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To all whom 1t may concern.:

Be it known that I, Joux S. Dran, a cifi-
zen of the United States residing at Wheat-
land, 1in the county of Clinton and State of
IOW,;L have mvented new and useful Im-
pr ovements in Sur gical Devices for Iix-
panding Collapsed Luncrs, of which the fol-
lowing 1s a specification.

The present invention i1s an 1mprovement
in surgical devices for the treatment of col-
lap sed lung, a diseased condition which 1s

due primarily to the presence of pleural ef-

fusions.

When an operation for removal of pleural
effusion 1s performed, a section of rib 1s first
removed, fimid evacuated, and a drainage
tube then inserted. As soon as this has been
done, the atmospheric pressure against the
external surface of the lung, and that in-
troduced internally thereof through the
bronchi and trachea will virtually balance.
Consequently, the lung that has been col-
lapsed by pressure of the pleural effusion
will not expand undel normal conditions.
In treating a “case” of this character, 1t
was therefore formerly considered necessary
to apply a heavy dressing to the external
wound, thereby partly e\cludlng the air
from the latter, and to either make use of a
Wolfl’s bottle or to blow through a con-
stricted tube, so as to force moderately-com-
pressed air from the healthy lung into the
collapsed lung. Erequently, howevel ad-
hesion of the lung to the chest wall "toole
place before expansion could be effected,
and 1n such instances, the only course was
to resect the ribs and to cave the soft parts
of the chest 1n against the collapsed 1u11cr

It is the object of this invention, broadly
stated, to produce a device by means of
which normal respiration may be established
immediately upon the insertion of the drain-
age tube, thereby Insuring prompt expan-
sion by preventing adhesion.

Further, such object comprehends the pro-
duction of a device of the above specified

type in which the drainage tube 1s so con-

o0

DO

structed and so arranged “with reference to
its support as to prowde for 1ts ready and

accurate insertion in the wound irrespective

of the angular trend of the incision, and for
1ts retention in position when inserted there-
in, thus insuring perfect drainage and at the
same time avoiding irritation and macera-
tion of the tissues consequent upon the tube

becommg dlsplaced to obviate the necessity
for “secondary” operations or decortica-
tion; to render the patient more comfortable
than was possible under the old method of

treatment; and to materially reduce the time

necessary to obtain a cure.

Finally, the invention contemplates the
producti

These objects are effected by the present
invention, which, briefly described, com-
prises esscntmlly two members, a Support
and a drainage tube.
in turn, of base and wing members con-
structed from a single blank of suitable flexi-

ble sheet materml the base membel being

provided with a central opening, thlouﬂh
which the drainage tube projects. This tube
1S pivoted ad]acent its lower or outlet end
to the base member, and has a diameter con-
siderably less than that of the above men-
tioned opening, through which 1t projects,
as already stated. I‘or this reason, the tube
is capable of a swinging movement in a ver-
tical plane, so as to accommodate itself to
the Ell]ﬂlllalitV of the 1ncision in which it 1s
to be inserted. At its outlet end, the tube
1s provided with a flexible valve. The wing
member of the support extends in front of
and thus protects the drainage tube.

The preferred embodlment of the inven-
tion is illustrated in the accompanying
drawings, wherein :

I‘lome 1 1s a perspective view of the im-
pr oved device. FKig.2 1s a transverse vertical

‘sectional view thereof. Ifig. 3 is an enlarged

plan view of IFig. 1. Figs. 4 and 5 are de-
tail longitudinal “sectional views of different
forms of drainage tubes employed. Fig. 6
1s a fragmental perspective view of the tbe
shown in Fig. 5, with the valve omitted.
Reference being had to said drawings,

and to the characters marked thereon, A de-

notes 1n a general manner, the support,
and B the drainage tube, of'which two ele-
ments the device essentlally consists.

The support A 1s constructed from a sin-
ole die-struck blank of suitable thin sheet
metal and comprises a relatively long base
member 5, and a wing 6, the latter member
being formed upon the central portion of
the upper edge of the member first-men-
tioned. \ermber 5 has a slight transverse
bowing and 1s provided with a eircular
opening 7 located centrally thereof. At the

1on of a device which may be Sﬂb~'
Jected to complete sterilization.

The support consists,.
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edge of this opening, there are formed two ! In practice, it is advisable to employ the

d13111(-:-‘(110.:11]3?—01)1}051@ perforated lugs 8.
The drainage member I3 emphwed I COl-
nection with the support is in the form of a

short rubber tube of a diameter considerably
less than that of the openmg 7 thlmwh

which it 1s designed to preject. "o supumt
this tube, there 1s passed through its front
or lower end a pin 9, the ends of which pro-
ject through the per forations 1 Jugs 8. The
pin, therdor serves as the axis upon which
the tube swmes It may, as shown, be 1
the form of a straight wire strip plm 1ded
at 1ts ends with 11(31(15:3 one of which 18 re-
movable, or it may be 1n the form of a safety
pin of the ordinar v type. At its outlet end,
the tube carries a valve 10, formed by a disk
of oiled sillk, which 1s stitched dirvectly to
the upper surface of said end, as indicated
by the numeral 11, the stitches passing
through said end at a point removed from
the che thereof. This valve 1s 1101111%11*5?
in closed position, when the device 1s 1n use.
There is a definite and mmportant relation ex-
1stent between the rapidity of the operation of
the valve and the angle of the lower end face
of the tube with reﬁpect to the axis thereof,
the valve being designed to close the outlet
end of the tube durmg inhalation of the

patient, and to move away from and open
sald end during exhalation.

It is obvious that the length of the arc
through which the valve moves during its
closing movement is directly proportional to
the time consumed 1n such movement under
a constant force. Consequently, as the
length of such arc increases, the speed at
which the valve moves will decm%e As-
suming, then, that if the outlet end face o1
the tube forms a right angle with 1ts axis,
the valve will close 1115t:;111t1y upon inhala-
tion, any rearward beveling of said face
will have the effect of causing the valve to
close more slowly. Therefme 1t may. be
stated that 1f said face be oblique rather tlmn
perpendicular to the axis of the tube, the de-
gree of such obliqueness will control the
lﬂpldltV of the operation of the wvalve.

Tubes 11 which the principle 1s embodied

are 1llustrated i Figs. 4 and 5.

In operations for ‘the removal of pleural
effusion, 1t 1s considered advisable to permait
more or less air to enter the pleural cavity
at first for the purpose of lessening the intra
lung pressure by way of the tr achea and bron-
chi, and to gradually reduce the ameunt of air
a,dmlttec To cently dilate the lung from
day to (;a.y To effect, the initial entrance
of air, a notched tube such as is shown in
I'ig. 6 is employed, the valve being omitted,
however, in said ficure, to more clearlv dis-
close the notch Whmh 18 1ndicated by the
numeral 12 and 1s formed n the lower sur-
face of the outlet end of the tube, so as to
admit air into the tube behind the wvalyv

ot the support A it will be

- notched tube immediately after the opera-

tion, madua]]v decreasing the length of the
noteh day by dav, then to utilize a tube of
the type shown in i 1. 4, 1n which the notch

18 onutted, and ﬁmﬂlv to emplov the tube in

Fig. 2, in which the outlet end face is per-
pmuhcu]{u to the axis of the tube.
leferring, again, to the wing member 6
seen that said
member projects in a downward and out-
ward curve direetly in front of the outlet
f:l]d of the tube, thus affording adequate
protection therefor from interference on the
part of the dressing and from the discharge
from the wound. The wing is also intended
to neutralize the movement of the chest wall
of the patient during respiration, and to
this end a bandage 1s passed ar ound said
wine and around the chest with sufficient
hghtna%a to force the wing far enough 1n-
ward to exert an even pressure upon the
chest wall. It has been considered unneces-
<ary to illustrate this bandage, however, as
well as the dressings and other bandages ap-
plied. The base member of the support is
likewise adapted to flex under bandage pres-
sure, to conform to the shape of the chest
wall.

Owing to the pivotal mounting of the
tube, it will be appreciated that the latter
can readily accommodate itself to incisions
of various mchnations, and when 1 posi-
tion 1t cannot turn or be otherwise dis-
placed. This 1s a matter of considerable
mporiance, since such turnine movement,
if possible, might 1rritate the tissues of thc
wound and cause the same to become 1n-
fected. A simmilar result 1s also avoided by
preventing the matter discharged through
the tube from coming into contact with the
tissuites, and by wrapping the tube with sev-
eral thicknesses of gauze or other suitable
material, saturated with a 5% solution of
1odoform, or otherwise appropriately medi-
cated. This wrapping, which 1s indicated
in dotted lines 1n Fig. 2, serves to prevent
the entrance of air around the outer surface
of the drainage tube into the pleural cavity,
as well as to heep the wound sterile. It also
has the effect of preventing the discharge
from being sucked back into the p. leural
cavity, thereby avoiding reinfection. More-
over, the construction of the device as a

vhole 1s such that 1t can be readily sterilized
without mjury to any of the parts thereof.
It may, finally, be stated that the valve may
be constructed of foil, o1 of any other light
and flexable w atupmof material, rather
than of oiled silk, 1f considered desuable
and that owing to the positive attachment
of the drainage tube to the shield, a very
short leneth of tube may be made use of,
thereby completely avoiding protrusion of

e. | the inlet end of the tube into the pleural
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cavity. In actual practice, the length of the
tube 1s such that 1ts working portion 1s

“exactly equal to the combined thickness ot

the chest wall of the patient and
ping of medicated gauze.

What 1s claimed 1s:

1. A surgical drainage device comprising
a drainage tube having one end thereotf
acdapted for reception in a wound, and a sup-
port to which said tube 1s pivoted, to ac-
commodate itself to the trend of the incision.

9. A surgical drainage device comprising

the wrap-

a drainage tube provided at one end with a
valve and having its other end adapted for
reception in a wound, and a support to

which said tube 1s pivoted for movement
relative to said support in a vertical plane.

3. A surgical drainage device comprising
a support formed with a centering opening,
and a drainage tube pivoted to said support
for angular adjustment with respect thereto,
and having one -of 1its ends projecting
through said opening and adapted for In-
sertion 1n a wound. -

4. A surgical device for drainage pleural
effusions comprising a base member, a drain-
age tube attached thereto, and a flexible
wing connected to said base and extending
in front of sdid tube, to protect the same.

5. In a surgical device for draining pleu-
ral effusions, a drainage tube and a support
therefor, said support being provided with
2 member upon which the tube 1s pivoted
and by which it is held against turning, and
with an additional member extending in
front of said tube for protecting the same.

6. In a surgical device for draining pleu-
w1 effusions, a resilient support comprising
integrally-connected base and wing mem-
bers, and a drainage tube pivoted to the
base adjacent its outlet end and behind said
wing, and provided with a valve at said

8

end, said base being formed with an open-

ing through which said tube projects.

7. A surgical drainage tube having a
valve pivoted to 1ts outlet end and having
a notch formed in said end to admit air
behind the valve. '

8. A surgical drainage tube having a
valve pivoted to the upper surface of 1its
outlet end, and having the face of said end
extending rearwardly and obliquely to 1its

axis.

9. A surgical drainage tube having a

valve pivoted to the upper surface of 1its

outlet end, and having the face of said end
rearwardly beveled, the lower surface of said
end having a notch formed therein to admat
air behind the valve.

10. In a surgical device for draining pleu-
ral effusions, a support comprising a mem-
ber adapted to flex under bandage pressure,
to conform to the chest wall of the patient,
and a flexible member connected to the first
mentioned member for neutralizing the
movement of said wall during respiration;
in combination with a drainage tube at-
tached to one of said members.

11. A surgical drainage tube, having a
movable valve of flexible sheet material
stitched to its outlet end for closing the
same, the stitches passing through said end
at a point removed from the face thereof,
to permit portions of said end to be cut away
for varying the angle of said face to the axis
of said tube, to control the rapidity of the
operation of said valve.

In testimony whereof 1 have hereunto set
my hand in presence of two subscribing wit-

nesses.
JOHN S. DEAN.

Witnesses: .
Epwarp J. RIEDESEL,
ArperT DIECKMANN.
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