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ABSTRACT OF THE DISCLOSURE 
A: tracheal tube device having an outer tube and an .. 

inner tube insertable in and removable with respect to the 
outer tube is made by a method in which the outer tube 
is cast in initially straight form from a thermoplastic 
material and before cooling is bent into the desired radius 
and upon cooling the tube is relatively rigid and stiff in 
the pre-set curved form; the inner tube likewise being cast 
in a straight form but of an elastomeric material which 
remains ?exible when cooled. In usev the inner tube is 
inserted ,in the outer tube and readily conforms to the 
radius and shape thereof. The inner tube is disposable and 
is easily removed and replaced by a new sterile tube. 

BACKGROUND 'OF THE IINVENTION 
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The present invention concerns devices employed in ' 
tracheotomy. Instruments of that general character are 
adapted to be inserted into the throat or trachea of a 
patient to provide an airway while surgical operations are 
performed in the area and for treatment thereof in con 
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junction with the operation and subsequently, including a 
the removal of mucus and foreign matter. Such instru~ 
ments may be employed also in the treatment of chronic 
conditions. A great variety of such instruments, some 
times called trachea tubes, have been proposed over a 
long period of time. In some instances the instrument‘ ' 
comprises a single tube and in other instances it 
comprises an outer tube formed on a radius and an inner 
tube formed to the same radius the latter being adapted 
to be removed on occasion for cleaning purposes with 
out disturbing the outer tube which remains in ?xed po 
sition in the patient’s throat. Usually there is also pro 
vided in conjunction with the trachea tube an obturator 
adapted to be inserted in the outer tube temporarily, 
having a part adapted to close the inner end of the outer 
tube and shaped to facilitate the initial insertion of the 
tube into the throat. 

An. early patent showing a tracheotomy instrument 
comprising inner and outer tubes is Hartstein 507,813 
granted Oct. 31, 1893. In this instance the outer and inner 
tubes are each evidently formed initially with a ?xed 
.pre-set radius which is the same for both. Representative 
later patents are Nichols 2,765,792 and 3,088,466;'Cohen 
2,786,469; Koenig 3,169,529 and Stebleton 3,334,631. 
These later patents contain various statements regarding 
making the tubes of plastic and in some such as in the‘ 
patents to Koenig and Stebleton and the later patent to 
Nichols reference is made to the material being resilient 
or soft and ?exible. Stebleton proposes a silicone rubber 
which is ?exible and will bend, although the patent also 
describes the tubes as having a pre-set curvature. The 
patent to Cohen contains a general statement that the 
outer tube can be made of polyethylene which at ele 
vated temperatures can be bent. 

GENERAL DESCRIPTION OF THE PRESENT 
INVENTION 

The present invention concerns a tracheal tube device 
and method of making it marked by simplicity and econ 
omy of manufacture and convenience in packaging and 
use. The outer tube is initially cast in straight uncurved 
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form of a thermoplastic material ‘which is immediately 
bent while soft and ?exible into the desired radius and 
upon cooling becomes stiff and rigid with the pre-set 
radius. This method eliminates intricate and expensive 
mold construction. ' 

The inner tube is likewise cast as a straighttube but 
of an elastomeric plastic material and with a thinner wall 
than the outer tube and in use it may be inserted in the 
outer tube and readily conformslin shape thereto. Sim 
ilarly to the outer tube the mold for the inner tube may 
be of simpli?ed economical construction. The need for 
insuring that the radius conforms in casting to that of 
the outer tube, as is the case where both tubes are cast 
with a pre-set radius, is therefore eliminated. In fact in 
the present case there is no need for extreme accuracy as 
to the radius of the outer tube since the inner tube can 
readily conform thereto and variations in the curvature 
of the outer tube are of no concern. Also the straight 
inner tubes simplify the packaging of a number thereof 
in a container. 
Although the prior art contains many proposals or 

suggestions regarding the use of various plastic materials 
and various references to ?exible tubes and pre-set shapes, 
no prior disclosure is known of the combination of the 
steps and features and attendant advantages described 
above. 

Further features and advantages will be made apparent 
from consideration of a speci?c embodiment of the ar 
ticle and its method of manufacture and use. Accordingly 
in connection with the description thereof to follow, 
reference should be had to the accompanying drawings, 
in which: 

FIG. 1 is a cross sectional view of the outer tube as 
originally cast or molded; 

FIG. 2 is a cross sectional view of the inner tube as 
molded; ' 

FIG. 3 is an assembly view partly in section showing 
the outer tube bent into its ?nal normal shape with the 
inner tube inserted therein; 

FIG. 4 is an end view looking from the right in FIG. 3; 
and 

'FIG. 5 is a plan view of an obturator normally em 
ployed in connection with the insertion of the tracheal 
device in the patient’s throat. 
The outer tube 10 includes a flange or plate portion 

11 having a pair of slot openings 12 therein for recep 
tion of a band adapted to encircle the patient’s neck for 
holding the tracheal device in position in the usual man 
ner. The inner tube 15 is provided with a stop means 
limiting the extent of insertion in the outer tube such a 
means comprising in the present case an enlarged diam 
eter portion 16 having a shoulder 17 limiting the inser 
tion of the inner tube. The inner tube is provided with 
an annular ?ange 18 whereby it may be grasped for 
ready withdrawal of the inner tube. 
The outer tube may be comprised of various materials 

the essential characteristics being that it is capable of 
being ‘molded in a straight shape as shown in FIG. 1 and 
thereafter while heated bent into a curved shape such 
as that indicated in FIG. 3 and upon cooling being suffi 
ciently rigid and stiff to enable insertion in the throat 
of a patient and retain its shape. The selected material 
must of course be inert to human body substances. 
Various thermoplastic materials are available which are 
adapted to serve the necessary requirements. Among these 
are certain polyole?ns such as polyethylene or polypro 

- pylene. Other materials are polystyrene, nylon, silicone 
rubbers and various other natural and synthetic rubbers 
of appropriate grades. Linear polyethylene is particularly 
well suited for the purpose. 
As in the case of the outer tube the inner tube may be 

composed of various plastic materials but of the clas 
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tomeric type and molded in a straight shape capable of 
being readily inserted in the outer tube while in position 
in the patient’s throat and conforming to the shape and 
curvature of the outer tube and also readily withdrawn 
for sterilization or usually replacement by a new inner 
tube. Grades or modi?ed forms of the materials men 
tioned above for the outer tube can be obtained which 
will serve. A material particularly well adapted for the 
inner tube is ethyl vinyl acetate. 
The tracheal device may be made in various sizes in 

accordance with common practice. Preferably the tubes 
have a slight taper increasing in diameter from the in 
ner end to the outer exposed area. The wall thickness of 
the outer tube will vary depending particularly on the 
character of the material employed, the material and wall 
thickness being selected to provide the required rigidity 
and stiffness described above. As a speci?c example with 
linear polyethylene the wall thickness is preferably in the 
neighborhood of about .080 of an inch. 
As heretofore described, after the outer tube 10 is 

molded in the straight form shown in FIG. 1 and in broken 
line in FIG. 3 it is bent on a suitable radius to the curved 
shape indicated in FIG. 3 which normally would be about 
90°. The bending is of course performed while the ma 
terial is hot and conveniently may be done immediately 
following the casting of the tube, although in some in 
stances depending upon circumstances including the par 
ticular material it may be performed after preheating 
the outer tube. In any event it is essential that the tube 
have substantial rigidity and stiffness when cooled in the 
?nal form particularly against any tendency to collapse. 
As heretofore described casting the outer tube in ini 

tially a straight form eliminates intricate and expensive 
mold construction and operations. The casting may of 
course be performed by injection molding and among 
other advantages it avoids any ?ns or ridges on the outer 
surface of the outer tube such as commonly occurs with 
split molds. It is of course very desirable that the outer 
surface be completely smooth for insertion in the patient’s 
throat. 
The inner tube 15 preferably is tapered, gradually in 

creasing in size from the inner end to the enlarged por 
tion 16 and generally conforming to the inner diameter 
and taper of the outer tube. However, to insure a close 
seal the extreme inner end of the outer tube has a de 
creased inner diameter portion indicated at 22 and the 
inner end of the inner tube has an outer diameter suffi 
cient to result in a tight squeeze and a ?uid seal at the 
inner end to the enlarged portion 16‘, although generally 
accomplished since the inner tube is relatively thin walled 
and ?exible. The remainder of the inner tube 15 from the 
inner end of the enlarged portion 16, although generally 
corresponding to the tapered diameter of the outer tube, 
may be substantially smaller than the inner diameter of 
the outer tube since a seal is provided at the inner end 
area 22. The wall thickness of the inner tube, as in the 
case of the outer tube, may vary dependent upon the ma 
terial selected. In general it may be relatively thin since 
it is not subject to any substantial stress. In a speci?c 
example employing ethyl vinyl acetate the wall thickness 
was about .035 of an inch. 
The inner tube is readily insertable in the outer tube 

after the outer tube has been stationed in the patient’s 
mouth. Being ?exible the inner tube readily follows the 
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curvature of the outer tube and it can be easily with 
drawn. Although normally the same tube may be steril 
ized and reinserted, it is contemplated that it will be 
discarded and replaced by a fresh sterile tube. This may 
be economically done since the inner tube is composed 
of a minimum of material. Being cast in a straight form 
a number of the inner tubes may be packaged in a single 
container for distribution. 
Commonly the tracheal device is accompanied by an 

obturator 25 such as that shown in FIG. 5 having a ?exi 
ble slender stem 26 and an inner bulb portion having a 
conical forward shape 27 whereby it will extend out the 
inner end of the outer tube a sufficient distance to form 
a closed end and seal when the outer tube with the ob 
turator therein is initially inserted in the patient’s throat. 
The obturator will of course include a suitable handle 
portion such as that shown at 28 for ready manual with 
drawal and replacement of the obturator with an inner 
tube 15. 

Since various changes in carrying out the method of 
fabricating the tracheal device and certain modi?cations 
in the article may be made without departing from the 
scope of the invention it is intended that all matter con 
tained in the above description shall be interpreted as 
illustrative and not in a limiting sense. 

I claim: - 

1. A method of producing a tracheal device comprised 
of outer and inner telescopic tubes comprising casting an 
outer tube initially in straight form of moldable plastic 
material which is relatively rigid when cool, while heated 
bending said outer tube into the curved shape suitable 
for tracheal use, casting the inner tube in straight form 
of a plastic material which remains ?exible when cool 
and is freely capable of insertion in and withdrawal from 
the outer curved tube, and inserting said ?exible tube 
into said rigid tube. 

2. A method of producing a tracheal device in accord 
ance with claim 1 in which the outer tube is comprised 
of a thermoplastic material. 

3. A method of producing a tracheal device in accord 
ance with claim 2 in which the outer tube is cast from 
heated thermoplastic material and while still heated and 
plastic is bent into the curved shape. 

4. A method of producing a tracheal device in accord 
ance with claim 1 in which the inner tube is comprised 
of ethyl vinyl acetate. 
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