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(57) A clamp 2 comprises a first arcuate portion 4a and a 
second arcuate portion 4b connected to the first arcuate 
portion via a hinge. The clamp further comprises a ratchet 
mechanism for locking the first and second arcuate 
portions in a closed position. The first and second arcuate 
portions each comprise a circumferential groove 16a, 16b 
which tapers in a radial direction from an opening of the 
groove to a base of the groove. The groove of one of the 
arcuate portions has an angular extent which exceeds 
180 degrees and has an opening with a width which is 
narrower at opposing ends of the groove (W1, W2, fig. 3) 
than at a position partway between the ends (W3, fig. 3). 
The base of the groove can have a constant width 
between the opposing ends, and the opening of the 
groove can be widest midway between the opposing 
ends. The ratchet mechanism can comprise a linear rack 
18 on the second arcuate portion, and a pawl 22 on the 
first arcuate portion. The linear rack can comprise 
asymmetrical teeth and the pawl can comprise a finger 
which is configured to engage with the teeth of the linear 
rack.
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At least one drawing originally filed was informal and the print reproduced here is taken from a later filed formal copy.
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A CLAMP

The invention relates to a clamp, particularly but not exclusively for connecting flanged 

tubes or connectors for use in the bio-technology, pharmaceutical and food industries.

The ability to quickly and effectively make fluid-tight connections between sanitary 

fittings is particularly important in the bio-technology, pharmaceutical and food 

industries where the fluid being conveyed must be isolated from the external 

environment in order to retain the sterile conditions.

For example, a tri-clamp fitting may be employed to connect a pair of hose tail fittings 

which are each inserted in a hose. A tri-clamp fitting generally comprises two semi

circular portions which are hingedly connected to one another. The free end of one of 

the semi-circular portions comprises a wingnut located on a bolt which can pivot 

relative to the semi-circular portion. The other semi-circular portion comprises a 

bifurcated portion which defines a slot that receives the bolt. The wingnut can be 

drawn into engagement with the bifurcated portion so as to lock the clamp in a closed 

position. The semi-circular portions comprise an inwardly facing tapered groove for 

drawing flanges of the hose tail fittings into sealing engagement, typically with a gasket 

therebetween.

In accordance with an aspect of the invention there is provided a clamp comprising: a 

first arcuate portion; a second arcuate portion connected to the first arcuate portion via 

a hinge; and a ratchet mechanism for locking the first and second arcuate portions in a 

closed position; wherein the first and second arcuate portions each comprise a 

circumferential groove which tapers in a radial direction from an opening of the groove 

to a base of the groove; wherein the groove of one of the first and second arcuate 

portions has an angular extent which exceeds 180 degrees and has an opening with a 

width which is narrower at opposing ends of the groove than at a position partway 

between the ends.

The base of the groove may have a constant width between the opposing ends.

The opening of the groove may be widest midway between the opposing ends.
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The ratchet mechanism may comprise a linear rack provided with the second arcuate 

portion and a pawl provided with the first arcuate portion for receiving the linear rack. 

The linear rack may comprise one or more asymmetrical teeth and the pawl may 

comprise a finger which is configured to engage with the teeth of the linear rack.

The clamp may be formed from a reinforced polymeric materials.

For a better understanding of the invention, and to show more clearly how it may be 

carried into effect, reference will now be made, by way of example, to the 

accompanying drawings, in which:-

Figure 1 is a perspective view of a clamp according to an embodiment of the invention 

in an open position;

Figure 2 is a side view of the clamp of Figure 1 in a closed position;

Figure 3 is a perspective view of a lower portion of the clamp; and

Figure 4 is a cross-sectional view of the clamp in use.

Figures 1 and 2 show a clamp 2 according to an embodiment of the invention. The 

clamp 2 comprises a first, lower arcuate portion 4a and a second, upper arcuate 

portion 4b.

The first and second arcuate portions 4a, 4b are hingedly connected to one another. 

Specifically, the first arcuate portion 4a comprises a pair of hinge arms 6a, 6b which 

are spaced laterally from one another. The hinge arms 6a, 6b are arcuate and have 

extent which is slightly greater than 180°. The hinge arms 6a, 6b thus define a recess.

The second arcuate portion 4b is provided with a hinge lobe 8. A cylindrical stub shaft 

10a, 10b projects from each lateral side of the hinge lobe 8. The stub shafts 10a, 10b 

are sized to be received within the recess defined by the hinge arms 6a, 6b to form a 

snap-fit connection. The first and second arcuate portions 4a, 4b are thus able to 

rotate between a closed position, as shown in Figure 1, and an open position, as 

shown in Figure 2.
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A radial, end surface of the hinge lobe 8 is provided with a pair of detent protrusions 

12a, 12b which are angularly spaced from one another about the hinge lobe 8. The 

detent protrusions 12a, 12b (only one protrusion, protrusion 12a, is visible in Figure 1 

with the other being obscured behind the first arcuate portion 4a) interface with an 

edge 14 of the first arcuate portion 4a. Specifically, when opening the clamp 2, the 

detent protrusion 12a must be forced over the edge 14, such that the detent 

protrusions 12a, 12b straddle the edge 14, as is best shown in Figure 3. In this 

position, the detent protrusion 12a prevents the clamp 2 from closing and the detent 

protrusion 12b prevents the clamp 2 from opening further. Thus, the detent protrusions 

12a, 12b retain the clamp in the open position to improve ease of use. The clamp 2 

may, however, be opened further in order to release the stub shafts 10a, 10b from the 

hinge arms 6a, 6b in order to detach the second arcuate portion 4b from the first 

arcuate portion 4a by applying sufficient force to force the detent protrusion 12b over 

the edge 14. Similarly, the clamp can be closed by applying sufficient force to force the 

detent protrusion 12a over the edge 14. The detent protrusions 12a, 12b may be 

allowed to pass over the edge 14 through deformation of the clamp 2. For example, 

deformation may occur in one or more of: the detent protrusions 12a, 12b, edge 14, the 

stub shafts 10a, 10b and the hinge arms 6a, 6b. The detent protrusions 12a, 12b may 

be movable and biased outwardly by a biasing mechanism, such as a spring or the like, 

such that deformation of the detent protrusions 12a, 12b is permitted by deformation of 

the biasing mechanism.

The distal, free ends of the first and second arcuate portions 4a, 4b are provided with a 

ratchet mechanism for locking the clamp 2 in the closed position. Specifically, the 

second arcuate portion 4b is provided with a tongue 18 (rack) which projects from the 

second arcuate portion 4b in a substantially circumferential direction. The tongue 18 

comprises opposing lateral surfaces 20a, 20b which are each provided with one or 

more teeth.

The first arcuate portion 4a is provided with a receiving portion 22 which receives the 

tongue 18. The receiving portion 22 is defined by pawl portions 34a, 34b at either 

lateral side of the clamp 2. The pawl portions 34a, 34b are connected only at their 

lower ends. The pawl portions 34a, 34b are therefore cantilevered and are allowed to 

pivot about their lower ends. A release tab 50a, 50b protrudes perpendicularly from 

each pawl portion 34a, 34b.
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Each of the pawl portions 34a, 34b is provided with a pair of fingers 36a, 36b (only the 

pair of fingers 36b is visible in Figure 1; only one finger may be used in other 

embodiments) which are spaced from the hinged ends of the pawl portion 34a, 34b. 

The fingers 36a, 36b are configured to engage with the teeth of the opposing lateral 

surfaces 20a, 20b of the tongue 18 respectively.

The tongue 18 is curved along its length so that the teeth are kept parallel to the fingers 

36a, 36b during rotation of the second arcuate portion 4b about the hinge.

Each pair of fingers 36a, 36b forms a primary, upper finger and a secondary, lower 

finger. The primary finger may be larger than the secondary finger. The primary finger 

may be used predominantly when the clamp is closed. The secondary finger engages 

with the tongue 18 and is used to increase the contact area when the clamp is under 

pressure. This effectively spreads the load between the two fingers, and acts as a 

backup in the unlikely event that the primary finger slips. A rib may be provided 

between the fingers at the innermost edge so as to join the fingers together. This rib 

reinforces both fingers and prevents deformation during pressurisation following an 

autoclaving procedure. A corresponding slot may be provided in the tongue 18 to 

receive the rib between the fingers 36a, 36b.

The pawl portions 34a, 34b are cranked so that when vertical force is applied to the 

release tabs 50a, 50b, the pawl portions 34a, 34b move away from the tongue 18. This 

reduces the forces required to open the clamp.

A pair of tab stops 54a, 54b are provided to limit movement of the pawl portions 34a, 

34b. The tab stops 54a, 54b are disposed beneath the release tabs 50a, 50b 

respectively and contact the release tabs 50a, 50b when they are pulled down to open 

the clamp 2. The tab stops 54a, 54b therefore prevent the pawl portions 34a, 34b from 

being opened excessively which could otherwise cause them to be permanently 

deformed. The tab stops 54a, 54b also serve a secondary purpose in that they prevent 

the user from placing their fingers under the release tabs 50a, 50b and thus convey to 

the user the correct way of opening the clamp.

As shown in Figure 1, the radial, end surface of the tongue 18 may comprise a 

graduated scale or other indicia along its length which is visible between the pawl 

portions 34a, 34b and thus provides an indication of the position of the tongue 18 within 
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the receiving portion 22 and thus the relative positions of the arcuate portions 4a, 4b. 

The scale can therefore be used to ensure that the clamp 2 has been closed 

sufficiently. The pawl portions 34a, 34b may be provided with reference indicia such as 

arrows which are used to define the relative position of the scale on the tongue 18.

The first and second arcuate portions 4a, 4b each comprise a substantially semi

circular (circumferential) groove 16a, 16b. Side walls of the grooves 16a, 16b are 

angled with respect to one another such that the width of the groove tapers in a radial 

direction (i.e. the groove is narrower at a larger radius than at a smaller radius) from its 

opening to its base. In the closed position shown in Figure 2, the semi-circular grooves 

16a, 16b of the first and second arcuate portions 4a, 4b meet to form a substantially 

continuous circular channel.

Figure 3 shows the lower arcuate portion 4a in isolation. Although the base of the 

groove 16a (i.e. at the radially outer extent of the groove 16a) may have a consistent 

width along the length of the groove, the width of the opening to the groove (at its 

radially inner extent i.e. the widest part of the groove 16a) may vary along its length. 

Specifically, as shown in Figure 3, the opening of the groove 16a may have a first width 

wi at a first end of the groove 16a adjacent the hinge end (i.e. near the hinge arms 6a, 

6b), a second width w2 at a second end of the groove 16a adjacent the ratchet end (i.e. 

near the receiving portion 22) and opposite to the first end, and a third width w3 at the 

middle of the groove midway between the first and second ends of the groove 16a. 

The third width w3 is greater than the first and second widths wi, w2. The first and 

second widths wi, w2 may be the same. The width of the opening to the groove thus 

increases from the first end adjacent the hinge to the midpoint of the groove 16a and 

then reduces in width towards the second end adjacent the ratchet mechanism.

As shown in Figure 4, the clamp 2 may be employed to connect a pair of hose tail 

fittings 40a, 40b used to join two sections of hose together. The tail fittings 40a, 40b 

comprise a barb 42a, 42b which is inserted into the hose and a flange 44a, 44b.

In use, with the clamp 2 in the open position shown in Figure 2, the flanges 44a, 44b 

are received in the semi-circular groove 16a of the first arcuate portion 4a with a gasket 

seal 46 disposed therebetween. As shown, the opposing surfaces of the flanges 44a, 

44b may be provided with circular grooves for receiving the gasket seal 46. The clamp 

2 is then closed such that the second arcuate portion 4b is received over the flanges 
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44a, 44b. In this closed position, the tongue 18 is received in the receiving portion 22 

and the teeth of the tongue 18 engage with the fingers 36a, 36b of the pawl element 

28.

The teeth of the tongue 18 are asymmetrical such that the fingers 36a, 36b ride over 

the teeth as the tongue 18 is inserted into the receiving portion 22, but engage with the 

teeth if the tongue 18 is retracted from the receiving portion 22. The first and second 

arcuate portions 4a, 4b can therefore be squeezed together such that the teeth 

progressively pass the fingers 36a, 36b. Owing to the tapered geometry of the grooves 

16a, 16b, this action causes the flanges 44a, 44b to be forced toward one another, 

compressing the gasket seal 46 disposed therebetween. The clamp 2 is therefore able 

to provide a fluid-tight seal between the tail fittings 40a, 40b and the ratchet mechanism 

ensures that the first and second arcuate members 4a, 4b are retained in the closed 

position at the desired level of compression.

As shown in Figure 2, the lower arcuate portion 4a does in fact have an angular extent 

which exceeds 180 degrees. In other words, the first and second arcuate portions 4a, 

4b are not equal halves, with the first arcuate portion 4a extending over 192 degrees. 

This helps retain the components prior to clamping.

As described previously, the opening to the groove 16a is wider at the centre than at 

the ends. The opposing ends of the groove 16a are typically the area of first contact 

with the flanges 44a, 44b of the fittings 40a, 40b when they are assembled in the clamp

2. Conversely they are last area of contact when the flanges 44a, 44b are removed (or 

escape) from the clamp 2. Employing a groove 16a with a narrower width opening at 

either end (in combination with an angular extent which exceeds 180 degrees) provides 

better retention of the fittings 40a, 40b. This means that the lower arcuate portion 4a 

by itself is able to hold two fittings and a compressed gasket seal in its groove without 

coming apart. This feature is very useful to assembly operators as it allows them to free 

a hand to perform another task e.g. close the clamp.

It will be appreciated that the profile of the groove 16a described above may also be 

used on groove 16b of the upper arcuate portion 4b. The groove is narrowed at its 

ends, but it is not necessary that the widest point of the groove lies midway between 

the two ends. The width of the opening of the groove may reduce smoothly from the 

centre towards the ends or the groove may instead include a central section with a 
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width with a transition therebetween.

The geometry of the groove 16a described above may be used with clamps having 

different ratchet mechanisms and hinge structures to those described above.

To avoid unnecessary duplication of effort and repetition of text in the specification, 

certain features are described in relation to only one or several aspects or 

embodiments of the invention. However, it is to be understood that, where it is 

technically possible, features described in relation to any aspect or embodiment of the 

invention may also be used with any other aspect or embodiment of the invention.

It will be appreciated that the first and second arcuate portions need not be semi

circular and that additional (arcuate or non-arcuate) portions may be disposed between 

the first and second arcuate portions. The second arcuate portion may therefore be 

hingedly connected to the first arcuate portion via one or more additional portions.

The invention is not limited to the embodiments described herein, and may be modified 

or adapted without departing from the scope of the present invention.
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CLAIMS

1. A clamp comprising:

a first arcuate portion;

a second arcuate portion connected to the first arcuate portion via a hinge; and

a ratchet mechanism for locking the first and second arcuate portions in a closed 

position;

wherein the first and second arcuate portions each comprise a circumferential 

groove which tapers in a radial direction from an opening of the groove to a base of the 

groove;

wherein the groove of one of the first and second arcuate portions has an angular 

extent which exceeds 180 degrees and has an opening with a width which is narrower 

at opposing ends of the groove than at a position partway between the ends.

2. A clamp as claimed in claim 1, wherein the base of the groove has a constant 

width between the opposing ends.

3. A clamp as claimed in claim 1 or 2, wherein the opening of the groove is widest 

midway between the opposing ends.

4. A clamp as claimed in any preceding claim, wherein the ratchet mechanism 

comprises a linear rack provided with the second arcuate portion and a pawl provided 

with the first arcuate portion for receiving the linear rack;

wherein the linear rack comprises one or more asymmetrical teeth and the pawl 

comprises a finger which is configured to engage with the teeth of the linear rack.
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