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57 ABSTRACT 

A tracheal tube for use in intubating a trachea, and 
which embodies passageways and openings therein 
which are constituted and arranged in a manner par 
ticularly effective for the passage of suction catheters, 
and the like, therethrough into bronchi, and the like. 
The tube preferably embodies a cuff mounted on the 
end and sides thereof for effecting a seal between the 
tube and the trachea, and for protecting the trachea 
against injury. The cuff embodies resilient means for 
maintaining it in expanded position, and is contract 
ible by means of a vacuum applied thereinto by a sec 
ondary tube mounted on the tracheal tube. 

5 Claims, 7 Drawing Figures 
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TRACHEALTUBES 

BACKGROUND OF THE INVENTION 

The present invention relates to tracheal tubes. 
It is a primary object of the present invention to af. 

ford a novel tracheal tube, 
Another object of the present invention is to enable 

a novel tracheal tube to be afforded which is particu 
larly well adapted for use in selectively inserting other 
instruments, such as suction catheters, and the like, 
into desired position, such as, for example, into se 
lected ones of a patient's bronchi, and the like. 
Another object is to afford a novel tracheal tube em 

bodying a leading or distal end for insertion into a pa 
tient, and in which the parts of the distal end are consti 
tuted and arranged in a novel and expeditious manner. 

Tubes for insertion into a patient, such as, for exam 
ple, tracheal tubes, catheters, enema tubes, and the 
like, heretofore known in the art, have had side open 
ings therein for the passage of fluids therethrough into 
and out of the patient. However, insofar as is known, 
all such openings in such tubular members have hereto 
fore been disposed in positions, such as, for example, 
that of the side opening shown in my earlier U.S. Let 
ters Pat. No. 3,640,382, issued Feb. 8, 1972, wherein 
they were not well adapted for use in introducing suc 
tion catheters, and the like, into a patient because pas 
sage of the catheters through the openings would be 
obstructed or prevented by the portions of the tube ad 
jacent to the openings, or the suction catheters would 
pass out of the openings at such an angle that they 
would impinge substantially directly against the trach 
eal wall and injure the latter, and the like. It is an im 
portant object of the present invention to afford a novel 
tracheal tube which overcomes such disadvantages of 
tracheal tubes heretofore known in the art. 
Another object of the present invention is to afford 

a novel tracheal tube having side openings therein, 
which are constituted and arranged in a novel and ex 
peditious manner effective to enable suction catheters, 
and the like, to be fed therethrough quickly and easily, 
and in a manner which is not injurious to a patient. 
Tracheal tubes, as that term is used herein, may be 

of different types, such as, for example, orotracheal 
tubes, nasotracheal tubes and tracheostomy tubes, 
Also, such tubes may be flexible, the main body portion 
thereof being made of flexible material, such as, for ex 
ample, rubber or a suitable plastic material, such as, 
polyethylene, or the like, or they may be stiff or rigid, 
being made of material such as stainless steel, or the 
like, the latter type of tubes being useful as tracheos 
tomy tubes. The present invention is intended for use 
in the construction of all such tracheal tubes. 
As is well known in the art, tracheal tubes have com 

monly been inserted into the trachea of a person for 
various purposes, such as, for example, to enable a per 
son to breathe, or to enable intermittent positive pres 
sure ventilation of the respiratory tract to be carried 
out. Often, it is highly important, particularly in such 
instances as when positive pressure ventilation of the 
respiratory tract is to be carried out, that an airtight or 
substantially airtight seal be provided between the 
tracheal tube and the trachea. Various attempts have 
been made theretofore to effect such seals between 
tracheal tubes and the trachea, such as, for example, by 
using large tubes which completely fill the trachea, or 
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2 
using cuffs which are mounted on the tubes and which 
are engageable with the trachea. The cuffed tubes here 
tofore known in the art have included tubes of the type 
shown in my aforementioned earlier issued U.S. Pat. 
No. 3,640,382, which have proven highly successful, 
and which comprise a cuff, embodying a flexible, air 
impervious cover disposed in surrounding relation to a 
portion of the tube and hermetically sealed thereto, 
and a porous resilient body portion made of suitable 
material, such as, for example, sponge rubber, mounted 
around the elongated tube, within the cover for yield 
ingly urging the cover outwardly away from the tube. 
An auxiliary tube extends into the cover of the cuffed 
tubes of the last mentioned type, in hermetically sealed 
relation thereto, and air may be withdrawn from the 
cover through the auxiliary tube to thereby cause the 
cuff to collapse to facilitate the insertion thereof into 
a trachea, after which the auxiliary tube may be opened 
to the atmosphere to thereby permit the cuff to expand 
into yielding, sealing engagement with the trachea. 
Other cuffed tracheal tubes heretofore known in the 

art have included the type shown in the Stern U.S. Pat. 
No. 3,21 1,152, which issued Oct. 12, 1965, wherein 
the cuffs are in the form of elastic diaphragms or tubes 
mounted on the main tube in surrounding relation 
thereto, with the cuff normally, and when being in 
serted into the trachea being in uninflated or deflated 
condition. With such devices, after the intubation de 
vice has been inserted into the trachea, the cuff is in 
flated, like a balloon, by feeding air or other working 
fluid thereinto at a positive pressure to thereby expand 
the cuff into engagement with the inner wall of the tra 
chea. It has been found that such devices have several 
inherent disadvantages, such as, for example, com 
monly causing injury to the trachea. 
Other cuffed tubes heretofore known in the art have 

included tubes of the type shown in U.S. Letters Pat. 
No. 3,638,655, issued to George O. Doherty on Feb. 1, 
1972, and which embodies a resilient, compressible 
cuff, which should be lubricated prior to insertion into 
a trachea and which, during insertion into the trachea, 
is compressed and expands in accordance with the size 
of the different portions of the trachea through which 
the cuff passes. 

It is an object of the present invention to afford a 
novel tracheal tube which affords improvement over 
tracheal tubes heretofore known in the art, 
A further object of the present invention is to afford 

a novel tracheal tube, which, while it employs some of 
the principles of the highly effective tracheal tube dis 
closed in my aforementioned U.S. Pat. No. 3,640,382, 
embodies improvements thereover. 
Another object of the present invention is to afford 

a novel tracheal tube embodying a cuff which is 
mounted on the sides and the end of the tubular mem 
ber in a novel and expeditious manner. 
Yet another object of the present invention is to af. 

ford a novel tracheal tube embodying a cuff which is 
effective, in a novel and expeditious manner, to protect 
a trachea against injury by the distal end of the tube 
during insertion of the latter, and, also, while the tube 
remains disposed in such a trachea. 
Another object of the present invention is to afford 

a novel tracheal tube of the aforementioned type which 
embodies a novel, resilient cuff, which is normally dis 
posed in expanded position, but which may be effec 
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tively moved into a collapsed position for insertion into 
a trachea. 
Another object of the present invention is to afford 

a novel tracheal tube which is practical and efficient in 
operation and which may be readily and economically 
produced commercially. 
Other and further objects of the present invention 

will be apparent from the following description and 
claims and are illustrated in the accompanying draw 
ings which, by way of illustration, show preferred em 
bodiments of the present invention and the principles 
thereof and what I now consider to be the best mode 
in which I have contemplated applying these principles. 
Other embodiments of the invention embodying the 
same or equivalent principles may be used and struc 
tural changes may be made as desired by those skilled 
in the art without departing from the present invention 
and the purview of the appended claims. 

DESCRIPTION OF THE DRAWINGS 

In the drawings: 
FIG. 1 is a fragmentary, side elevational view of a 

tracheal tube embodying the principles of the present 
invention; 
FIG. 2 is a longitudinal sectional view taken substan 

tially along the line 2-2 in FIG. 1, and showing the 
tracheal tube disposed in operative position in a tra 
chea which is shown diagrammatically; 
FIG. 3 is a side elevational view of the tracheal tube 

shown in FIG. 1, looking in the direction of FIG. 2, but 
showing the cuff on the tracheal tube in collapsed posi 
tion; 
FIG. 4 is a detail sectional view taken substantially 

along the line 4-4 in FIG. 2; 
FIG. 5 is a detail sectional view taken substantially 

along the line 5-5 in FIG. 2; 
FIG. 6 is a fragmentary, side elevational view of the 

distal end portion of a modified form of the present in 
vention; and 
FIG. 7 is an enlarged, detail sectional view taken sub 

stantially along the line 7-7 in FIG. 6, and showing the 
tracheal tube disposed in operative position in a tra 
chea, which is shown diagrammatically, and also show 
ing a suction catheter disposed in the tracheal tube and 
trachea. 

DESCRIPTION OF THE EMBODIMENTS SHOWN 
HEREIN 

A tracheal tube or intubation device 1, embodying 
the principles of the present invention, is shown in 
FIGS. 1-5 of the drawings to illustrate the presently 
preferred embodiment of the present invention. 
The tracheal tube 1 embodies, in general, an elon 

gated tube 2 having a cuff 3 mounted on one end por 
tion thereof, with another tube 4 extending into the 
cuff 3 for a purpose which will be discussed in greater 
detail presently. The tube 2 may be of any suitable 
construction and is for the purpose of feeding air, or 
the like, into and out of the respiratory tract of a pa 
tient into whose trachea the tracheal tube or intubation 
device 1 has been inserted. Commonly, when the trach 
eal tube 1 is to be used as an endotracheal tube, such 
as, either an orotracheal or nasotracheal tube, the tube 
2 thereof is preferably flexible and may be made of any 
suitable material such as, for example, rubber or a suit 
able plastic, such as polyethylene, or the like. However, 
in other instances, such as, for example, when the 
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4. 
tracheal tube 1 is to be used as a tracheostomy tube, it 
may be desired to have the tube 2 thereof be rigid in 
construction and made of suitable material such as, for 
example, stainless steel, or the like. 
The tube 2, shown in FIGS. 1-5, embodies a front 

end or distal end portion 5, which is somewhat U 
shaped in construction, embodying a front wall 6 and 
two oppositely disposed side walls 7 and 8 projecting 
rearwardly from respective ends of the front wall 6 
toward the proximal end 9 of the tube 2, FIG. 2. Pre 
ferably, the tube 2 is round in cross sectional shape and 
is uniform in cross sectional size, such as, for example, 
having an outside diameter in the nature of seven/one 
sixteenth of an inch, throughout its length, rearwardly 
of the distal end portion 5. A passageway 10, which, 
preferably, is relatively large in size, such as, for exam 
ple, having a diameter of five/sixteenth of an inch, ex 
tends through the tube 2 from the proximal end 9 
thereof into the distal end portion 5 thereof. 
The walls 6-8 of the distal end portion 5 of the tube 

2 preferably are uniform in width, and preferably are 
substantially narrower in width than the remainder of 
the tube 2, such as, for example, having a width in the 
nature of one-half to three-fourths of the outside diam 
eter of the remainder of the tube 2, and, preferably, in 
the nature of two-thirds thereof. An opening 11 ex 
tends transversely through the distal end portion 5, be 
tween the side walls 7 and 8 thereof. The upper side 12 
and the lower side 13 of the opening 11, as viewed in 
FIG. 2, are defined by the inner faces of the side walls 
7 and 8, respectively, and the front side 14 of the open 
ing 11 is defined by the inner face of the front wall 6. 
The rear side 15 of the opening 11 preferably is dis 
posed at the junction of the distal end portion 5 with 
the remainder of the tube 2. The inner face of each of 
the walls 6-8 preferably is flat in a direction perpen 
diculr to the length of the tube 2, as illustrated with re 
spect to the side walls 7 and 8 in FIG. 5, or is convex 
inwardly, for a purpose which will be discussed in 
greater detail presently. Also, preferably, the walls 7 
and 8 are spaced from each other the diameter of the 
passageway 10 so as to afford unobstructed communi 
cation between the passageway 10 and the opening 11. 

The cuff3, FIGS. 2 and 4, includes an air-impervious 
cover 16 and a body portion 17 disposed within the 
cover 16. The cuff 3 embodies a main portion 18, a 
front end portion 19 and a rear end portion 20, FIGS. 
1 and 2, the end portions 19 and 20 being smaller in 
cross sectional size than the main portion 18, as will be 
discussed in greater detail presently. 
The main portion 18 of the cuff 3 preferably is sub 

stantially elliptical in shape, in longitudinal cross sec 
tion, when it is in fully expanded position, as shown in 
FIG. 1, and the body portion 17 and the cover portion 
16 of the main portion 18 are disposed around a por 
tion of the tube 2, in surrounding relation thereto, im 
mediately adjacent and in rearwardly extending rela 
tion to the distal end portion 5. The portions of the 
cover 16 disposed around the main portion 18 and the 
rear end portion 20 of the cuff 3 are tubular in form, 
and the portion of the cover 16, which defines the rear 
end portion 20 of the cuff 3, is hermetically sealed to 
the outer surface of the tube 2 by suitable means, such 
as, for example, being vulcanized thereto or by a suit 
able cement such as rubber cement, or the like. In the 
preferred form of the intubation device 1 shown in the 
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drawings, reinforcing rings 20' are mounted on the end 
portion 20 of the cuff 3 to insure the maintenance of 
an effective seal between the end portion 20 and the 
tube 2. The reinformcing rings 20' may be made of any 
suitable material such as rubber or a suitable plastic 
such as polyethylene amd may be secured to the outer 
face of the end portion 20 by suitable means such as 
vulcanization or a suitable cement. 
The front end portion 19 of the cuff 3, like the main 

portion 18 thereof embodies a portion of the body por 
tion 17 and of the cover 16. It is substantially U-shaped, 
having a front end portion 21 disposed in covering rela 
tion to the front wall 6 of the distal end portion 5 of the 
tube 2, and two legs 22 and 23 projecting rearwardly 
from the front end portion 21 in covering relation to 
the outer faces of the side walls 7 and 8 of the distal end 
portion 5, respectively. The front end portion 19 of the 
cuff 3 preferably is relatively narrow in width, prefera 
bly being of such width that it will just cover the outer 
peripheral face of the distal end portion 5 of the tube 
2. The portion of the cover 16 disposed on the distal 
end portio 5 of the tube 2 is hermetically sealed by 
suitable means, such as vulcanization or cement, or the 
like, along its respective longitudinal edges 24 and 25, 
FIG. 5, to respective sides of the distal end portion 5 
along a line 26, FIG. 3, which extends along the sides 
12-14 of the opening 11 and terminates at its rear ends, 
at respective ends of a line 27, FIG. 3, along which the 
front edge of the portion of the cover portion 16 of the 
main portion 18 of the cuff 3 is similarly hermetically 
sealed to the outer surface of the corresponding side of 
the tube 2 between the legs 22 and 23 of the front end 
portion 19 of the cuff 3. 
The cover 16 is flexible and may be made of any suit 

able material, such as, for example, latex rubber or a 
suitable plastic sheet material, such as, polyethylene, or 
the like. Preferably, it also is elastic for reasons which 
will be discussed in greater detail presently, and, of 
course, under such circumstances it would be made of 
a suitable elastic material such as the aforementioned 
latex rubber. 
The body portion 17 of the cuff 3 affords a resilient 

mass which preferably completely fills the cover 16 for 
wardly of the end portion 20 thereof and, when the in 
tubation device 1 is disposed in normal inoperative po 
sition, outside the trachea, preferably is effective to 
yieldingly hold the cover 16 in fully expanded position, 
as shown in FIG. 1. The body portion 10 may be made 
of any suitable resilient material, but, preferably, is 
made of a sponge-like resilient material having a multi 
tude of interstices spread therethrough, such as, for ex 
ample, sponge rubber or a suitable resilient plastic ma 
terial, such as, for example, foamed polyurethane, or 
the like, for a purpose which will be discussed in 
greater detail presently. 
The tube 4 has one end portion 28, FIG. 2, extending 

into the cuff 3. As shown in the drawings, the tube 4 ex 
tends along the tube 2, preferably, the tube 4 is formed 
integrally with the tube 2 and terminates in a free end 
portion 29 which extends outwardly beyond the proxi 
mal end 9 of the tube 2. However, as will be appreci 
ated by those skilled in the art, the tube 4 may be 
formed separately from the tube 2 and inserted into the 
cuff 3 in a suitable manner without departing from the 
purview of the broader aspects of the present inven 
tion. 

10 

15 

20 

25 

30 

35 

40 

45 

50 

55 

60 

65 

6 
In the intubation device 1 shown in the drawings, 

wherein the tube 4 extends along the tube 2, FIG. 2, the 
tube 4 extends through the end portion 20 of the cuff 
3, and the portion of the cover 16, which affords the 
end portion 20, is hermetically sealed to the tube 4 in 
the same manner as it is so sealed to the tube 2. With 
this construction, it will be seen that when the tube 4 
is open to the atmosphere throughout its length, and 
the intubation device 1 is disposed outside of a trachea, 
the body portion 17 is effective to yieldingly hold the 
cover 16 in fully outwardly extended position, as shown 
in FIG. 1. However, by the application of a vacuum to 
the end portion 29 of the tube 4, air may be withdrawn 
from within the cover 16 through the tube 4 to thereby 
afford a partial vacuum within the cuff 3 and cause the 
main portion 18 and the front end portion 19 thereof 
to collapse from the position shown in FIG. 1 to a posi 
tion such as that shown in FIG. 3, because of the imbal 
ance between the pressure within the cover 16 and the 
atmospheric pressure exteriorly thereof. It will be seen 
that by making the body portion 17 of the cuff 3 of a 
resilient material having interstices therein, such as, for 
example, the aforementioned foam rubber or foamed 
polyurethane, as in my aforementioned U.S. Pat. No. 
3,640,282, the withdrawal of air from within the cover 
16 may be substantially uniform throughout the entire 
area between the end portion 20 and the front end of 
the cuff 3, so as to effect a substantially complete col 
lapse of all portions of the cover 9 forwardly of the end 
portion 20 thereof. 
With the intubation device it constructed in the 

aforementioned manner, when it is desired to insert it 
into a trachea, such as the trachea 30 diagrammatically 
shown in FIGS. 2-4, a partial vacuum may be applied 
to the end portion 29 of the tube 4 to thereby cause the 
cuff 3 to move from its normal expanded position 
shown in FIG. to a collpased position such as that 
shown in FIG. 3. While maintaining the vacuum on the 
tube 4, the tracheal tube 1 may be inserted into a tra 
chea, such as the trachea 30, the cuff being disposed in 
the aforementioned collapsed position to thereby facili 
tate such insertion. Thereafter, when the tracheal tube 
1 has been inserted into the desired position in the tra 
chea 30, the vacuum on the tube 4 may be released to 
thereby permit the cover 16 to be expanded outwardly 
by the yielding expansion of the resilient body member 
17, the expansion of the cover from the collapsed posi 
tion being to a position wherein it is yieldingly held by 
the body portion 17 in engagement with the inner wall 
31 of the trachea 30, such as shown in FIGS. 2 and 4. 
Such expansion, it will be seen, is caused by the resil 
iency of the body portion 17 and is a direct result of the 
volumetric expansion thereof. 
This is to be distinguished from the expansion of the 

aforementioned cuffs heretofore known in the art, 
which cuffs are expanded by the application of a posi 
tive pressure, by the introduction of air or other work 
ing fluid thereinto under pressure. 
Although it is of little or no importance whether the 

cover 6 is wrinkled when the cuff 3 is in fully col 
lapsed position, as shown in F.G. 3, and it is not essen 
tial or an absolute requirement that no wrinkles be 
formed in the cover 16 when the cuff 3 is disposed in 
operative engagement with the trachea, such as is 
shown in FIG. 2, it is preferred that no such wrinkles 
be present when the cuff 3 is in operative engagement 
with the trachea. Therefore, to insure against such 
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wrinkles, we prefer that the cover 16 be made of a suit 
able elastic material such as, for example, the afore 
mentioned latex rubber, which is stretched by the ex 
pansion of the body portion 17. 
As will be appreciated by those skilled in the art, the 

size of the cuff 3 in its normal, fully expanded state, as 
shown in FIG. 1, and the characteristics of the cover 16 
and the body portion 17 are factors in the determina 
tion of the pressure with which the cuff 3 presses out 
wardly on a trachea, such as the trachea 30 when it is 
disposed in operative engagement with the inner wall 
31 of such a trachea. Preferably, the size of the cuff 3 
and the characteristics of the cover 16 and the body 
portion 17 are such that the outward pressure of the 
cuff 3 on a trachea is no greater than 25 centimeters of 
water, when the intubation device 1 is in normal opera 
tive position in the trachea and the cuff 3 is in effective 
sealing engagement with the latter. 
However, as will be appreciated by those skilled in 

the art, this is set forth merely by way of illustration of 
the preferred embodiment of the present invention and 
not by way of limitation, and variations in the size and 
characteristics of the cuff 3 may be made by those 
skilled in the art without departing from the purview of 
the present invention. 

It will be seen that the cuff 3 embodied in the intuba 
tion device 1 shown in FIGS. 1-5 of the drawings, not 
only affords an effective means for sealing the intubua 
tion device 1 against leakage therepast in the trachea, 
but it affords effective protection against injury to the 
trachea during insertion of the intubation device into 
the trachea. Whereas, insofar as is known, cuffs on 
tracheal tubes heretofore known in the art always have 
been disposed in rearwardly spaced relation to the 
front or distal end of such tracheal tubes, the cuff 3, in 
cluding both the cover portion 16 and the body portion 
17 thereof, not only extends around the tube 2, rear 
wardly of the distal end portion 5 thereof, but also ex 
tends around the outer peripheral surface of the distal 
end portion 5 in covering relation thereto. Thus, even 
in collapsed position, as shown in FIG. 3, the cuff 3 af 
fords an effective pad for preventing injury to the tra 
chea by engagement of the front end portion of the 
tube 2 therewith, and is particularly effective to pre 
vent injury to such a trachea by the direct impingement 
of the front end of the tracheal tube 1 against a portion 
of the trachea, both during insertion of the tracheal 
tube 1 into the trachea and during the time that the 
tracheal tube 1 remains in the trachea. In addition, the 
intubation device 1, shown in FIGS. 1-5, affords a 
novel and effective tracheal tube, the construction of 
which is such that other instruments, such as suction 
catheters, and the like, may be readily, selectively in 
serted therethrough into various positions in a patient, 
as will be discussed in greater detail hereinafter. 
A modified form of my intubation tube is shown in 

FIGS. 6 and 7, and parts which are the same as parts 
shown in FIGS. 1-5 are indicated by the same refer 
ence numerals as used in FIGS. 1-5, and parts which 
are similar but have been substituted for parts of the 
preferred form of my invention shown in FIGS. 1-5 are 
indicated by the same reference numerals with the suf 
fix a added thereto. All of the changes made in the 
modified form of my invention over the preferred form 
as shown are embodied in the cuff 3a attached to the 
tube 2. 
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8 
The tracheal tube or intubation device a shown in 

FIGS. 6 and 7 is the same in construction and mode of 
operation as the tracheal tube shown in FIGS. 1-5, ex 
cept that the front end portion 32 of the cuff 3a termi 
nates on the tube 2 adjacent to, but rearwardly of the 
distal end 5 thereof, and like the rear end portion 20 of 
the cuff 3 comprises merely a portion of the cover 16a, 
which is hermetically sealed by suitable means, such as, 
for example, vulcanization or cement to the outer sur 
face of the tube 2. A reinforcing ring 33, like the rein 
forcing ring 20' on the rear end portion 20, preferably 
is mounted on the end portion 32 of the cuff.3a to in 
sure the maintenance of an effective sea between the 
end portion 32 and the tube 2. 
Thus, the cuff 3a of the tracheal tube 1 a, unlike the 

cuff 3 of the tracheal tube 1, does not extend across the 
distal end portion 5 of the tube 2 in covering relation 
thereto. However, the distal end portion 5 of the tube 
2, shown in FIGS. 6 and 7, which projects forwardly 
from the front end portion 32 of the cuff 3a, is identical 
in construction and in positioning relative to the re 
mainder of the tube 2 as in the tracheal tube 1 shown 
in FIGS 1-5. 
The tracheal tube a may be inserted into and then 

sealingly engaged with a trachea in the same manner as 
heretofore discussed with respect to the tracheal tube 
1, by collapsing the cuff 3a, inserting the tracheal tube 
1a into the desired position in the trachea, and then 
permitting the cuff 3a to expand into sealing engage 
ment with the latter. This, it will be seen, affords a 
highly effective and practical tracheal tube for enabling 
a person to breathe, or to enable intermittent positive 
pressure ventilation of the respiratory tract to be car 
ried out. 
However, the tracheal tube la has another important 

advantage over tracheal tubes heretofore known in the 
art, as does the tracheal tube 1 as will now be discussed. 
Thus, oftentimes it is desirable or necessary to with 
draw liquid, such as mucus from cavities within a pa 
tient, such as, for example, from within the bronchi of 
the patient. This commonly is done by inserting suit 
able suction tubes, such as suction catheters heretofore 
well known in the art, through the trachea into the de 
sired position. In the past, this commonly has been 
done by passing the suction catheter directly through 
the trachea, or by passing it through a tracheal tube 
which is completely open at the front or inner end 
thereof. This often is difficult procedure, particularly 
when it is necessary to selectively insert the suction 
catheter into a particular position, such as, for exam 
ple, into the left or right bronchus. The present inven 
tion, both in the form shown in FIGS. 1-5 and in the 
form shown in FIGS. 6 and 7, affords a novel tracheal 
tube which is highly effective in assisting in such inser 
tion of another instrument, such as suction catheter, 
into desired position in a patient, 
For this purpose, using either the tracheal tube 1a or 

the tracheal tube 1, the tracheal tube may be inserted 
into a trachea into a desired position, such as, for exam 
ple, the position shown for the tracheal tube la in FIG. 
7 for the insertion of a suction catheter into one of the 
bronchi of a patient. In this position of the tracheal 
tube 1a, the distal end 5 of the tube 2 is disposed in 
closely adjacent relation to the junction 34 between the 
left bronchus 35 and the right bronchus 36, and is dis 
posed in uniplanar relation to the plane of separation 
between the bronchi 35 and 36. With the tracheal tube 
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1a thus positioned, a suitable suction tube, such as, for 
example, the suction catheter 37, shown in FIG.7, may 
be inserted longitudinally through the tube 2 from the 
proximal end 9 into the distal end portion 5 thereof. 
From that position, the operator may readily manipu 
late the tube 37 so that it may be further advanced 
through the upper or lower side of the opening 11 in 
the distal end portion 5, as viewed in FIG. 7, into the 
right bronchus 36 or the left bronchus 35, respectively. 
The front end portions of such suction tubes used for 
this purpose, such as, for example, the front end por 
tion 38 of the tube 37, commonly are preset at an angle 
relative to the adjacent portion of the tubes, in the 
manner illustrated in FIG. 7. With the suction catheter 
so constructed, it will be seen that the front end portion 
38 may be readily inserted through the tube 2 in such 
position, that when it enters the distal end 5 of the tube 
2 it automatically is guided thereby into the desired 
bronchus 35 or 36. 

It will be seen that with the distal end 5 of the tube 
2 constituted and arranged in the manner disclosed 
herein, no obstruction is afforded thereby to the pas 
sage of an instrument, such as the suction catheter 37, 
laterally outwardly through the opening 11. It will be 
remembered that the inner faces of the walls 6-8 of the 
distal end 5 of the tube 2 preferably are perpendicular, 
in a lateral direction, to the longitudinal center line of 
the distal end portion 5, or are convex inwardly. With 
such construction, no obstruction is afforded on the 
distal end 5 to catch the front end of an instrument, 
such as the tube 37, and obstruct or interfere with the 
passage thereof laterally outwardly through the open 
ing 11, and, in fact, the inner faces of the walls 6-8 act 
as guide surfaces for guiding the front end portions of 
suction tubes, and the like, such as, for example, the 
front end 38 of the tube 37, outwardly through the 
opening 11 in the proper direction. 
Thus it will be seen that the tracheal tube 1a, shown 

in FIGS. 6 and 7, afford a novel tracheal tube which 
may be quickly and easily disposed in operative posi 
tion in a trachea, or the like, in sealing engagement 
therewith, for the passage of air, or the like, there 
through, and which also affords a novel and practical 
device for effectively assisting in the selective position 
ing of other instruments, such as, for example, suction 
catheters in or beyond the trachea. 
Similarly, it will be seen that the tracheal tube 1 

shown in FIGS. 1-5 of the drawings, has the same ad 
vantages of construction and mode of operation as the 
tracheal tube 1a, and, in addition, embodies a cuff 
which protects against contact betwen the distal end 5 
of the tracheal tube 1 and the trachea, which would be 
injurious to the latter, both during the insertion of the 
tracheal tube 1 into the trachea, and during the time 
that it is so positioned in the trachea. 

It will be appreciated by those skilled in the art that 
although the opening 11 in the distal end portion 5 of 
the tube 2 in each of the tracheal tubes 1 and 1a is 
shown as extending completely through the distal end 
portion 5, this is merely by way of illustration of the 
preferred construction of the tracheal tubes 1 and 1a, 
and not by way of limitation, and, if desired, the open 
ing 11, which is in communication with the passageway 
10 may be only in one side of the distal end 5 of the 
tube 2 of either of the tracheal tubes 1 or a without 
departing from the purview of the broader aspects of 
the present invention. In that event, I prefer to afford 
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a stripe or other indicia, not shown, on the proximal 
end portion of the tubes 2, with the stripe, or the like, 
positioned so as to indicate to the operator the direc 
tion in which the opening in the distal end of the tube 
is facing. 
From the foregoing it will be seen that the present in 

vention affords a novel intubation device embodying a 
cuff which is constituted and arranged in a novel and 
expeditious manner. 
Also, it will be seen that the present invention affords 

a novel intubation device for use in tracheae wherein 
the parts thereof are constituted and arranged in a 
novel and expeditious manner effective to afford a de 
vice for effectively assisting in the insertion of other in 
struments, such as, for example, suction catheters, and 
the like, into a patient. 
Thus, while I have illustrated and described the pre 

ferred embodiments of my invention, it is to be under 
stood that these are capable of variation and modifica 
tion, and I therefore do not wish to be limited to the 
precise details set forth, but desire to avail myself of 
such changes and alterations as fall within the purview 
of the following claims. 

I claim: 
1. A tracheal tube comprising 
a. an elongated tube having 

1. a distal end portion having 
a. an end wall, 
2. a proximal end, and 
3. a passageway extending longitudinally through 
said proximal end into said distal end portion, 

b. said distal end portion 
1. being narrower in width transversely to the 
length of said tube than the portion of said tube 
adjacent said distal end portion, and 

2. having a transverse opening therein in communi 
cation with said passageway, 

c. said transverse opening 
1. being defined on one side by said end wall, and 

2. extending from said end wall toward said proxi 
mal end, and d. a cuff 

(1) mounted on and extending around the outer sur 
face of said portion of said tube which is adjacent 
to said distal end portion, and also (2) mounted on 
and extending along the outer surface of said end 
wall outwardly of said opening, said cuff having 
means therein normally expanding said cuff away 
from both said outer surfaces. 

2. A tracheal tube as defined in claim 1, and in which 

a. said transverse opening extends through two oppo 
site sides of said distal end portion, 

b. said distal end portion includes two oppositely dis 
posed side walls extending from said end wall 
toward said proximal end in spaced relation to each 
other, 

c. said side walls define respective opposite sides o 
said opening, and 

d. said cuff is mounted on and extends along the 
outer peripheral surface of said side walls out 
wardly of said opening. 

3. A tracheal tube as defined in claim 2, and in which 

a. said distal end portion extends along the longitudi 
nal center line of said elongated tube, 
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4. A tracheal tube as defined in claim 3, and in which 

a. said cuff has 
1 a normal position wherein it is disposed in out 
wardly expanded position relative to said elon 
gated tube, and 

2 another position wherein it extends a lesser dis 
tance from said elongated tube than in said nor 
mal position, and 

b. said cuff includes resilient means for normally 
yieldingly holding said cuff in said normal position. 

5. A tracheal tube as defined in claim 3, and 
a. in which said cuff comprises 

1. a flxible cover mounted on 
a. said portion of said elongated tube which is ad 
jacent said distal end portion, 

b. said side walls, and 
c. said end wall, and 
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12 
2. a resilient body portion 

a. mounted in said cover, and 
b. having 
(1) normally an expanded position, wherein it 

is effective to hold a portion of said cover 
outwardly away from said portion and walls 
of said elongated tube, and 

(2) a collapsed position, wherein the outer 
surface thereof is disposed closer to said 
elongated tube than in said expanded posi 
tion to thereby permit said portion of said 
cover to assume a position closer to said 
elongated tube, and 

b. which includes means connected to said cuff for 
creating and releasing a vacuum in said cover to 
thereby cause said body portion to move toward 
said collapsed and expanded positions, respec 
tively. 
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