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2 claims. ,(cl. 12e-27s) 
` The present‘invention relates to improvements 
in the nozzles of ̀ apparatus for the pump treat 
`ment of sinuous organic channels and, more par 
ticularly, in nozzles for duodenal tubular pumps. 

Various different models of nozzles or tips to 
be attached to the thin and comparatively long 
rubber tubes of duodenal pumps are known in the 
art. Such nozzles are generally provided with a 
number of holes or slots distributed arbitrarily 
over approximately the whole surface of the noz 
‘zle body, usually with some of the holes provided 
«at or near the forward end of the nozzle. These 
Eknown nozzles are advanced through the body 
channels which are to be intubated by means of 
-the gravity of the nozzle aided by the peristaltic 
movements of the-stomach and intenstines in case 
of »a‘duodenal tubular pump. With the known 
duodenal pump nozzles, the progress of the noz 
ezle lthrough the body cannot be accelerated by the 
discharge of liquid through the nozzle, and where 
>such discharge takes place before the intubation 
has been completed, it actually retards the ad 
vance of the nozzle thereby prolonging the oper 
ationand causing fatigue and suffering to the 

’ patient. 

It is one object of the present invention to 
eliminate this inconvenience as much as possible. 
Another object of the invention is to provide 

a new nozzle for a duodenal tubular pump which 
facilitates> and accelerates the forward progress 
of the nozzle and attached tube through the sin 
uous body channel leading into the duodenum. 
Another object of the invention is- to provide 

a nozzle for an intubating apparatus which per 
mits the discharge of liquid from the nozzle be 
fore the latter has reached its ñnal position with 
in the body cavity to be intubated without impair 
ing the progress of the nozzle and attached tube 
through the body. 

Still another object of the invention is to facili 

10 

20 

25 

35 

40 

tate the intubation of sinuous body cavities by ' 
means of a nozzle designed to permit acceleration 
of its forward progress through a body channel 
by the discharge of liquid from the nozzle during 
its forward movement through the organic chan 
nel. - 

A still further object of the invention is to pro 
vide a duodental tubular pump with a nozzle en 
suring greater rapidity of the operation and, con 
sequently, less discomfort for the patient. 
These and other objects Vare accomplished, ac 

cording to the invention, by the arrangement and 
combination of parts set forth in the following 
detailed description, dei-‘med in the appended 
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'claims 'and"illustratively-iexemplíñed ̀ in the ac 
companying drawings inv which: 

Fig. 1 is an elevational-.sidefview of a duodenal 
>pump nozzle according tothe invention, 
Figs. 42 to 4 are longitudinalsections through 

three different embodiments, respectively, of noz 
zles according to the invention. 

Fig. 5 shows anozzle .according to the inven 
Y-tion attached tothe tube/of awduodenalçpump of 
the usual type,.and ̀ y 

Fig. 6 illustrates diagrammatically the progress 
of a nozzle and tube'according to the invention 
through the stomach and into the duodenum of 
Ia» patient. . 

As shown/in Fig. 1,Y a nozzle according to the 
invention consists generally of an oval body> II 
.having a narrow neck I 2 provided with peripheral 
grooves I3 which serve to secure the nozzle in the 
usual Yrubber tube I 4, as shown in Fig. 5. The 
tube VIII is provided at predetermined points along 
its length with markings I5, I6, I'I to indicate-to 
theoperator the position-of the nozzle lduring the 
vprogress thereof through the body. 

In each of the-nozzles illustrated in Figs. 2 to 4, 
a pumped fluid may enter the-body of the nozzle 
.through an axial inlet passage I8 extending 
_through the neck I2 .and terminating inside of 
the body II of the nozzle at a point near the tip 
thereof, and the fluid is discharged in a generally 

~, rearward direction through orifices I9 provided 
¿in the rearl'portionjof the body- I I. , 

In the embodiment of the invention illustrated 
in Fig. 2, the forward end of the axial inlet pas 
sage communicates with the forward ends of a 
plurality of discharge channels 20 arranged paral 
lel to the axis of the nozzle and to the axial pas 
4sage I8 and opening at their rear ends into the 
orifices I9. 
According to Fig. 3, the inner surface of the 

nozzle opposite the forward end of the axial pas 
sage I8 is provided with a rearwardly pointing de 
flector surface 2I which has its apex disposed in 
alignment with the axis of the'nozzle and includes 
concave walls to guide the fluid emerging vfrom 
the forward end of said inlet passage smoothly 
towards said parallel discharge channels 20. 
In the embodiment according to Fig. 4, the 

nozzle is provided with a rearwardly pointing de 
iiector surface 2|, as in Fig. 3, but, in this case, 
the discharge channels >22 which connect the for 
ward end of the inlet passage I8 with the orifices 
I9 are not parallel to the axis of the nozzle but 
diverge rearwardly from said axis. 
In use, a duodenal pump provided with a noz 

zle according to the invention, is introduced into 



2.,. 
the stomach of the patient in the usual manner. 
As soon, however, as the nozzle Il has reached 
the stomach liquid and air are injected into the 
nozzle ll through the tube l2` under a certain 
pressure at frequent intervals, until the nozzle 
has reached the desired position in the duode 
num. Due to the internal shape of the nozzle, 
the liquid, thus injected under pressure, is forced 
to spurt out in iine strong jets from the rear part 
of the nozzle, as indicated by the arrows in Figs. 
2 to 4, thus producing a forward propelling ac 
tion similar to that utilized in rocket propulsion, 
thus facilitating and accelerating the forward> 
progress of the’nozzle and attached tube from 
the stomach into and partly through the duode 
num (see Fig. 6). 

Since the value of the propelling force exerted ` 
by the fluid jets emerging from the nozzle Il 
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Care must be taken in each case that the nature 
of the iiuids, the pressures and the volumes em 
ployed are such as are perfectly tolerated by the 
organism. 

I claim: ' 
1. In an apparatus for the pump tube treat 

ment of sinuous organic channels, the combina 
tion with a flexible tube, of a nozzle, comprising a 
bulb-shaped body having a rounded forward end 
end, at its rear end, Áa short neck of reduced di 
ameter to which said flexible tube is attached, 
said nozzle being provided with an axial inlet 

15. 

passage leading through said neck into said body, 
and a plurality of discharge channels of rela 
tively small diameter communicating inside said 
`body with said inlet passage, all of said discharge 

, , channels emerging from said body in agenerally 
Vrearward direction and being so arranged that 

upon the latter and the attached ñexible tubeV M_ „ 
increases in inverse ratio to the angle formed 
by the jets with the axis of the nozzle, particu 
larly good propulsion eñects are obtained with 
nozzles in which the discharge channels v20 are 
arranged parallel to the axis ̀ oiî the nozzle and 
outside of the outer periphery of the neck l2, 
as shown in Figs. 2 and 3. 

Another way for obtaining a good forward pro' 
pelling eñiciency is to provide inside of the nozzle 
a deflector surface as shown in Figs. 3 and 4 
which serves to guide the liquid emerging fromy 
the inlet passage smoothly into the discharge 
channels 20, 22, thus eliminating losses of energy 
due to swirling. 

Nozzles according to the invention may be used 
not only for duodenal pump tubes but also for the 
intubation of other sinuous body channels with 
such modifications as may be necessary in each 
case. ^ 

The nozzles according to the invention may be 
propelled forwardly by means of the injection of 
liquid only into the nozzle. Y A greater eiiiciency, 
however, is obtained if a liquid and a gas, such as 
air, are injected in succession under a certain 
pressure. The moment of maximum propulsion 
is then that which coincides with the sudden re 
lease from pressure of the gas after the last po-r 
tion of the liquid has passed out from the nozzle 
through the orifices I9. _  ` ` ~ 

A satisf-actory result is obtained if water and 
air are injected into the ñexible tube I4 by 
means of an ordinary syringe or simiIarinjectOr. 
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jets of iiuid emitted from said discharge channels 
emerge from said body in a direction substan 
tially parallel to the axis ofthe latter and outside 
of the outer periphery of said constricted neck, 
whereby the introduction of a fluid under pres 
sure through said tube into said nozzle and the 
emission of suc-h fluids through said discharge 
channels tends to exert a forwardly propelling 
force on said nozzle and the attached flexible 
tube. 

2. In an apparatus for the pump tube treat 
ment of sinuous organic channels, the co-mbina 
tion with a flexible tube, of a nozzle, comprising 
a bulb-shaped body having a rounded forward 
end and, at its rear end, a short neckof reduced 
diameter to which said flexible tube is attached, 
said nozzle being provided with an axial inlet 
passage leading through said neck into said body 
to a point near the forward end thereof, a plu 
rality of discharge channels of relatively smally 
diameter communicating inside said body with 
said inlet passage and all emerging from said 
body in a generally rearward direction, and a 
rearwardly pointing deflector surface carried on 
the inside of said body opposite the forward end 
of said inlet passage, said deflector surface hav 
ing its apex disposed in .alignment with the axis 
of .said nozzle and including concave` walls to 
guide the ñuid emerging from the> forward end 
of said inlet passage smoothly towards said dis 
charge channels. ' 
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