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No. 731,496.

UNITED STATES

Patented June 23, 19083,

PAaTENT OFFICE.

PAUL POIRIER AND PAUL MICHEL, OF PARIS, FRANCE.

GASTROSCOPE.

SPECIFICATION forming part of Letters Patent No. 731,496, dated June 283, 1903.
Application filed December 13, 1901, Serial No. 85,789, (Nomodel)

To all whom it may concern:

Be it known .that we, PAUL POIRIER and
PAUL MIcHEL, citizens of the Republic of
France, and residents of Paris, France, have
invented certain new and useful Improve-
mentsin Gastroscopes, of which the following
is a specification.

Our invention has for its object an appa-
ratus designed for theinspection of the stom-
ach, and is intended to enable lesions and the
like which may exist in this organ to be ex-
amined, and consequently to enablethe treat-
ment applicable forparticular cases to be de-
termined. , .

The essential feature of this apparatus is
the combination of an electric-lamp arrange-
ment, intended to illuminate the interior of
the stomach,with a tube, which may be made
either flexible or rigid, as required to allow
first of its insertion into the stomach through
the mouth and the pharynx and when intro-
duced to enable an optical examination of the
stomach to be effected by means of a suitable
arrangement of prisms and lenses. ,

To allow of the invention being better un-
derstood, we will now refer to the accompa-

‘nying drawings, which illustrate one form of

the invention.

In the drawings, Figure 1is a full-size ele-
vation and partial section of the apparatus.
Fig. 2'is a view in sectional elevation of two
separate elements of the tube which form the
principal feature of our apparatus. Fig. 3is
a detail plan view of one of these parts. Figs.
4 and 5 are respectively an elevation and a
plan view of an independent tubular element
which may be inserted.or removed into the
tube for regulating the length thereof, it be-
ing shown in open position. Figs. 6 and 7
are views similar to Figs. 4and 5, showingthe
element in locked position. - Fig. § is a side
elevation, partly in section, of a modified form
of angle-joint for the throat end of the tube.
Figs. 9 and 10 are respectively an elevation
and a plan view of an insertible elbow-ring
for changing the direction of thelower end of
the tube. . i

Thesame figures of reference represent the
same parts in the various figures.

The apparatus consists, essentially, in a
flexible tubular structure made up of inde-
pendent tubular elements, said tubular ele-

ments having double walls and the connect-
ing cords or wires passing through the annu-
lar space between the walls thereof, so as to
permit the center to be free and open for the
passage of rays of light. At the upper end
of this tube is an elbow which projects hori-
zontally, and at the angle of the elbow are pre-
sented suitable reflecting means for changing
the direction of rays of light to an eyepiece
at its opposite end, while at the lower end is
provided an apparatus consisting principally
of an electric light, a lens for collecting
the rays of the same, and reflecting means
for directing the light reflected from the in-
ternal walls of the organ up through the tube,
and hence to the eyepiece at the outer end.
Combined with this apparatus are means for
rotating the lower end of the tube about a
swivel-joint, whereby the examination may
be directed to different points on the walls of
the organ under examination, and, farther,
we provide when necessary means, such as
elbow-joints, for changing the vertical angle
of therays of light. Concomitant with these
principal elements we also provide accessory
features, such as one or more electric con-
ductors serving the light at the lower end of
the tube, conduits for the cirenlation of wa-
ter and air, whether for preventing overheat-
ing due to the lamp or for distending the
organ under examination, or, further, for
cleaning the optical glasses, lenses, prisms,
and mirrors placed in the extremity of the
instrument. Under certain circumstances
we may also provide means at the upper ex-
tremity of the tube comprising a double eye-
piece for enabling two observers to carry on
the investigations simultaneously.

The apparatus (shown in its entirety in
Fig. 1) ecomprises a single straight optical
tube 40, which, as shown, has a rectangular
elbow 8 at its rear end, and over its front end
is fitted a screw-cap 41, whose forward end
42 abuts against the end of the tube 40 and
is loosely rotatable thereon,-as shown. In
theend 42 of the cap is mounted a lens 9, con-
stituting an eyepiece, which is preferably sur-

rounded by a hood 10. Around the body of -

the tube 40 is loosely fitted a sleeve 43, which
is freely slidable on the tube, butis prevented
from turning thereon by any suitable means,
and has atitsfront end a secrew-threaded head
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11, which is adapted to engage with screw-
threads 12, formed on the interior surface of
thecap 41. It will be seen, therefore, that by
rotating the cap 41 the sleeve 43 is moved
longitudinally on the tube 40.

The vertical portion of the apparatus is a
continuation of the tube 40 from the lower
end of the elbow 8 and is made up of a series
of tubular segments or joints 1, which are
shown separated from each other in Fig. 2
and are provided with interlocking tongue-
and-groove joints at their meeting extremi-
ties, as shown, so that when the sections are
drawn together they will be rigid and in line
one with the other. These sections have con-
centric eylindrical walls, the inner one of
which is designated 44, and the central space
within this inner wall is left open for use as
an optieal tube, while the inner space 19 be-
tween the two walls is utilized for various
conduits (designated 3, 13, 14, 15, and 16 in
Fig. 3) leading between the upper and lower
ends of the tube, as will be described, the con-
duits being, of course, continuous and flexi-
ble, s0 as to permit the flexure of the tubular
sections one on the other.

At the lower end of the apparatus are lo-
cated two members 6 and 7 of special shape,
the former of which directly follows the last
of the tubularsections 1and carriestheprism
or other reflecting means, while the terminal
member 7 carries the electrie light, together
with a lens. The member 6, whilehaving an
annular tongue-and-groove joint similar to
that between the other members, is rotatable
relative to the main portion of the tube, whose
lower section is also of slightly-different form
from the other sections.

Theendsof the cord 2 are ecarried up through
conduits 3 on opposite sides of the sectional
tubing, as shown in Fig. 3, and at their upper
ends they are carried out through openings 4
in the sides of the tube 40 and wound aroand
screw-posts 47 on the sleeve 43. DBy this ar-
rangement it will be seen that the sections
forming the tubing are strung together, so as
to be normally flexible, but are rendered rigid
and straight by simply rotating the cap 41,
80 as to draw up the sleeve 43.

Through the end of the tube 40 is inserted
a long glass-column prism 48, whose rear end
is cut to form an- oblique surface 49 at forty-
five degrees with the axis of the prism, so
that light-rays directed up through the ver-
tical section of the tube are totally reflected
at 49 and pass out through the eyepiece 9.

The lower extremity of the apparatus,com-
prising the members 6 and 7,are connected by
a swivel-joint to the upper portion of the
tube, and by winding up one end of the cord
2 about the post 47 and simultaneously un-
winding the other the lamp and the prism 17
are rotated about the optic axis, so as to di-
rect the examination to any desired portion
of the stomach-wall. A further range of ad-

justment is given by the insertible sections
In Fig.

of tubing shown in Figs. 4, 6, and 9.
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4 is shown a tubular section 20 similar to the
sections designated 1, but the conduit 3 of
which is connected to the exterior by a lon-
gitudinal slit 62, so as to enable the cord 2
to pass through these slits and the sections to
be inserted between any two of the numerous
sections of tubing where it is desired to
lengthen the apparatus. To hold the cord 2
against coming out, we may also provide a
ring 21, cut through at one side, as at 22,
which surrounds the body of the section 20
and enables the cord to pass through the slit
62 only when the cut 22 registers therewith,
so thatafterthe cord hasbeen passed through
at each side by turning the ring 21 into the
position shown in Figs. 6 and 7 it is locked
therein and prevented from coming out. A
similar member is shown in Figs. 9 and 10,
the object of which is not s1mply to lendbhen
the tube, but also to change the direction of
the light and the point toward which the ex-
amination is directed. This member is el-
bowed and carries a number of axial slits 63
around its periphery, into any of which the
cord may be threaded and held therein by a
ring 37 in an analogous manner to the ring
21. Within the elbowed member 36 is lo-
cated a prism 64 for refracting or reflecting
the light upwardly in the direction of the al-
tered optic axis.

By means of the swivel- mounting of the
lowerend of theapparatus, taken inconjune-
tion with the elbowed insertible member 36,
practically any point of the wall of the stom-
ach may be examined, and the instrument
has a- perfect and complete range of adjust-
ability. For very slight variations of direc-
tion the apparatus may be moved, of course,
bodily to a slight extent Wlthout alteunO‘ 1ts
adjustment.

Fig. 8 shows a modification of the upper
elbow-joint 8 of the apparatus where it is de-
sired to form the horizontal as well as the
vertical portion of the apparatus in tubular
sections. The elbow (designated 8') is asepa-
rate piece, similar to the elbow shown in Fig.
9, except that it is an elbow of ninety de-
grees and has two rings 37, surrounding its
respective ends, and correspondingly-formed
grooves 63', passing longitudinally around
the bend for lodging the cords 2. In this
case the long prism 48 of Fig. 1 is replaced
by a short rectangular prism 23, which is
preferably fixed to a segmental section 71,
formed to be separated and removed from
the elbow proper when it is desired to inspect
or renew the same.

The entire flexible portion of th,e apparatus
is covered in use with a flexible tubular cov-
ering 73, of india-rubber or like material,
which without altering its flexibility pre-
vents any organic liquids from penetrating
the interior of the tube and corroding the
same.

The apparatus is operated as follows: The
tube being rendered flexible by rotating the
cap 41 until the cords 2 are sufficientlyslack,
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theend of thetubecan beintroduced through
the esophagus, after which it isrendered rigid
and rectilinear by turning the cap 41 in the
opposite direction, which draws the sections
of the tube together. When the tube is in
this condition, itis ready forobservation, and
the current being turned on the lamp will
glow, and its reflections from the walls of the
stomach will be directed up through the
prism 17 to the upper end of the tube and
thence to the eyepiece 9. The direction to-
ward which the end of the tube is turned may
be regulated both vertically and horizontally
in the manners which have been already de-
seribed and need not be further here re-
ferred to.

Of course we may vary the forms, dimen-
sions, proportions, and accessory parts and
employ for their construction such materials
as we may deem suitable without materially
departing from the scope of the invention.

Having thus deseribed our invention, what
we claim as new, and desire to secure by Let-
ters Patent, is—

1. An instrument for examining the inter-
nal parts or cavities of the body, comprising
a tube formed in separable annular sections,
one or more cords on which said sections are
strung, means for tightening said cords to
render said sections solid and rectilinear one
with another, and suitable optical devices at
one or both ends of said tube, substantially
as deseribed.

2. An instrument for the examination of
the interior cavities of the body, comprising
a tube formed in separable tubular sections
interlocking one with another, a plurality of
cords passing along the sides of said sections
and on which the latter are strung, means for
shortening said cords upon the outermost or
end section whereby to draw the sections of
the tube together and render them rectilinear
and rigid, and suitable optical devices located
at one or both ends of the tube for directing
rays of light therethrough, substantially as
described.

3. An instrument for the examination of
the interior cavities of the animal body, com-

prising a tube composed of double-walled in-'

terlocking tubular sections, a plurality of
cords on which said sections are strung to-
gether, said cords passing between the double
walls of the sections, a lamp carried at the
lower end of the tube, means at the upper
end of the tube for taking up slack in. said
cords to render the tube rigid and rectilinear,
suitable reflecting means for directing rays
of light along the axis of the tube, and an
eyepiece at the upper end of the tube, sub-
stantially as described.

4. An instrument for the examination of
the interior cavities of the animal body, com-
prising a tube composed of double-walled in-
terlocking tubular sections,. a. plurality of
cords on which said sections are strung to-
gether, said cords passing between the double

walls of the sections, a lamp carried-at the:

=

lower end of the tube, means at the upper
end of the tube for taking up slack in said
cords fo render the tube rigid and rectilinear,
suitable reflecting means for directing rays
of light along the axis of the tube, an eye-
piece at the upper end of the tube, the lower
terminal member of the tube being connected
by a swivel-joint with the other members, and
means for rotating said terminal member_
from the upper end of the tube.

5. An instrument for examining the inter-
nal cavities of the animal body, comprising
a rigid tubular member at the outer end, an
eyepiece formed at one end of said rigid mem-
ber, an elbow formed at the other, reflecting
means located at the elbow for changing the
direction of the rays of light, a series of in-
terlocking tubular sections connected to said
rigid member below said elbow, a terminal
member having a swivel connection with the
other tubular members and having a nipple
extending within the lowermost tubular mem-
ber, acord helically wound around said nipple
and fixed thereto at one point thereof and
carried up through conduits in the walls of
the sucecessive tubular members and the up-
per rigid member, means mocunted on the
said rigid member for drawing up the ends of
said eord to take up the slack and rigidify
the tube formed of said tubular members,
and means for drawing up one end of said
cord and releasing the other, whereby to ro-
tate said terminal member about the said
swivel-joint. . :

6. An instrument for examining the inter-
nal cavities of the animal body, comprising
a rigid tubular member at the outer end, an
eyepiece formed at one end of said rigid mem-
ber, an elbow formed at the other, reflecting
means loeated at the elbow for changing the
direction of the rays of light, a series of in-
terlocking tubular sections connected to said
rigid member below said elbow, a terminal
member having a swivel connection with the
other tubular members, a cord fixed to said
terminal member at one point thereof and
carried up through conduits in the walls of
thesuccessive tubular members and the upper
rigid member, a screw-cap pivotally mounted
onthe fore end of said rigid member, a sleeve
freely sliding on said rigid member and pre-
vented from turning thereon and having a
threaded engagement with said screw - cap,
and posts on said sleeve to which the ends of
said cord are connected whereby the mem-
bers of said tube may be drawn together to
render said tube rigid and rectilinear.

7. An instrument for examining the inter-
nal cavities of the animal body, comprising
a rigid tubular member at the outer end, an
eyepiece formed at one end of said rigid mem-
ber, an elbow formed at the other, reflecting
means located at the elbow forchanging the
direction of the rays of light, a series of in-
terlocking tubular sections conneected to said
rigid member below said elbow, a terminal
member having a swivel connection with the
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other tubular members, a cord fixed to said
terminal member at one point thereof and
carried up through conduits in the walls of
the successive tubular members and the up-
per rigid member, means mounted on said
rigid member for drawing up the ends of said
cord to take up the slack and rigidify the
tube formed of said tubular members, a re-
flestor mounted in said rigid tubular mem-
ber, and- an electric lamp also mounted in
said terminal member.

8. Aninstrument for examining the inter-
nal cavities of the animal body, comprising
arigid tubular member at the outer end, an
eyepiece formed at one end of said rigid mem-
ber, an elbow formed at the other, reflecting
means Jocated at the elbow for changing the
direction of the rays of light, a series of in-
terlocking tubular sections connected to said
rigid member below said elbow, a terminal
member having a swivel connection with the
other tubular members, a cord fixed to said

731,496

terminal member at one point thereof and
carried up through conduits in the walls of
the successive tubular members and the up-
per rigid member, means mounted on said
rigid member for drawing up the ends of said
cord to take up the slack and rigidify the
tube formed of said tubular members, a re-
flector mounted in said tubular member, an
electric lamp also mounted in said terminal
member, and a tube or conduit leading from
the upper end of the instrument through the
walls of said tubular sections and debouch-
ing within said terminal member, whereby
water may be introduced thereinto, v

In witness whereof we have hereunto set
our hands in the presence of two witnesses.

PAUL POIRIER.
PAUIL MICHEL.

Witnesses:
JULES FREYOLLET, _
EDWARD PP. MACLEAN.
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