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1

This invention relates to improvements-in ap-
paratus and methods for intreducing gas into the
‘human body and more particularly to an im-
proved apparatus and method for using gas in
testing for and treatment of female sterility.

It is known -that many women are unable to
conceive because they have a blockage of the Fal-
lopian tubes which convey the ovum to-the uterus.

It has been previously proposed to introdice
‘gas under pressure into the cervix and then de-
termine by X-rays ‘whether the gas has passed
into the abdominal cavity by way of the uterus
and the tubes. Attempts have been made to use
this technique-both as a test to determine whether
the tubes were closed by mucus, adhesions or
some other obstruction and to open-them if they
were found ‘to be clozed. )

-The methods-and apparatus used for this pur-
pose prior to my invention, however, have been
erude and subject to rather serious objections,
particularly from the standpcint of safety in use.
While there have been variations-in the devices
employed, all of them, so far as I am aware, have
used gas from a high pressure source; such as
the usual tank of carbon dioxide, without ade-

- quate means of reducing the pressure or controll-
ing and measuring the flow. Gas under-the pres-
sure at which it is -stored -in such tanks is diffi-
cult to control and its use for the purpose above
stated is therefore dangerous unless proper safe-
guards are employed.

Accordingly, T ‘have devised the present ap-
paratus  and miethod by which -gas to be ulti-
mately introduced into a ‘body -cavity is dis-
‘charged from dits -original high pressure con-
tainer, stored at low pressure, and portions there~
of subsequently measured and compressed as de-=
sired for admission into the cavity, the princi-
pal object “of my invention being to provide
a simplé, inexpensive, and religble apparatus for
more safély and accurately controlling the gas
pressure and measuring the amount of the flow
than has been heretofore possible by the use of
earlier constructions.

A further objeet of my invention is to provide
in such an apparatus simple means for condi-
tioning the temperature of said gas after its ini-
ﬁia«l expansion and -subsequent -compression
wheréby pressure ehanges due to temperature
changes will-be avoided and the operator will thus

. 16t be misled as to the true open or closed -con-

dition of the body passage being examined or
treated.

While the invention is herein described with

particular reference to treatment for female hu-
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man sterility, it is to be understood that it is
glso adapted for introducing gas for therapeutic
purposes into other cavities of the human body
than the uterus and could be used to treat ani-
mals such, for example, as race horses as well

‘g5 human beings. .

Other objects and advantages of the ‘invention
will be apparent from the following description
of a preferred embodiment thereof adopted for
uterotubal inzufiation, taken in connection with
the accomvpanying drawing in which:

Tig. 1 is a'schematic illustration of the appara-
tus showing certain of the parts thereof in par-
tial cross-section;

Fig. 2 is a cross-sectional view .of a container
taken on line 2—2 in Fig. 1; and

‘Fig. 3 is an enlarged fragmentary cross-sec-
tional view of a part.of a pump showing in de-
tail the construction of a pressure release valve.

Referring in detail to said drawing, a variable
capacity gas reservoir i, which may be con-
structed of rubber or like material, is attached by
cement or otherwise to the base of a head 12. A
hollow externally threaded nipple 13 on the up-
per portion of said head is-adavted to receive an
internally threaded member 14 having a cavity
t5 -therein for holding a small high pressure -gas
cylinder 6. Within the nipple 48 is a stylet {1
for puncturing said cylinder, and from the cen~
ter thereof is a passage {8 extending downwardly
through the head and opening into said reser-
veir. A second paszage 19 in said head 12 has
one of its openings within said reservoir and an-
other opening in the center of a nipple 20 0on a
side of said head adapted to receive an end of
a rubber tube 21. If so desired, the nipple 20
‘may contain a screen or filter (not shown) for
preventing the passage of foreign material into
said tube.

The tube 2! leads from the nipple 20 to an-
other ninple 22 on a hand-pump shown generally
af 23. Said pump is of a type well known to the
art, having .2 base 24, a cylinder 25, a piston 286,
stationary finger rings 27 and a movable finger
ring 28 by which a piston rod 29, upon which
said piston is mounted, can be moved reecipro-
cally. The pump also contains in said base an
intake ball check valve 30 and an -ouflet ball
check valve ‘31, each of which is normally held
in a closed position by springs 32 4nd 33 re-
spectively. The spring 33 may rest against a
pressure relief valve shown generally at 34 (Fig.
3) comprising a stem 35 threaded into said base

.and having therein gas passages 36 and 31. Said
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stem may have a knurled head 38 thereon for
facilitating the turning of the same.

Upon an outlet nipple 8% on said pump base
is another rubber tube 40 which Ieads to an in-
let 41 in the top of a cylindrical container 42
which may be of metal construction and of sub-
stantially greater volumetric capacity than that
of said pump. = A plurality of metal heat absorb-
ing members 43, shown in the drawing to be tu-
bular in design, may be suspended within said
container in any suitable manner, as, for ex-
ample, by soldering the same to the side walls
of the container as at 44. A perforated metal
tube 45, having a closed end 4§, may be mount-
ed horizontally within the upper portion of said
container to pass through a wall thereof, as at
a reinforced portion 41, and adjoin a right-an-
gle nippls 48 to the latter of which may be at-
tached a rubber tube 49 leading to a pressure
indicating device such as a standard manometer,
shown gencrally at 99, having a graduated scale
50a thereon. At another reinforeced portion 5
of the wall of said container a vertical stand-
pipe 52, having an open end 53 in the upper in-
terior of the container, may be mounted to pass
through said wall to another nipple 54 to which
may be attached a rubber tube 55 leading to a
cannula 56 of any well known design.

To prepare the above-described apparatus for
purposes of injecting gas into body cavities for
analytic or therapeutic reason, the high pressure
gas cylinder containing carbon dioxide, for ex-
ample, is placed in the cavity i5 of the member
14 and the latter is screwed down on the nipple
13 until the stylet 17 rupturcs said cylinder and
allows the contents thereof to escape through the
passage 18 into the reservoir t1, causing the Iat-
ter to expand and retain the gas at approxi-
mately atmospheric pressure. At such a pres-
sure said gas may, of course, readily be controlled
and measured, and one of ‘the great-st advan-
tages of the apparatus is thus apparent.

With the gas confined in said- reservoir, as
above explained, it is allowed to stand until the
heat of the room has raised its temperature to
approximately that of the room. The stem 25
of the pressure relief valve 34 is screwed into the
pump base 24 and the pump operated by hand
to cause part of the gas in the reservoir to be
moved through the tubes 24 and 48 into the con-
tainer 42 to displace the air therein, said air
being forced to the top of said container, by the
heavier carbon dioxide, and out through the
stand-pipe 52, the tube 55, and the cannula 58.

When' all of the air has been displaced from
said container the apparatus is properly pre-
pared for use. When the device is used for
uterotubal insufilation, for example, the can-
nula is inserted in the cervix of the womb and
the pump is slowly operated to build up gas pres-
sure within the container 42, a similar pressure
heing created, of course, within the womb. Said
pressure will be accurately indicated on the grad-
uated scale 58¢ of the manometer 58, the per-
forated tube 45 being provided to prevent any
foreign matter from entering said manometer.
It will be understood that, since the volumetric
capacity of said container is great as compared
to that of the pump, each stroke of the pump
will eause only a slight increase in the pressure
within said container and within the body cav-
ity, and said pressure may thus be very accu-
rately controlled,

By counting the number of pump strokes the
volume of gas admitted to the container may
be measured accurately. By building up said.
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pressure and by watching the rate of fall of the
same, as well as by computing the volume of
gas which has entered the body, it may be de-
termined whether the Fallopian tubes, for ex-
ample, are open. If the same are found to be
closed, the pressure may be raised as desired to
clear them of their obstructions. An increased
rate of fall in the pressure in the container 42
will indicate when the opening has been accom-
plished. The heat absorbing members 43 will
remove the heat of compression from said gas
immediately upon its introduction into the con-
tainer 42, thus avoiding subseguent cooling of
the gas within the container and avoiding mis-
leading decreases in pressure which would other-
wise occur as a result thereoi. Upon the open-
ing of the Fallopian tubes or when the valve 34
is opened, the gas confined in the container will
expand as gas escapes into said Fallopian tubes
or from the valve 34, As this expansion of gas
within the container occurs, said gas absorbs
heat from the members 43 and cooling of the
contents of the container (which. would ordi-
narily take place as a result of the expansion)
is avoided. It will thus be evident that the
melnbers 43 act as heat reservoirs or compensa~-
tors and serve to maintain the temperature of
the contents of the container substantially at a
constant under all conditions, thereby prevent-
ing misleading decreasss in pressure following in-
troduction of the gas into the container and as
it 1-aves the same.

When the examination or treatment is at an
end, the pressure within container 42 and the
body cavily may be released by unscrewing the
pressure release valve stem 385 until the passage
37 is exposed to allow an escape of the gas. If
so desired, anoth<r valve (not shown) may be
appropriately incorporated in the head 12 to
provide a means for releasing the contents of
the reservoir i1,

It will be observed that none of the parts: of
my apparatus are subjected to high gas pres-
sures. and that there are no complicated parts
which are subject to failure. Under no circum-
stances could the malfunction of any of the parts
cause the patient to be exposed to damaging gas
pressures. :

The foregoing detailed description has been
given for clearness of understanding only, and
no unnecessary limitations should be understood
therefrom, for it will be apparent that various
changes may be made in the form, construction
and arrangcment of the parts without depart-
ing from the spirit and scope of the invention as
defined in the claims in this application.

I claim:

1. Apparatus for introducing gas into a body
cavity, comprising: a variable capacity reservoir
for confining said gas at low pressure; a rigid
container of fixed volume; a pump for compress-
ing, measuring, and transferring portions.of said
gas from said reszervoir to said container as de-
sired, said container having a volumetric capacity
many times greater than that of said pump
whereby each stroke of the pump will cause only
a slight increase of the pressure in said con-
tainer; a pressure indicator for measuring. said
compression; and, g cannula for introducing said
gas from said container into said body cavity.

2. Apparatus for introducing gas into a body
cavity, comprising: a variable capacity reservoir
for confining said gas at low pressure; a rigid
container of fixed volume; a pump for compress~
ing, measvring, and transferring portions of said

75 gas from said reservoir to said container as de-
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sired, said containerhaving a volumetric capacity
many times greater than that of said pump
whereby -each stroke of the pump will.cause only
aslight increase of the pressure.in said container;
one or more heat-absorbing members in said con-
tainer having-an extensive heat-absorbing sur-
face for removing the heat of compression from
said compressed gas; @ pressure indicator for
measuring said compression; :and, & cannula for
introducing said gas from said container into
said body cavity.

3. Apparatus for introducing gas into:a body
cavity, comprising: a variable capacity reservoir
for confining said -gas at low pressure; a.pump;
a passage between said reservoir and said pump
through which said -gas may be eonducted from
the former ite the latter for compression and
measurement; a container having a fixed cubic
volume, said volume being many times greater
than that of said pump whereby each stroke of
the pump will cause only a slight increase of the
pressure in said container; a second passage for
directing said gas in its compressed state into
said container; one or more heat-absorbing mem-
bers in said container having an extensive heat-
absorbing surface for removing the heat of com-
pression from said compressed gas comprising &
metallic mass exposed thereto; a pressure indi-
cator for measuring said compression; a cannula;
and, a conduit for conducting said gas from said
container to said cannula whereby said gas may
be introduced into said body cavity.

4, Apparatus for introducing gas into a body
cavity, comprising: a variable capacify reservoir
for confining said gas at low pressure; a pump;
a passage between said reservoir and said pump
through which said gas may be conducted from
the former to the latter for compression and
measurement; a container having a fixed cubic
volume, said volume being many times greater
than that of said pump whereby each stroke of
the pump will cause only a slight increase of the
pressure in said container; a second passage for
directing said gas in its compressed state into said
container; a pressure indicator in association with
said container for measuring the pressure there-
in; a cannula; and, a conduit for conducting
said gas from said container to said cannula
whereby said gas may be introduced intc said
body cavity.

5. Apparatus for introducing gas into a hody
cavity, comprising: a variable capacity reservoir
for confining said gas at low pressure; a pump;
a passage between said reservoir and sa‘d pump
through which said gas may be conducted from
the former to the latter for compression and
measurement; a container having a fixed cubic
volume, said volume being many times greater
than that of said pump whereby each stroke of
the pump will cause only a slight. increase of the
pressure in said container; a second passage for
directing said gas in its compressed state into

" said container; a pressure indicator for measur-
ing said compression; a perforated member for
preventing foreign material from entering said
indicator with said gas; a cannula; and, a con-
duit for conducting said gas from said container
to said cannula whereby said gas may be intro-
duced into said body cavity.

6. Apparatus for introducing gas into a body
cavity, comprising: a variable capacity reservoir
for confining said gas at low pressure; a pump;
a passage between said reservoir and said pump
through which said gas may be conducted from
the former to the latter for compression and
measurement; a container having a fixed cubic
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volume, .said volume being many times greater

‘than. that of said pump whereby each stroke .of

ihe pump will cause only a slight increase of the
pressure in said container; a second passage for
directing said gas in its compressed state into said

container; one or more heat-absorbing members

in. said container having an extensive heat-ab-

‘sorbing surface for removing the heat of com-

pression from said-compressed gas; a pressure in-
‘dicator in association with said container for

measuring ‘the pressure therein; a perforated

. member for preventing foreign material from en-
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tering said indicator with said gas; a valve for
releasing said pressure from said container; a
cannula; and, a conduit for conducting said gas
from the upper portion of the interior of said

container to said cannula whereby said gas may

be introduced into said body cavity.

7. Apparatus for introducing gas into a body
cavity, comprising: a source of gas under pres-
sure; a low pressure xeservoir communicably
connected with said source and in which the gas,

‘upon - being admitted thereto from said -source,

may expand to substantially atmospheric pres-
sure; s pump for compressing portions of said
gas to desired pressure; a container for receiving
said compressed portions; a standpipe in said
container serving as a conduit for removing air
from the container as gas under pressure is in-
troduced into the latter and serving thereafter as
an outlet conduit for such gas as the same is being
introduced into such kedy cavity; and a cannula
communicably connected with said standpipe for
introducing the compressed gas into said body
cavity.

8. Apparatus for introducing gas into a body
cavity, comprising: a source of gas under pres-
sure: a variable volume low pressure reservoir
communicably connected with said source and in
which the gasg, upon being admitted thereto from
said source, may expand to substantially atmos-
pheric pressure; a pump for compressing por-
tions of sa‘d gas to desired pressure; a container
for receiving said compressed portions; a stand-
pipe in said ccntainer serving as a conduit for
removing air from the container as gas under
pressure is introduced into the latter and serving
thereafter as an outlet for such gas as the same
is being introduced into such body cavity; and
a cannula communicably connected with said
standpipe for introducing the compressed gas
into said body cavity.

9. A tubal insuffiator, comprising: a flexible bag
arranzed to receive gas from a high pressure
source and store it under relatively low pressure;
a conduit leading from said bag; a manually op-
erable metering pump arranged to receive gas
frem said conduit; a rigid-walled gas chamber
of fixed volumetric capacity many times greater
than that of said pump communicably connected
with the latter and into which gas is directed in
small increments by successive operations of the
pump; metallic heat-stabilizing tubes positioned
in said chamber and having extensive surfaces
exposed to the gas therein; a pressure indicator
communicably cchnected with said chamber; and
a tube leading from said chamber and having an
intra-uterine cannula at the end thereof.

10. A tubal insuflator, comprising: g flexible
bag arranged to receive gas from a high pressure
source and store it under relatively low pressure;
a conduit leading from said bag; a manually op-
erable metering pump arranged to receive gas
from said conduit; a rigid-walled gas chamber
of fixed volumetric capacity many times greater
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than that of said pump communicably connected
with the latter and into which gas is directed in
“small increments by successive operations of the
pump; metallic heat-stabilizing tubes positioned
in said chamber and having extensive surfaces
exposed to the gas therein; a pressure indicator
communicably connected with said chamber; a
standpipe in said chamber open to the interior
of the chamber near the top of the latter; and
a tube communicably connected with said stand-
pipe and taking off from said chamber near the
bottem thereof, said tube having an intra-uterine
cannula at the end thereof.
SHERMAN S. GARRETT.
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