein shown and described, or uses mentioned. 
What we claim as new and desire to secure by Letters 

Patent is: 
1. A self-contained, independently operable evacuator 

Structure for the extraction of body fluids, for ambula 
tory human use, said evacuator structure comprising a 
fluid tight container formed from flexible material, said 
container having circular top and bottom walls connected 
at their peripheral edges by an annular shaped wall, a pair 
of circular members of approximately the same size as 
the interior portions of said top and bottom walls and dis 
posed within said container adjacent such walls, a plu 
rality of springs disposed between said members with the 
opposite ends of each spring engaging the respective 
Inenbers to exert a separating force thereon, oppositely 
disposed inwardly extending means on said members en 
gageable with said springs to retain the latter in operative 
position, one of said circular container walls including an 
inlet tube connected thereto in fluid tight relation, an out 
let also provided in the aforesaid container wall, means 
releasably seating said outlet, the opposite wall being pro 
vided with a plurality of outwardly extending flaps con 
Structed to operatively receive means for maintaining the 
cClintainer on a body, a fluid receiving tube operatively 
connected in fluid tight (relation to said inlet tube, said 
fluid receiving tube being flexible and having relatively 
non-collapsible side walls, a portion which is provided 
with a plurality of generally radially extending openings 
therein operatively communicating with the tube exterior, 
said last mentioned portion being adapted to be inserted 
into a wound with Said openings forming fluid inlets, said 
circular members being operative when moved by col 
iapsing of Said container to compress said springs, to 
create a negative pressure in said container to draw fluid 
through said tube into the container. 

2. An evacuator structure as defined in claim 1, 
wherein said fluid receiving tube is constructed for manual 
connection with said inlet tube, and a needle is provided 
with a point at one end and means at the other end en 
gaging and securing the end of said fluid receiving tube 
engageable with said inlet tube for drawing the adjacent 
end portion of the fluid receiving tube through flesh, out 
Wardly from a wound to be evacuated. 

3. A self-contained, independently operable evacuator 
Structure for the extraction of body fluids, for ambula 
tory huiman use, said evacuator structure comprising a 
fluid tight container formed from flexible material, said 
container having top and bottom, and side walls, a pair of 
members of approximately the same size as the interior 
portions of said top and bottom walls and disposed within 
said container adjacent such walls, a plurality of springs 
disposed between said members with the opposite end of 
each Spring engaging the respective members to exert a 
separating force thereon, one of said container walls in 
cluding an inlet tube connected thereto in fluid tight rela 
tion, an outlet also provided in the aforesaid container 
wall, removable means releasably sealing said outlet, a 
fluid receiving tube operatively connected in fluid tight 
relation to said inlet tube, said fluid receiving tube being 
flexible and having relatively non-collapsible side walls, a 
portion which is provided with an opening therein opera 
tively communicating with the tube exterior, said last 
mentioned portion being adapted to be inserted into a 
wound with said opening forming a fluid inlet, said mem 
bers being operative when moved by collapsing of said 
container to compress said springs, to create a negative 
pressure in said container to draw fluid through said tube 
into the container, and an outwardly extending flap pro 
vided on one of said walls constructed to operatively re 
ceive means for maintaining the container on a body. 

4. A self-contained, independently operable, evacuator 
for the extraction of body fluids, for ambulatory human 
use, said evacuator comprising in combination, a container 
formed of flexible material, said container having a pair 
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of oppositely facing end walls and a connecting side wall 
arranged for movement of the end walls relatively to 
Ward each other to reduce the volume of the container, 
said container being resiliently compressible when sub 
jected to manual pressure and upon release of said manual 
pressure being resiliently expansible to a normal expanded 
position, said container having an opening in one wall 
thereof, a conduit of flexible tubing connected at one 
end to said container opening, the other end of said tub 
ing being of a material compatible with human tissue 
and being arranged for insertion into a body wound, 
means fortning a part of the evacuator and forming an 
exhaust opening in communication with said container, 
and closure means for said exhaust opening, whereby 
upon compression and release of said container with the 
tubing end inserted into a body wound, and upon closure 
of said exhaust opening, body fluids will be extracted 
from the wound by continuous suction upon expansion of 
the container and expressed into the container for storage 
therein. 

5. An evacuator as defined in claim 4 wherein said 
other end of said flexible tubing is provided with a multi 
plicity of juxtaposed openings for insertion into said body 
Wound. 

6. An evacuator as defined in claim 4 wherein a plu 
rality of springs is provided within the container for 
effecting the resilient expansion thereof upon release of 
said manual pressure. 

7. An evacuator as defined in claim 4 wherein said 
container is provided with strap fastening means, and 
wherein said evacuator further includes a strap member 
arranged to be secured to said fastening means and to 
the body of a human for supporting the container there 
from, whereby to facilitate the ambulatory human use 
of said evacuator. 

8. An evacuator as defined in ciaim 4 wherein said 
closure means for said exhaust opening comprises a se 
lectively operable manual valve. 

9. An evacuator as defined in claim 8 wherein said 
valve comprises a valve plug insertable into the exhaust 
opening in the container, and a strap anchored to the 
containing carrying said plug. 

10. A self-contained, independently operable, evacua 
tor for the extraction of body fluids, for ambulatory hu 
man use, said evacuator comprising in combination, a 
container formed of flexible material, said container hav 
ing a pair of oppositely facing end walls and a connecting 
side wall arranged for movement of the end walls rela 
tively toward each other to reduce the volume of the 
container, said container being resiliently compressible 
when subjected to manual pressure and upon release of 
said manual pressure being resiliently expansible to a 
normal expanded position, said container having an open 
ing in one wall thereof, a conduit of flexible tubing con 
nected at one end to said container opening, the other 
end of said tubing being of a material compatible with 
human tissue and being arranged for insertion into a 
body wound, a needle removably connectable to said 
tubing for drawing said other tubing end into said body 
wound, means forming a part of the evacuator and form 
ing an exhaust opening in communication with said con 
tainer, and closure means for said exhaust opening, 

O 

3 5 

5 5 

60 

8. 
whereby upon compression and release of said container 
with the tubing end inserted into a body wound, and 
upon closure of said exhaust opening, body fluids will 
be extracted from the wound by continuous suction upon 
expansion of the container and expressed into the con 
tainer for storage therein. 

11. An evacuator as defined in claim 10 wherein said 
needle is sharpened at one end, and is provided at its 
other end with threads for removable connection to said 
tubing. 

12. A self-contained, independently operable, evacuator 
for the extraction of body fluids, for ambulatory human 
use, said evacuator comprising in combination, a con 
tainer formed of flexible material, said container hav 
ing a pair of oppositely facing end walls and a connecting 
side wall arranged for movement of the end walls rela 
tively toward each other to reduce the volume of the 
container, said container being resiliently compressible 
when subjected to manual pressure and upon release of 
said manual pressure being resiliently expansibie to a 
ormal expanded position, said container having an open 

ing in one wall thereof, a conduit of flexible tubing com 
prising a first tubing portion connected at one end to said 
container opening, a Second tubing portion of a material 
compatible with human tissue arranged for insertion into 
a body wound, and a connector removably interconnect 
ing said tubing portions, means forming a part of the 
evacuator and forming an exhaust opening in communica 
tion with said container, and closure means for said ex 
haust opening, whereby upon compression and release of 
said container with the tubing end inserted into a body 
wound, and upon closure of said exhaust opening, body 
fluids will be extracted from the wound by continuous 
suction upon expansion of the container and expressed 
into the container for storage therein. 

13. An evacuator as defined in claim 12 wherein said 
first tubing portion is of larger size, and said second tubing 
portion is of smaller size, and Said connector comprises 
adaptor means for accommodating and interfitting said 
tubing portions of different size. 

14. An evacuator as defined in claim 12 wherein said 
first tubing portion comprises a single reach and said 
second tubing portion comprises a plurality of reaches 
in parallel, and said connector comprises adaptor means 
for accommodating and interfitting said single and mul 
tiple tubing reaches. 
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