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MEDICAL PROBING INSTRUMENT HAVING FEX 

IBLE, EXTRUDABELETUBING ADAPTED TO BE 
EXTRAVERTED UNDER PRESSURE INTO A 
BGBY CAVETY 
Daniei Siiverman, 5969 S. Birmingaam, Tisa, Ckla, 

Fied Faune 5, 1962, Ser. No. 7,225 
20 Cains. (C. 128-2.2) 

This invention relates to the art of medical instruments 
in general and to those instruments which are concerned 
with the inspection of, sampling of contents from, and 
the treatment of the walls of internal body cavities, par 
ticularly those of great linear extent, and those which are 
non-linear and have many bends and turns. However, it 
can be used in the exploration of cavities, pipes and open 
ings of all types, sizes, shapes, and dimensions. 
There are a number of medical instruments available 

for the probing and inspection of internal body cavities, 
Such as the nose and throat passages, and many tubular 
conduits, the sampling of contents from such cavities and 
the placement of medical treating devices therein. These 
instruments are generally of the rigid mechanical type 
that require either spreading of the walls of the cavity or 
the lubrication into such cavities of tubular metallic de 
vices through which, after they are in place, additional 
instruments can be inserted. 
The insertion of these instruments causes pressure and 

friction along the walls of the cavity, causing pain and 
discomfort, as well as injury to the tissues. It is thus an 
object of my invention to provide a method and apparatus 
for the introduction of medical apparatus into a body 
cavity without sliding frictional contact with the walls of 
the cavity and without injury to the tissues. It is a fur 
ther objective to provide a thin-walled plastic tubular 
liner, or a thick-walled flexible tubing, introduced into 
said cavity, through which additional instruments can be 
introduced into the body cavity and through which sam 
ples of the contents of the cavity can be withdrawn. It 
is a further objective to provide means to contact the 
walls of an internal body cavity by means of a thin flexi 
ble tub Ular means backed by fluid pressure, to exert a 
pressure, to chemically cr by irradiation treat the was 
of said cavity, or to sample, by attachment to said means, 
the materials on the walls of said cavity. 

In principle, my invention comprises a closed housing 
or container having at one end a tubular projection of 
a diameter smaller than the cavity diameter, and generally 
of the approximate diameter of the thin-walled flexible 
tube to be placed inside of the cavity. A length of thin 
wailed flexible tubing with one end closed is piaced inside 
the container (closed end first) through the tubular pro 
jection. The open end of the tubing is placed over the 
tubular projection of the container and clamped in pres 
sure tight relation thereto. Means for introducing a gas 
or liquid under pressure inside the container is provided. 
This fluid pressure forces the tubing to be ejected out of 
the container through the tubular opening-being turned 
inside out as it goes. The internal fluid pressure enables 
the tubing to exert a pressure on the walls of the cavity 
to separate them and permit the tubing to be extruded 
and "grow' in length. 
The tubing can be retrieved by being physically with 

drawn from the cavity, but preferably, it can be with 
drawn by providing a cord or other tension member at 
tached to the closed end inside the container, and to with 
draw or wind up the cord by appropriate means, retrieving 
the tubing, all the while maintaining fluid pressure inside 
the tubing, by a procedure which is the direct reverse of 
the insertion process. 
As will be explained below, as the tubing is being ex 
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2 
truded from the container, the closed end of the tubing 
can be used to "pull into the cavity inside of the tubing, 
sliding along the inside surface of the tubing, instruments 
of different types, or to pull in a flexible, small bore rigid 
walled tubing through which fluids can be sampled from 
the cavity, or probes can be introduced. By coating the 
outside of the thin-walled tubing (the inside of tubing be 
fore insertion) with chemical treating materials, direct or 
indirect contact of the walls of the cavity can be effected. 
By coating the outside of the tubing with adhesive or 
other materials, samples of the fluids or materials on the 
wails of the cavity can be obtained. 
These and other new and novel uses, benefits, and ob 

jectives of my invention will be more clearly described 
and understood in connection with the attached drawings, 
in which: 
FIGURE 1 is a cross sectional view of one embodiment 

of my invention showing its general construction and 
mode of operation. 
FIGURE 2 is a partial cross section showing an em 

bodiment adapted to facilitate the introduction of medical 
treating devices. 
FIGURE 3 is a partial cross section showing another 

embodiment adapted to facilitate the introduction of a 
tube through which fluids can be sampled from the cavity 
and through which probe devices can be introduced into 
the cavity. 
FIGURE 4 is a partial cross section showing another 

embodiment including an optical viewing instrument for 
exploring the cavity. 
FIGURES 5 and 6 show in partial cross section fur 

ther embodiments by means of which chemical or ra 
diological treatment of the cavity can be accomplished. 
FIGURE 7 shows in partial cross section another em 

bodiment adapted to facilitate the sampling of materials 
or fluids from the walls of the cavity and to indicate the 
precise location in the cavity from which they came. 

In FIGURE 1, show one embodiment of this inven 
tion, which has an elongated cylindrical body, chamber 
or casing Si), preferably made of metal or plastic or the 
like. However, it need not be a perfectly rigid structure, 
but may have a certain amount of flexibility. This body 
has at one end a cylindrical lip over which fits a nose 
piece 12 of smooth tapered cylindrical shape. At the 
other end, the body carries a cap or end piece 14 which 
is attached in fluid tight engagement by means such as 
the threads 8. This cap 4 contains a central opening 
4a and a packing gland 5 including deformable pack 

ing ring i5 and pressure nut 7. By adjustment of the 
nut 7, a fluid tight seal can be made to a smooth cylin 
drical surface Such as that of cord 22, or rod or tube 49 
of FIGURE 3, as desired. Different end caps 4 can be 
provided with different size openings and packing glands 
to accommodate different size linear cylindrical elements 
passing therethrough. 

Inside the body i0 is a long thin-walled plastic tubing 
2 which is attached at one end to the cord 22. At its 
other end it is expanded and slipped over the lip 11 where 
it is securely clamped in fluid tight seal by means of the 
nose piece 52 and the ring 13. Attached to the wall of 
the body is a side tube 9 opening into the interior of the 
body. The tube 19 communicates to a pump 20 by means 
of which fluids such as air or other gas, or water or other 
liquid can be introduced into the interior space 23 of the 
instrument. Fluid pressure inside the space 23 inside 
of the body causes the tubing 2 to be forced out the end 
of the instrument, for example, from position 24 to posi 
tion 25, etc. 

If the nose piece 2 is introduced into a tubular body 
cavity, 26, having walls 26a (shown in cross section) for 
example, the outwardly moving tube 2 will extrude it 
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self into the space available such as 27, and will then 
gently lift and spread the wails. By this process the 
tubing eventually is completely extruded and lines the 
walls 26a. However, in this process there is essentially no 
relative movement of the tubing with respect to the walls 
of the cavity in a longitudinal direction, and thus no irri 
tation. 
The diameter of the tubing 2 when extruded into the 

cavity and inflated with internal fluid pressure need not be 
great enough to fully extend the walls of the cavity. For 
example, if the body cavity were a man's throat, it would 
be dangerous to completely seal off the passage. In other 
cases, it might be desired to fully extend the walls of the 
cavity, either to close off the passage, or, for example, to 
contact the entire internai area of the cavity for treat 
ing purposes. 

In FIGURE 1, I show that the end of the tubing 21 is 
tied to a cord 22 which passes out through the packing 
gland 14 to the outside of the body. When it is desired 
to withdraw the tubing 21 from the cavity, the cord 22 is 
pulled back while maintaining internal pressure in the 
space 23. By this means the entire tubing can be with 
drawn without sliding contact against the cavity wall. As 
the cord 22 is withdrawn, retrieving the plastic tubing 21, 
fluid must be bled from space 23 to maintain proper pres 
sure. Needle valve 28 is for this purpose. 
Of course it is possible to deflate the tubing 21 com 

pletely, and collapse it to its smallest cross section and 
then to withdraw it from the cavity. This procedure may 
be followed where the cavity is large and there is no 
danger of injury to the tissues. In the withdrawal process 
it may be desirable to attach a pressure gauge 29 or other 
indicator to the space 23 as is well known in the art. In 
place of the valve 28 and pressure indicator 29, it is pos 
sible to regulate the pressure in the chamber to a desired 
value by means of a pressure regulator which combines 
the action of and is equivalent to the valve and the indica 
tor, as is well known in the art. 

In FIGURE 2, I show the body. 10 with a closed off 
end 30 instead of the packing gland cap 14. Inside of the 
space 23 is a small cylindrical reel or drum 32 with hub 
3 and shaft. 33. The shaft 33 is journaled in the walls 
of the body. 10, and a knob or handle not shown is pro 
vided on the outside of the chamber by means of which 
the shaft 33 can be turned and the cord 22 wound up on 
the hub 31. 

I have explained in connection with FIGURE 1 how it 
is possible to intrude into an elongated cavity a flexible 
thin-walled tubing, without sliding contact against the 
walls of the cavity. As it moves into the cavity it can 
accomplish one or more of at least six separate services. 

(A) It can carry, or pull into the cavity an instrument 
or other device. This will be further explained in con 
nection with FIGURE 2, 

(B) It can carry into the cavity a small bore rigid 
walled flexible tubing to which a vacuum can be applied 
to withdraw fluid samples from the cavity. This will 
be illustrated and explained in connection with FIG 
URE 3. - - 

(C) It can carry into the cavity space an instrument 
for visually observing the interior walls of the cavity. 
This is illustrated in FIGURE 4. In each of these three 
cases, the tubing 21 need not be of large bore, only large 
enough to carry inside of it the instruments or devices 
which are to be introduced into the cavity. w 

(D) The intruding tubing can be of large diameter 
(slightly larger than the diameter of the cavity) so that 
it will fully extend and contact the walls of the cavity. 
In so contacting the walls, it can medically treat the sur 
face of the tissues by: 

(a) irradiation by radioactive materials embedded me 
chanically or chemically in or on the walls of the tubing, 
or in the fluid filling the tubing, 

(b) by means of fluids within the tubing 21, which are 
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4 
allowed to flow through fine pores in the wall of the tub 
ing, or by osmosis, to the outside, and contact the tissues. 

(c) by means of chemical materials attached to or 
adhering to the outer surface of the inflated tubing 21 (or 
the inside surface of the non-inflated tubing) which can 
intimately contact the walls of the cavity. 

These three modes of medical treatment of the Walls 
of the cavity are illustrated respectively in FIGURES 
5, 6, and 7. 

(E). This intruded tubing can be used to withdraw 
samples of fluids or tissue fragments from the walls of the 
cavity, by making the outer surface of the inflated tubing 
sticky or tacky, or by covering it with porous absorbent 
material. This is also illustrated in FIGURE 7. 

(F) It will be clear that when the enlarged expanded 
tubing of FIGURES 5, 6, and 7 is fully intruded into the 
cavity, but without the retrievable cord 22, mechanical 
or electrical instruments can be inserted inside this plastic 
liner without contacting the tissues of the walls of the 
cavity. . - 
Many other modifications and variations of these proc 

esses and devices might be devised in accordance with 
the basic principles of this invention discussed in connec 
tion with FIGURE 1. 

In FIGURE 2, I show another embodiment of my in 
vention. This shows the end 34 of the plastic tubing 21 
overlapping the end 35 of rod 36, and fastened by means 
39. The rod 36 is part of a capsule holder 37 in which 
can be placed some radioactive material for treating the 
tissue walls of the cavity. The other end of the capsule 
holder 37 has a ring 38 to which is fastened the retrieving 
cord 22. By making the length of the tubing 21 slightly 
longer than the depth of penetration desired for the cap 
sule, the latter can be positioned anywhere within that 
length, and repositioned as many times as desired. In its 
movements the capsule holder slides inside of the plastic 
tubing without contacting the walls of the cavity, and 
so cannot injure the tissues. The position of the capsule, 
that is, its distance from the mouth of the cavity is meas 
ured by the length of the cord 22. 

In FIGURE 3, I show another embodiment. Here the 
inside end 34 of the tubing 21 is extended over the end 
of a small bore thick-walled flexible tubing 49, and fas 
tened by clamp 41. When the tubing 21 is fully extended 
out of the body 10, it folds back over the end 4.0a of the 
tubing tube 40 exposing the interior of this smaller tube 
to the space within the cavity. By applying a vacuum 
pump, aspirator, or similar device to the outside end 42 of 
the tube 49, fluids will be drawn into the tube and even 
tually will appear at 42. This embodiment is particularly 
useful for extracting fluids from the stomach. By this 
invention, the tube 40 is drawn into, or pulled into the 
stomach through the nasal or throat passages, instead of 
being pushed into them, with a consequent minimum of 
irritation and discomfort to the patient. The tube 40 
should be rigid enough to withstand internal vacuum 
without collapsing, yet be flexible enough to bend around 
the twists and turns of the body cavity. All of these con 
ditions are met by using a very small bore tube, one which 
would not be rigid enough to be pushed into the cavity. 
By pulling the tubing, instead of pushing, as is now cus 
tomary in medicine, a much smaller bore tube can be 
used with reduced discomfort to the patient. 
Once the small bore tube is pulled into the cavity and 

its end 4.0a is exposed to the cavity space, it is possible 
to introduce through this tube an instrument probe into 
the body cavity. This is especially useful when the cavity 
is a flexible walled space, and pressure in the tubing 2 is 
needed to support and spread the walls 26a of the cavity. 
Then as the tubing is retracted by maintaining pressure in 
the tubing 21 and withdrawing the tubing tube 4, the ad 
ditional probe inside the tube 40 can be placed just 
beyond the end of the extended tubing 21, where the walls 
of the cavity are stiil Supported and spread. Ti This internal 
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probe can be of any kind, such as electrical, mechanical, 
or optical, in use in the medical profession. 

It will be clear that when the tubing 2 is extruded 
out of the casing the tube 4.9 must follow it, and, while 
extending out of the packing gland on one end of the 
casing, will extend through the casing and through the 
opening of nose piece 2 into the cavity. The tube 4. 
must therefore be longer than the length of the casing. 

In FIGURE 4, show another embodiment similar to 
that of FIGURE 3 except that instead of the tube 40 
show an optical device 43 comprising a bundle of micro 
diameter glass fibers. This is a new type of optical device 
which is used to “see around corners.” An optical image 
presented at one end of the bundle is clearly visible at 
the other end, in spite of bends, twists, and turns of the 
fiber bundle. I show as an example, the bundle 43, 
with a short tube 44 extending beyond the end, to house 
optics 45. At the outer end of the bundle 43 is a housing 
46, optics 47, and screen 48. The mechanical or optical 
design of the device itself is not part of this invention and 
is shown by way of example. Other types of optical 
probes can be used in this application. 
The tubing 2A is slipped over the end of the tube 44 

and locked by clamp 4. When the tubing 21 is fully ex 
tended the optics 45 will be exposed to the cavity and an 
image of what it sees will be shown on the screen 48. 

In FIGURE 5, I show in partial cross section the ex 
truded tubing 21 inflated and in contact with the walls 26a 
of the body cavity. In the material 49 that forms the 
walls of the tubing 21, there is embedded either mechani 
cally or chemically, radioactive material shown sche 
matically as particles 56. These are placed in close con 
tact with the tissues and provide close range irradiation. 
This is useful where a large area of the cavity is to be ir 
radiated. If a localized area is to be irradiated, the meth 
od of FIGURE 2 can be used, in which the radioactive 
material is placed in the capsule holder 37. 

It is of course possible to use a liquid 5 to inflate the 
tubing 2 in which case the liquid can be used to carry 
the radioactive material as a soluble component of the 
liquid or as a mixture. With a liquid 51 used to inflate 
the tubing, it is also possible to make the tubing perme 
able to a small degree, not sufficient to prevent the build 
up of pressure to inflate the tubing, and yet sufficient to 
permit the "bleeding' of liquid through the walls to con 
tact the cavity tissues. This is illustrated in FIGURE 6 
in which the plastic 49 is permeable and permits the 
fluid 51 flowing in accordance with the arrows 52 to flow 
through the tiny openings 53. By confining this porous 
piastic wall to a specific section of the tubing 2, the 
medication can be essentially confined to a specified por 
tion of the cavity. If a large flow of liquid is desired, 
then a sizeable opening can be made in the wall of the 
tubing 21 at the proper distance from its end, so that 
when that portion of the tubing reaches the point of maxi 
nun insertion in the cavity the large opening will be ex 
posed, and a large flow of fluid will take place from 
the inside of the inflated tubing to the cavity space. 

in FIGURE 7, show a similar embodiment in which 
the exterior surface 55 of the wall 49 of the plastic tubing 
21 carries adhesive material 54 to make the surface sticky 
or tacky, so that as it contacts the walls 26a of the cavity 
it will pick up particles of tissue or other matter it comes 
in contact with. After the tubing 2 is inflated and pressed 
against the walls of the cavity, and contacts the remov 
able particles, it can be withdrawn by maintaining fluid 
pressure inside the body () and retracting the tubing 21. 
Thus the tacky surface 54 and all the matter adhering 
thereto are enclosed in the inside of the tubing and so 
protected from rubbing and so destroying the material. 
After the tubing is retracted completely and removed from 
the cavity, it can again be extruded onto a table and will 
then show the complete surface in true distance relation 
within the body cavity. Then the adhering material can 
be examined and if desired, removed for further tests. It 
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6 
is possible also to coat the outside surface of the tubing 
with a porous powder 54 that will absorb fluids, such as 
blood, etc., from the walls of the cavity, and so will show 
the position of areas of bleeding. 

It will be clear that once the tubing is extruded from 
the chamber and intruded into the cavity, it is pos 
sible to insert instruments of different types into the 
cavity through the tubing. This can be done without 
irritating the walls of the cavity, since the instruments 
will slide along the plastic which lines the walls. These 
instruments can be inserted through the chamber 10 while 
the fluid pressure is maintained inside the tubing 21. 
Or, by making the parts is and 2 easily removed from 
the main body of the chamber 10, the latter can be re 
moved and the instruments introduced into the deflated 
tubing remaining inside the cavity. Or, if the small bore 
rigid wall tube 40 is used, the medical instruments or 
probes can be inserted through it, while the fluid pres 
sure is maintained inside of the tubing 21. 
The instruments that might be inserted can be of 

any type including electrical thermometer, electrical con 
ductors for operating or measuring, electrical heating 
devices, electrical cooling devices (of the thermopile type), 
etc. These can also be introduced in the same manner 
as capsule holder 37 of FIGURE 2 is introduced. The 
electrical conductors, can, for example, be part of the 
cord 22. 

if desired, while the casing () is attached to the tub 
ing, and by providing a tube 40 similar to that of FIG 
URE 3, except that it is closed on the end 40a, and has 
an opening on the side 40b, the fluid pumped into the 
chamber through inlet 9 can be withdrawn through tube 
40. Thus fluid can be circulated into and out of the 
tubing 21. This fiuid can be of different temperature 
than that of the body to chill or heat the region of the 
cavity, or can differ in other ways from the characteristics 
of the cavity. 
The inside end of the tubing 2 must be closed in 

order to hold pressure in the space 23. When used as 
in FIGURES 1 to 4, the end is permanently sealed 
against itself, or as in FIGURES 3 and 4, sealed around 
another device. When it is decided that instruments 
must be inserted through and beyond the end of the tubing 
21 when it is fully intruded, a temporary seal of the tub 
ing end is provided. This can be by means of a clip 
which can be attached to the cord 22 of fixed length, 
so that when the end of the tubing reaches the desired 
point, the clip is pulled off and the open end of the 
tubing permits entry of an instrument through the tub 
ing and beyond it into the cavity. 

If it is necessary to maintain pressure in the tubing 
21 to keep the cavity walls apart, it is probably more 
practical to use the tube 40 and insert the probe into 
the cavity through it. In this way the tubing 2 can 
be withdrawn, as desired, by retrieving the tube 40 and 
continuing to scan or apply the probe to the full length 
of the cavity. 

This invention permits the placement of a sampling 
or inspecting device within a long continuous cavity or 
tubular conduit that has many twists and bends whereas 
a rigid mechanical device could not be introduced, and a 
thin flexible device could not be “pushed' into the cavity. 

In the preparation of the tubing 2 with an interior 
coating of chemicals, adhesive, porous absorbing ma 
terial, or the like, there are two principal methods. One 
is to use a plain tubing, extrude it through an opening 
in a chamber (turning its original inside surface-out) much 
like in the process of this invention, coating the surface 
thus exposed, with chemical, adhesive, or other material, 
and retrieving the tubing (while turning it outside-in). 
The second way is to prepare a strip of heat Sealable 
plastic material of width approximately equal to the cir 
cumference of the desired tubing, coating one Surface of 
this tubing with the desired materials, folding the strip 
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along its center line (with the coated surface inside), 
and heat sealing the two adjacent edges to form a tube. 

This invention is suspectible to a wide variety of 
embodiments, some of which have been described, and 
many more of which will be obvious to one trained in 
the art, and is not to be construed as to be limited to 
the specific apparatus and processes described above. 
For example, while I have described these embodiments 
in connection with their use in body cavities, it will be 
clear that they can equally well be used in other types 
of cavities, in mechanical apparatus, piping, etc. It will 
be clear to one skilled in the art that while the casing 
or chamber in which the collapsed thin walled tubing is 
stored and from which it is extruded must be of suf 
ficient size to store the tubing and instrument means, and 
must be capable of withstanding the fluid pressure in the 
chamber, the exact shape is not important, and may be 
cubic, cylindrical, spherical, or any combinations of such 
shapes, or any three dimensional shape, as may be most 
convenient for the user. The scope of this invention 
should be construed to be limited only by the scope 
of the appended claims. 

I claim: 
1. An instrument for removably placing a long flexible 

thin-walled tubing into an elongated tortuous non-linear 
tubular cavity of length L and diameter D, comprising, 

(a) a three dimensional Substantially rigid pressure 
tight casing of dimensions greater than D, comprising 
circumferential side walls and two end walls, 

(b) one wall of said casing adapted to be placed 
against the mouth of said cavity, 

(c) an opening in said wall of diameter less than D, 
(d) a collapsed thin-walled flexible tubing, equal in 

length to a substantial fraction of length L inside 
said casing, 

(e) means fastening in pressure-tight relation one end 
of said tubing across said opening, 

(f) the other end of said tubing sealed against pres 
Sure, 

(g) means for introducing fluid into said casing under 
pressure, 

(h) means for withdrawing said tubing into said cas 
ing, and, 

(i) means located in said casing for maintaining pres 
Sure in said casing, said means including pressure in 
dication means and pressure control means. 

2. An instrument as in claim 1 in which said casing 
has a second opening, said second opening provided 
with a packing gland to seal internal pressure in said 
casing about a smooth cylindrical surface of an enlon 
gated member passing through said gland, said withdrawal 
means comprising a smooth surfaced small diameter elon 
gated member fastened to the internal end of said plastic 
tubing and extending through said gland to the cutside 
of Said casing. 

3. An instrument as in claim 1 in which said retrieval 
means is a flexible cordlike means attached to the in 
ternal end of said tubing, said means being wound on a 
shaft inside said casing. S. 

4. An instrument as in claim 1 in which said tubing 
comprises material which contains radiation producing 
eaS 

5. An instrument as in claim 1 in which said tubing 
contains on its original internal Surface chemical means 
for treating the walls of said cavity, whereby as said tub 
ing is turned inside out and intruded into said cavity, 
said treating means will be on the outside surface in posi 
tion to contact said walls. 

6. An instrument as in claim. 1 in which said tubing 
is made of material with micro pores through its walls, 
whereby said pressuring fluid can flow through said pores 
and can act on said walls of said cavity. 

7. An instrument as in claim 1 in which said tubing 
on its original inside surface contains means which on 
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8 
contacting the walls of said cavity cause material to ad 
here to the surface of said tubing. 

8. A medical device for introducing instrument means 
into an elongated cavity comprising a three-dimensional 
substantially riigid pressure-tight chamber comprising 
circumferential side walls and two end walls, a length 
of collapsed thin-wailed flexible tubing in said chamber, 
instrument means in Said chamber, one end of said tub 
ing placed over said instrument means and sealed against 
internal fluid pressure in said chamber, an opening in 
one end wall of said chamber, the outer end of said 
tubing sealed across said opening, and means for increas 
ing fluid pressure in said chamber whereby as said pres 
sure in said chamber is increased said tubing is extruded 
from said chamber carrying with it said instrument 

als w 

9. A medical device as claim 8 in which said instru 
ment means is a capsule containing radiation emitting 
material. 

10. A medical device as in claim 8 in which said instru 
ment means is a small bore rigid walled flexible tubing 
inserted and sealed into the internal end of said tubing. 

11. A medical device as in claim 8 in which said instru 
ment means comprises an optical means for viewing the 
inside of said cavity. 

12. A device for introducing instrument means into 
an elongated tortuous non-linear cavity of length L and 
diameter D comprising, 

(a) a three dimensional substantially rigid pressure 
tight casing of dimensions greater than D, comprising 
circumferential side walls and two end walls, 

(b) one wall of said casing adapted to be placed 
against the mouth of said cavity, 

(c) an opening in said wall of diameter less than D, 
(d) a collapsed thin-walled flexible tubing, equal in 

length to a substantial fraction of length L inside 
said casing, 

(e) means fastening in pressure-tight relation one end 
of said tubing across said opening, 

(f) instrument means in said chamber, 
(g) means fastening the other end of said tubing in 

pressure-tight relation to said instrument means, said 
instrument means being of smaller diameter than 
D, and 

(h) means for increasing fluid pressure in said cham 
ber whereby said instrument means is pulled into 
said cavity by the advancing sealed end of said tub 
Ing. 

13. Apparatus as in claim 12 in which said instru 
ment means comprises means entirely contained within 
said casing. 

14. Apparatus as in claim 12 in which said instru 
ment means comprises elongated means longer than said 
casing. 

15. Apparatus as in claim 14 in which said elon 
gated instrument means comprises a cylindrical element 
which is inserted and sealed through a pressure gland in 
one wall of said casing. 

16. Apparatus for exploring the inside of an elon 
gated tubular cavity comprising an elongated substan 
tially rigid, pressure-tight chamber comprising circum 
ferential side walls and two end walls, a first end wall 
of said chamber containing a sealed pressure gland, a 
small bure rigid walled tube inserted through said gland 
and sealed into said chamber, a length of thin-walled 
flexible tubing of diameter greater than said tube, in 
serted through an opening in the second end wail of 
said chamber, said inserted end of said tibing extending 
over and sealed to the inside of said tube, the outside 
end of said tubing sealed across the opening in the 
second end wall of said chamber, and means for applying 
fluid pressure to the inside of said chamber. 

17. Apparatus for exploring the side of an elongated 
tubular cavity comprising, 
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(a) a three dimensional substantially rigid pressure- 20. Apparatus as in claim 17 in which said element 
tight chamber of elongated shape with circumferen- is a small diarineier elongated optical instrument. 
tial side Walls and two end walls, 

(b) a first end waii containing a gland to seal against References {Cited by the Examiner 
pressure around a Small diameter Smooth surface cy 
lindrical element, 

5 UNITED STATES PATENTS 

(c) a long cylindrical element of diameter D inserted Rec. 969 6/60 Hinckley -------------- 117-95?? 
through said gland and sealed into said chamber, 805,851 11/05 Goldfarb ------------------------- 128-262 

(d) a length of thin-walled flexible tubing of diameter 1,089,805 3/14 Wolf ---------------- 128-349-?? 
greater than D in said chamber, 10 1,956,722 5/34 Kennedy -------------- 117-95 

(e) means fastening in pressure-tight relation one end 2,847,997, 8/58 Tibone —————————————— 128-348 
of said tubing over the inserted end of said eiement, 2,925,021 2/60 Basta ---------------- 15-218-?? 

(f) means fastening the other end of said tubing in 
pressure-tight relation over an opening in the sec- FOREIGN PATENTS 
ond end wall of said chamber, and 5 215,350 10/09 Germany. 

(g) means for applying fluid pressure to the inside of 134,367 1 / 19 Great Britain. 
said chamber. 

18. Apparatus as in claim 17 in which said element RICHARE) A. GAUDET, Primary Examine". 
is a solid rod. 

19. Apparatus as in claim 17 in which said element 20 RICHARD J. HOFFMAN, Examiner. 
is a small bore rigid walled tube. 


