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1. 
This invention relates to gastroscopes. Its ob 

ject is to provide a gastroscope having means for 
controllably flexing it in any direction within a 
stomach being examined. 
More specifically, my invention aims to pro 

vide a gastroscope having fieXing means that is 
entirely enclosed in a flexible outer sheath of the 
mid-section of the gastroscope, whereby the ex 
ternal surface thereof is smooth to facilitate in 
sertion through the esophagus. 
Other objects will become apparent in the en 

suing specification and appended drawings in 
which: - 

Fig. 1 is a side view of a gastroscope embodying 
my invention, paris baing broken away and 
shown in Section to better illustrate the internal 
structure thereof; 

Fig. 2 is a view of the control end of the gastro 
SCOpe; 

Fig. 3 is a detail sectional view taken longitudi 
naily through three separate portions of the 
gastroScope, . 

Fig. 4 is an enlarged detail sectional view 
through a section of the gas&roscope; and 

Fig. 5 is a transverse sectional View taken on 
the line 5-5 of Fig. 3. 
As an example of one form in which ny in 

vention may be embodied, I have shown in the 
drawings a gastroscope embodying a rigid, tubu 
lar handle section 6, a fiexible mid-section, and 
a tip section 8 having a viewing window 9 and a 
lens 0 for projecting into the stomach interior, 
illuminating rays fion lamp mechanism con 
tained within the tip section 8, and an outlet 8a. 
for injecting air into the stoliach. The tip 
Section 8 is of Corventional structure and the de 
tails thereof are therefore noi, illustrated. 
At the end of the handle section 6 is an eye 

piece , through which an operator may sight 
into the flexible mid-section . The mid-section 
comprises a series of tube sections 2 each hav 

ing a lens 3 mounted in One end thereof, and 
each having at one end an annular outwardly ex 
tending flange 3 and its other end piloted in the 
adjacent end of an adjacent. Section. The pilot 
ing preferably utilizes a ball and socket connec 
tion 4a which maintains a pivot axis concentric 
With the center of the lens 3. 
The tube sections 2 are enclosed withia a. 

flexible sheath 5 of conventional helically coiled 
Inetallic ribbon, and the sheath 5 is enclosed 
within a tube 6 of resilient material such as soft 
rubber, which tube is in turn enclosed within an 
outer tube. T of similar material. An annular 
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air Space between the tubes i3 and fit provides 
a passage for the fow of air into the tip 8, The 
flanges. 4 bear loosely against the inner surface 
of the sheath. ii.5, and the tube sections 2 are 
thereby slaintained in concentric relation to the 
sheath 5, with the lenses i3 disposed on a con 
Iihon Optical axis (each lens focused upon a sac 
ceeding lens). .." 

Each fiange. 4. is provided with a plurality...of 
bearing apertures 8 of equidistant circumfer 
eatial spacing. line number. of the apertures is 
in each flange may range from three upwardly, 
although I prefer to elaploy foul. apertures. 
Through the apertures. 38 are extended a plu 
raity of operating caibles 9, each having one end 
a choi'8d to the lower nost Section 2 and its 
other end, extending through an opening 23 in 
the handle member 6 and secured to an operating 
ring. The operating ring comprises a rinn 2 and 
a plurality of spokes each embodying a tubular 
portion 22 secured to the rim.2 and a shaft por 
tion 23 telescoped in the tubular portion. 22. At 
the inner end of the shaft portion 23 are arcuate 

25 shoes 23 which are slidably engaged in ways 25 
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in a band 28 which encircles.and, is secured, to the 
handle shaft 6. Each shaft, 23 is ugged inwardly 
by a coil spring 27 compressed between its outer 
end and the rink 2 and received in the tubular 
spoke member 22. 
The band 23. is in the form of an equatorial 

section of sphere with a cylindrical bore thene 
through, and the Ways 23 are arcuately, conceal 
tric to the center, of the sphere. Consequently, 
the rin. 2d will be maintained at all times con 
centric with the spherical center. of the band 26, 
while being free to tilt in any direction about this 
center. The arcuate shoes 24 prevent bodily dis 
placement of the plane of the rim 2 from the 
center of the Sphere, and prevent rotation of the 
rim 2f about the handle shaft S while freely per 
mitting non-rotationai pivotal (tilting) move 
net. 
The flexible tubes 6 and . Inay be fixed to 

the handle shaft. 6 and tip 8 in any conventional 
manner, such as by means of ferrules. 28 and 29. 
An air hose 33 may be connected to the handle 
tube 6 through an adapter 34, and may communi 
cate with, the annular space. between the tubes 6 
and , through a duct 35. A duct or ducts, 38 
in the tip member 8 may in turn establish coian 
munication between the aranular space and the 
interior of the tip, from which air purpled 
through the tube 33 may escape through opening 
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8a into the stomach to inflate the stomach for 
the purpose of examination. 

It may now be noted that the sections 2 are 
floatingly mounted in the sheath 5, free for 
limited endwise movement and free to tilt With 
reference to each other as the sheath 5 and 
tubes 6, 7 are flexed along an arcuate longi 
tudinal axis. The cables 9, passing freely 
through the openings 8 in the flanges 4, act 
upon the sections 2 by drawing them closer to 
gether at one side thereof while allowing the 
other side to expand. This is accomplished by 
tilting the ring 2?. For example, if the ring 2 is 
tilted in a clockwise direction as viewed in Fig. 1, 
and as indicated by the dotted lines ShoWn in 
that figure, the cable 9 on the left side of Fig. 1 
will be drawn toward the eye piece end of the 
instrument while the cable on the opposite side 
Will be slacked off and permitted to move toward 
the tip end of the instrument. The result will 
be an arcuate flexing of the instrument toward 
the left as indicated by the dotted lines in Fig. 1. 
The lamp mechanism in the tip 8 is energized 

by an insulated current conductor 30 entering 
the instrument through a Switch casing 3 and 
passing downwardly to the tip portion 8 between 
the sheath 5 and tube 6. It may be Wound 
helically about the sheath 5 in a conventional 
manner. The other side of the circuit may, in 
accordance with conventional construction, ulti 
Iize the metal sheath 5. A SWitch in the casing 
3 may be actuated by an actuator 32. 
A diagonally disposed mirror 37, mounted in 

the tip section 8 in any suitably conventional 
manner, reflects the image coming through the 
window 9 into the articulated optical tube struc 
ture, and thence to the eye piece . 
The uppermost section 2 is abutted against a 

shoulder 38 in the tube 6, to resist the pull of 
cables 9. The ball and socket connections 4a 
constitute pivotal end thrust bearing members 
which also resist the pull of the cables While 
permitting each adjacent pair of tube sections 
2 to pivot about an axis located at the center 

of a lens 3, whereby the pull of a cable at one 
side will set up a couple, or turning moment, 
between each pair of Sections, resulting in the 
flexing of the mid-section 7. 

I Clain: 
1. In a gastroscope, a tubular handle shaft hav 

ing an eye piece, a flexible tubular mid-portion 
connected to said handle shaft, a tip portion con 
nected to Said mid-portion and having a Viewing 
Window, means in said flexible mid-portion for 
transmitting to said eye piece an image received 
through Said Window, an operating ring having a 
universally tiltable connection to said handle 
shaft, and a plurality of cables connecting said 
ring to said tip portion and extending inside of 
said flexible tubular mid-portion, for transmit 
ting flexing movement to said mid-portion. 

2. In a gastroScope, a tubular handle shaft hav 
ing an eye piece, a tubular flexible mid-portion 
joined to Said handle shaft, a tip portion con 
nected to said mid-portion and having a viewing 
Window, a plurality of tube sections within said 
flexible mid-portion, each of said tube sections 
carrying an image transmitting lens, an operat 
ing member having a universally tiltable connec 
tion to said handle shaft, and a plurality of 
cables connecting said operating member to said 
tip portion for transmitting to said flexible mid 
portion, flexing movement in any selected direc 
tion. 

3. In a gastroscope, a tubular handle shaft hav 
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4 
ing an eye piece, a flexible tubular mid-portion 
joined to said handle shaft, a tip portion Con 
nected to said flexihe tubular mid-portion and 
having a viewing window, a plurality of tube 
sections arranged end to end in Said flexible mid 
portion and each having an image transmitting 
lens and an annular flange projecting OutWardly 
and having bearing engagement with the inner 
surface of said flexible mid-portion for Spacing 
its respective tube sections from the inner Sur 
face of said mid-section, said flanges each haW 
ing a plurality of apertures therein, an operating 
member having a universally tiltable connection 
with said handle shaft, and a plurality of Oper 
atting cables connecting said operating member 
to said tip portion and extending through the 
apertures in Said flanges. 

4. In a gastroscope, a tubular handle shaft hav 
ing an eye piece, a flexible tubular mid-portion 
joined to said handle shaft, a tip portion joined 
to said flexible tubular mid-portion and having a 
viewing Window, a plurality of tube sections ar 
ranged end to end in said flexible mid-portion 
and each having a lens for transmitting from 
said viewing window to said eye piece an image 
received through said viewing WindoW, each of 
said tube Sections having at One end an annular 
flange engaging the inner surface of the flexible 
mid-portion and spacing the tube sections from 
said inner surface to provide a series of annular 
Spaces, an operating member having a universally 
tiltable connection. With said handle shaft, each 
of said flanges having a plurality of circumfer 
entially spaced apertures therein, and a plurality 
of operating cables connecting said operating 
member to said tip section and extending through 
said apertures and said annular spaces. 

5. In a gastroScope, a tubular casing means in 
cluding a flexible mid-section and a tip portion 
having a Viewing Window, means in Said flexible 
mid-section for transmitting through said casing 
means an image received through said viewing 
window, said means comprising a plurality of 
tube Sections each having an image transmitting 
lens and each having means spacing it from the 
inner wall of Said flexible mid-section to provide 
an annular space, Said spacing means providing 
a plurality of annularly spaced apertures con 
necting Said annular spaces, an operating mem 
ber having a universally tiltable connection with 
said casing means, and a plurality of cables con 
necting Said operating member to said tip portion 
and extending through said apertures in said 
Spacing means and through said annular spaces. 

6. In a gastroScopa, a tubular handle section 
having an eye piece, a tubular flexible mid-sec 
tion joined to said handle shaft, a tip portion 
joined to Said tubular mid-section and having a 
Viewing Window, means in Said mid-section for 
transmitting from said window to said eye piece 
an image received through said window, said 
means including a plurality of tube sections ar 
ranged end to end Within said mid-section and 
each having an image transmitting lens and 
means Spacing the same from the inner Wall of 
Said mid-Section to provide a series of annular 
Spaces, an Operating ring having a universally 
tiltable connection with said handle shaft, said 
connection comprising a plurality of spring ex 
panded telescoping spoke members connecting 
said ring to said handle shaft, and a plurality 
of operating cables connected to said operating 
ring and to said tip portion and extending 
through said annular spaces, for transmitting 
from Said operating ring to said flexible mid 
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portion, flexing movement in any selected direc 
tion, for shifting said tip section from side to REFERENCES CITED 
side. The following references are of record in the 

7. A gastroscope as defined in claim 6 wherein file of this patent: 
said telescoping spoke members each comprise a 5 UNITED STATES PATENTS 
sleeve portion rigidly secured to said operating 
ring and a shaft portion telescoped into said sleeve Number Name Date 
portion, and a coil spring under compression 373,000 Wolf -------------- July 12, 1930 
within said sleeve portion between the end of said 548,462 Schranz ------------ Apr. 28, 1941 
shaft portion and said ring. O 

PETER FREDERIC SALISBURY. 


