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HOSE PUMP AND USE OF A TRANSPORT HOSE WITH SAFETY CHANNEL 

The present invention relates to the use of a hose with the 
features of the preamble of claim 1, as well as to a hose pump 
with the features of the preamble of claim 4. 

EP 0 394 383 Bl discloses a hose with a cover; a liner, and 
an intermediate reinforcement of wire, fiber, or textile, with a 
channel running through the liner. There, such a hose is proposed 
as a conveying hose for nose pumps. The channel should be 
connected at one end with the pump interior and be open to the 
atmosphere, via a non-return valve, at another end. During 
operation of the hose pump, the channel, like the conveying hose 

. itself, should be clamped shut by a squeezing member and, in this 
manner, air is to be removed from the pump housing. In case of 
damage to the inner wall of the hose, conveyed product is to be 
released to the atmosphere and observed there. 

In practice, it has been found that the desired pumping 
action of this channel is insufficient. A sufficient pumping 
action is only achieved if the channel lies outside the textile 
reinforcement. However, in this case, the desired warning signal 
of a hose break is first obtained when not only the liner, but 
also the textile reinforcement, have been damaged. 

Transport hoses for sensitive or dangerous media are placed 
in service without special safety measures, particularly without 
indicators for hose wearout due to abrasion. The use of the 
conventional pumping hose as a.transport hose for abrasive, 
dangerous or sensicive conveyable products outside a hose pump 
housing is not known. 

It is therefore an object of the present invention to provide 



a transport hose for such media with safety apparatus for early 
recognition of wearout. This object is achieved by the use of a 
hose having the features of claim 1. 

It is a further object of the present invention, to so 
improve a hose pump, that a hose break becomes recognizable as 
soon as possible. 

Since, according to the new method of use, damage to the hose 
liner leads to an opening of the channel to the pump interior, and 
further since a pressure difference to the end of channel is built 
up, beginning at the damaged spot, which is subjected to the 
pressure of the conveyed medium, upon damage to the hose liner, 
the conveyed medium is forced into the channel and within the 
channel to its end, and can be reliably detected there. However, 
in the event of· such damage to the hose liner, there is still no 
danger that the conveyed medium will escape into the environment. 

Since in the hose pump, it is provided that the channel is 
not connected to the pump housing, pumping action through pinching 
and complete occlusion of the inner cross-section of the channel 
is not necessary. The form and arrangement of the channel within 
the liner can thus.be substantially freely chosen. 

In particular, the channel can be positioned near the open 
cross-section (lumen) of the hose, so that a hose perforation 
propagating from the interior of the hose outward can ba detected, 
without the reinforcement having been attacked. Thereby reliably 
avoided are not only a release of conveyed product into the 
environment, but also any contamination of the conveyed product by 
undesired materials. It is advantageous when detection means, for 
the goods being conveyed, are associated with the channel. So, 
for example, pressure transducers or conductivity sensors can be 
provided in the channel itself, in its end regions. For the sake 
of simplicity, however, the detectors could be located outside the 
channel in a connection region of the hose termination, the 
channel there being fed out of t~e hose via a specially adapted 
connection. 

Since, in a hose pump, the channel is not in communication 
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with the pump housing, there is no danger that the lubrica~ing oil 

found in the pump housing will come into contact with the conveyed 

product, in the event that occlusion or damage causes the channel 

to be opened to the conveyed product. It is thus advantageous if 

the channel, during operation, always has an open free cross­

section in the contact region of the squeezing member . In this 

case, first of all, the walls of the channel are dynamically 

loaded only lightly or not at all. Further, for quick recognition 

of an occlusion, the channel can be continuously flushed or 

inflated, for example with compressed air. 

It is advantageous if the channel connects or communicates, 

in the region of the pressure or outlet union of the pump, and/or 

in the region.of the intake union, with a conduit equipped with 

detection means· for the presence in the channel of the conveyed 

product, especially with a pressure sensor or a conductivity 

sensor. This conduit can be closed with respec~ to the ambient 

atmosphere, so that, even in case of damage to the channel, no 

conveyed product is released into the atmosphere. If the channel 

connects both in the region of the outlet union and in the region 

of the intake union with a common conduit, the arrangement of the 

external sensor and of the channel is symmetrical-with respect to 

the rotation direction of the pump. In the event of a rotation 

direction reversal, in which the roles of the intake union and the 

outlet union are reversed, no adaptation measures at the ~ump are 

necessary. 

A configuration particularly preferred for certain 

applications results, if the channel presents a lesser wall 

thickness to the reinforcement than to the inner hose surface. In 

this configuration, the relatively thick layer of the inner hose 

surface can serve as an attrition- or utility-layer, which is worn 

off during operation. Upon reaching of the wearout limit, the 

channel is opened. 

A different preferred embodiment is seen, if the channel 

presents a greater wall thickness to the reinforcement than to the 

inner hose surface. This configuration has advantages in case of 
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conveyed products with low abrasive hose wear, since the channel, 

due to a relatively large spacirig from the inner reinforcement, 

exhibits a high service life or resistance to the squeezing wear­

and-tear during the pumping process. Good durability also results, 

if the· hose is so arranged within the pump that the channel is 

arranged in an area facing away from the squeezing member·. There, 

the dynamic loads due to squeezing are particularly low. 

Finally, it can be advantageous, if a plurality of channels 

are provided in the liner, since then a wearpoint or a beginning 

hose rupture will be reliably detected, even if the damage occurs 

in a spatially limited region of the hose wall. 

In the following, exemplary embodiments of the present 

invention are.described, with reference to the drawings. Shown 

are: 

Figure 1: a conveying hose in a hose pump in the region of contact 

with the squeezing member·; 

Figure 2: a conveying hose like that of figure 1 with a different 

arrangement of the channel; and 

Figure 3: a transport hose with a channel located within the liner 

and an external pressure sensor, in a broken-away view. 

Figure 1 shows schematically a cross-section through a hose 

pump with a conveying hose 1, a housing 2 and a squeezing member 

3. The -squeezing member· is part of a rotor 4 which rotates about 

an axis 5 shown in phantom. Housing 2 includes side covers 6, as 

well as an outer supporting track or rail 7, on which hose 1 

r~sts. Hose 1 in turn features an outer cover 10 which in the 

illustrated operating position contacts outwardly supporting track 

7, laterally the sidewalls 6, and inwardly (i.e. toward rotation 

axis 5) the squeezing member 3. Within cover 10, hose 1 includes 

a high-tensile-strength textile reinforcement 11, on whose inside· .. 

is joined a liner 12. The inner surface of liner 12 is so pressed 

together by squeezing member 3 that no free cross-section is left. 

However, liner 12 incorporates a through-passing channel 13 which 

is equally spaced from the inner surface of the hose and from the 

textile reinforcement 11. 
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In the illustrated operating position, in which hose 1 is 

maximally compressed, channel 13 is not closed or occluded. 

Figure 2 shows a hose similar to that of Figure 1 with a 

different arrangement of the channel. A channel 14 is here 

arranged so that its free cross-section is immediately adjacent to 

the .textile reinforcement 11, while the thickness of liner 12 

between channel 14 and the inner surface of hose 1 is greater than 

that in the embodiment of Figure 1. 

Finally, Figure 3 illustrates the use of a hose according to 

Figure 2 as a transport hose for special conveyable materials. 

Shown here is a hose 20 having a cover 21, a textile reinforcement 

22 and a liner 23. An inner surface 24 of liner 23 defines a 

lumen. which seryes as the· free transport cross-section of hose 20. 

A channel 25 is provided in liner 23 parallel to the longitudinal 

axis of hose 20. Channel 25 extends through the entire length of 

hose 20, from one hose-end coupling to the opposing hose coupling. 

The hose couplings are not shown in Figure 3. 

At the front face, i.e. in the region in which a hose 

coupling is provided, channel 25 feeds into an external sensor 

conduit 26, which communicates in a pressure-.tight manner with 

channel 25.. Sensor conduit 26 in turn communicates w1th a 

pressure sensor 27. 

In practice, the aforementioned hose pump operates as 

follows: in a manner known per se, conveying hose 1 is installed 

in· a hose pump and there connects the intake or source union with 

the outlet or pressure union. Along the part-circular supporting 

track 7, the hose is continuously in contact with the outer, 

rotational~axis-coaxial, housing wall. Rotor 4 of the hose pump 

incorporates, for example, three squeezing members 3, which are 

arranged symmetrically about rotational axis 5 at 120E intervals. 

Between each two squeezing members 3, a hose segment is isolated, 

by the resulting constriction points, from the remaining hose, 

and, upon turning of rotor 4 in the direction of the outlet union, 

this isolated hose se9ment advances. At the constriction point, 
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the conveying hose 1 is clamped from all sides by the squeezing 

member3, the sidewalls 6, and the supporting track 7. Liner 23 is 

so constricted qr pinched together, that the open lumen of the 

conveying hose is completely closed. Since the materials is this 

region· are, like a fluid, incompressible, and since furthermore 

they are surrounded on all side by the high-tensile-strength web 

of the textile reinforcement 11, liner 12 cannot be further 

compressed. Thus, channel 13 is also not closed in the region of a 

constriction point. 

A similar situation applies in case of installation of hose 1 

in other hose pumps, for example in those hose pumps having only 

one squeezing member or with a squeezing member· in the form of an 

eccentric helix or worm. 

In the region of the outlet union and possibly also in the 

region of the intake union, channel 13 is led out of the housing 

into an external sensor conduit. This sensor conduit is then 

provided, in manner known per se, with a conductivity sensor, a 

pressure sensor, or even with infra-red sensors for hydrocarbons. 

During normal operation of the pump, no conveyed product is 

present in channel .13. Channel 13 thus contains essentially air 

under atmospheric pressure or also a suitable fluid which can 

react with the conveyed product. If the hose liner is attacked 

fro~ inside by the conveyed product, by the high pressure or by 

the constan~ dynamic stressing, so that rips or abrasions extend 

to the textile reinforcement, channel 13 is then opened to the 

inner lumen and thu~ to the conveyed product. The conveyed 

product can come into contact with channel 13 and, due to the high 

pressure (corresponding to the conveying pressure of the pump) can 

invade channel 13. There, one can either detect a pressure 

increase, or, in the case of an electrically conductive pumped 

product, the conductivity can be used as a warning signal. In the 

embodiment of Figure 1, channel 12 is spaced from both the inner 

surface of hose liner 12 and from textile reinforcement 11. The 

thickness of liner 12, found between the inner surface and channel 

13, can thus be regarded as an attrition- or utility- layer of 
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hose 1, upon whose weating away, a warning siqhal is generated. 

Upon reaching channel 13, the conveyed product has not yet come 

into contact with textile reinforcement 11, and naturally also not 

yet with the housing interior, so that one need have no fear of a. 

more extensive seal failure or leakage in the web region, of a 

release of the conveyed product into the atmosphere, or of a 

contamination of the conveyed product by the lubricating oil 

present in the pump housing. 

In the hose embodiment of Figure 2, channel 13 is located in 

the immediate vicinity of textile reinforcement 11. Here, the 

thickness of the attrition- or utility-layer between the inner 

surface of liner 12 and channel 14 is greater than in the 

embodiment according to F~gure 1. 

In the case of particularly abrasive media, this hose has a 

longer service life or time-before-failure than that of Figure 1. 

In this embodiment, it can be advantageo~s that channel 14 is 

located immediately adjacent textile reinforcement 11. If, in the 

region of the greatest stressing of hose 1, namely in the region 

of the sideways folds, fissures develop through liner 12 and into 

textile reinforcement 11, then these fissures propagate under 

pressure loading and mechanical loading along the textile 

reinforcement, causing the fibers to separate from their rubber 

binder material. Such seal failure, which reaches the textile 

reinforcement, will, prior to a hose break, have already spread so 

far that the seal failure will have reached channel 14 via the 

textile reinforcement before the utility layer of liner 12 is used 

up. The present invention will provide timely warning also in 

such a case, and, for example, permit the pump to be shut off. 

In the embodiment according to Figure 3, the use of a hose 

with a channel provided in the liner is illustrated. Here, hose 20 

is used as a transport hose, for example for emptying of tank cars 

and decanting of conveyed product into a storage container. In 

this case, in which the great mechanical loading of the hoses 

often found in hose pumps does not occur, many times no monitoring 

of the hose structure is carried out. Here, the present invention 
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makes it:. feasible for the first:. time to connect:. channel 25 wich 
t:.he !?reviously discussed det:.ect:.or means, so chat:. etten in t:.ne case 
of a t:.ransporc hose, abrasion of che hose line: can be recognized 
before the textile reinforcement is reached and at:.t:.acked. 

Here, also, it:. is possible to use a hose accordinq co cigu~e 
2, in which a warning siqnal is generated if the conveyed produce 
travels alonq texcile reinforcement:. 22 to channel 25, without 
liner 23 as such havinq reached its wear limit:.. Here, also, the 
warning siqnal can be given by pressure sensors, conducciv~ty 
sensors o~ gas deteccors. ~ qas detector on an infrared absorpcion 
basis can be used, for example durinq decanting of liquid propane 
or butane qas, specifically to detect in a detector circuit:. 26 the 
escape of hydrocarbons. However, as shown in Figure 3, one can 
also install a pressure sensor 27 which indicates the applicacion 
of conveyinq pressure in channel 25. There, for example, in an 
es9ecially compact embodiment, the sensor lead 26 ar.d detector 27 
can be implemented as integral components of the hose coupling, so 
that it is unne~essary to attach, to the transport hose, any 
external components which in everyday use would be awkward and 
vu~nerable to damage. 
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l?atent Claims 

1 ~ Use of a hose ( 1, 20) having 

a cover (10,21) and a line= (12, 23) and with ac least one 

reinforcement (11, 22) located between the cover (10, 21) 

reinforcement, particularly a wire-, fiber-, or textile 

reinforcement, and 

s * 

and the 

at least one channel (13, 14, 25) associated with the liner 

(12, 23)' 

as a transport hose for abrasive conveyed products, 

foodstuffs, =nd/or hazardQus materials. 

2. Use according to claim l, characterized in that 

with said channel (13, 14, 25) there are associated deteccor 

means for the conveyed product found in the channel, preferably a 

pressure transducer or a conductivity sensor. 

3. Use according to one of the foregoing claims, 

characterized in that 

the transport hose (1, 20) has a least one hose coupling and 

the channel {13, 14, 25) is led out of the hose in the region of 

the hose coupling. 

4. A hose pump, comprising 

a housing (2, 6, .7) having an output union and an intake 

union; 

at least one hose (1) connected to both the outlet union 

and the intake union and resting on an inner wall of a housing (2, 

6' 7) ; 

• 
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at least one squeezing member (3) which is so moved along the 

hose ( 1,) that the hose ( 1) is constrictable by each squeezing member 

(3) from the direction of the intake union toward the 

direction of the outlet union, the hose having an inner liner 

(12), a cover (10) and a reinforcement (lll between the liner (12) 

and the cover (10); 

the hose (1) having a through-passing channel (13, 14, 25) 

located in the liner (12), characterized in that 

the channel (13, 14, 25) is not in communication with the 

pump housinq. 

5. A hose pump according to claim 4, 

characterized in that 

during operation, the channel (13, 14, 25) has, in a region 

of contact with the squeezing member , a continuous free cross­

section. 

6. A hose pump according to one· of the foregoing claims, 

characterized in that 
the channel (13, 14, 25), in the region of the outlet union 

and/or in the region of the intake union, connects to a conduit 

(26) which is equipped with detection means (27) for the presence 

in the channel of conveyed product, more particularly with a 

pressure sensor or with a conductivity sensor. 

7. A hose pump according to one of the foregoing claims, 

characterized in that 

the channel (13, 14, 25) is filled with a fluid which reacts 

upon contact with the conveyed product or which transmits a 

pressure increase to the detection means (27), without the 

conveyed product itself coming into contact with the detection 

means (27). 
This Sheet Has Been Replaced 
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8. A hose pump according to one of the foregoing claims, 

characterized in that 

the channel (14) is separated from the reinforcement (11) by 

a lesser wall thickness than from the inner hose surface (24). 

9. A hose pump according to one of the foregoing claims, 

characterized in that 

the channel (13, ·2S> is separated from the reinforcement (11, 

22) by a greater wall thickness than from the inner hose su:face 

( 24) • 

10. A hose pump accordinq to one of the foreqoing claims, 

characterized in that 

the hose is so located in the pump, that the channel (13, 14) 

is a:ranged in a r~gion facing away from the .squeezing member ( 3) . 

. 
11. A hose pump according to one of the foregoing claims, 

characte:ized in that 

a plurality of channels (13, 14, 25) are provided.in the 

liner (12, 23). 

This Sheet Has Been Replaced 

I llMl/11111~ ml 1111111 


