
DESCRIPTION 

BACK FERRULE HAVING BELLOWS - SHAPED ELASTIC PART 

5 

Technical Field 

The present invention generally relates to devices used 

to connect metal pipes or tubes. More particularly, the 

present invention relates to a back ferrule that has a 

10 bellows-shaped elastic part, is operated along with a front 

ferrule as one unit, is able to increase force for clamping or 

fastening a pipe and inprove the sealability between the pipe 

and a pipe connector, and has superior flexibility and 

adaptability to cope with contraction or expansion of a 

15 connection part of the pipe depending on a change in the 

external environment. 

Background Art 

Generally/ front ferrules and back ferrules are used in 

20 the connection of pipes or tubes. Fig. 5 is a sectional view 

showing a pipe connector using conventional ferrules. 

As shown in the drawing, the pipe connector using the 

ferrules includes a connector body 1, a drive nut 4, and a 

front ferrule 2 and a back ferrule 3 that are interposed 

25 between the connector body 1 and the drive nut 4. The pipe 
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connector compresses and clamps the outer circumferential 

surface of a pipe 5. 

In detail, when the drive nut 4 is threaded over the 

connector body 1 and thus moved forward, the front ferrule 2 

5 and the back ferrule 3 that are disposed between the inner 

circumferential surface of the drive nut 4 and the outer 

circumferential surface of the pipe 5 are pushed and moved 

forward. During this process, front ends of the front and 

back ferrules 2 and 3 are changed in shape and embedded into 

10 the outer circumferential surface of the pipe 5 so that the 

pipe connection can become more reliable. 

Different kinds of pipe connectors or tube fitting 

structures using such ferrules and ferrule structures have 

been introduced. Representative examples have been proposed 

15 in Korean Patent Registration No. 10-0871624, entitled 

"Ferrule having relief part for reducing abrasion", Korean 

Patent Registration No. 10-0803687, entitled ^Ferrule having 

relief part for reducing abrasion", Korean Patent Registration 

No. 10-0803685, entitled "Ferrule having relief part for 

20 reducing abrasion", Korean Patent Registration No. 10-0871625, 

entitled "Ferrule having relief part for reducing abrasion", 

Korean Patent Registration No. 10-0914946, entitled "Ferrule 

having relief part for reducing abrasion", Korean Patent 

Registration No. 10-0987333, entitled "Tube fitting 

25 structure", Korean Patent Registration No. 10-0987334, 
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entitled "Tube fitting structure capable of checking degree of 

tightening", and Korean Patent Registration No. 10-1196433, 

entitled "Tube fitting structure". 

In Korean Patent Registration Nos. 10-0871624, 10-

5 0803687, 10-0.803685, 10-0871625 and 10-0914946, at least one 

concave part is formed in the inner circumferential surface of 

the back ferrule so that partial load, abrasion or torque 

applied to the pipe and the pipe connector by the drive nut 

can be markedly reduced or removed, 

10 The above-mentioned registered patents are characterized 

and advantageous in that some of the external axial force 

applied to the back ferrule is dispersed in the radial 

direction, whereby the ferrule and the pipe can be prevented 

from being undesirably deformed. 

15 However, in the above-mentioned registered patents, after 

the ferrules have been changed in shape to clamp the pipe, it 

is difficult for the ferrules to appropriately cope with a 

change in external environment such as temperature, pressure 

or external force applied thereto. Specially, the 

20 conventional ferrules do not have any compensation function 

for thermal expansion or contraction of the pipe made of 

metal, the connector body, the drive nut or the ferrules 

themselves. 

25 Disclosure 
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Technical Problem 

Embodiments of the present invention provide a back ferrule 

for use in connection of a pipe that can increase the force for 

clamping the pipe and improve the sealability between the pipe and 

a pipe connector, and which has a superior shock absorption or 

compensation function for coping with contraction or expansion of 

a connection part of the pipe depending on a change in the 

external environment such as temperature or pressure or a change 

in external force. 

Embodiments of the present invention provide a pipe connector 

with the back ferrule having the above-mentioned advantages. 

Technical Solution 

According to an aspect of the present invention, there is 

provided, a back ferrule, the back ferrule being used, for pipe 

connection, along with: a connector body mounted on an outer 

circumferential surface of a pipe, with an external thread formed 

on an outer circumferential surface of the connector body; a drive 

nut having an internal thread on an inner circumferential surface 

thereof; and a front ferrule, the back ferrule comprising: a nose 

part having a front-end inclined surface; a tail part having a 

rear-end inclined surface; and an outer circumferential surface 

and an inner circumferential surface connecting the nose part to 

the tail part; the back ferrule being characterized by: a 

bellows-shaped elastic part comprising an outer circumferential 

corrugated surface and an inner circumferential corrugated surface 

that are respectively formed on the outer circumferential surface 

and the inner circumferential surface between the nose part and 

the tail part, wherein each of the outer circumferential 

corrugated surface and the inner circumferential corrugated 
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surface comprises a plurality of valleys and a plurality of 

ridges, and wherein numbers of valleys and ridges of the inner 

circumferential corrugated surface are larger than numbers of 

valleys and ridges of the outer circumferential corrugated 

surface. 

An embodiment of the present invention provides a pipe 

connector including a back ferrule. lhe back ferrule includes: a 

connector body that has an external thread on an outer 

circumferential surface thereof and is provided with an inclined 

insert part on one end thereof; a drive nut that is threaded over 

the connector body, and which has an internal thread on an inner 

circumferential surface thereof and is provided with a rear 

compressing part on one end thereof; a front ferrule disposed 

inside the inner circumferential surface of the drive nut; and a 

back ferrule that is disposed between the front ferrule and the 

back ferrule and has a bellows-shaped elastic part. 

Advantageous Effects 

A back ferrule according to embodiments of the present 

invention has a bellows-shaped elastic part formed between a nose 

part and a tail part. The bellows-shaped elastic part can increase 

the force of clamping a pipe to be connected to a pipe connector 

and improve the seal-ability between the pipe and the pipe 

connector. 

Furthermore, thanks to the elastic and bending 

characteristics of the bellows-shaped elastic part, the back 

ferrule can be improved in a shock absorption or compensation 

function for coping with a change in the external environment such 

as temperature or pressure or a change in external force. 
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Description of Drawings 

Fig. 1 is a sectional view illustrating a pipe connector 

including a back ferrule according to the present invention; 

Fig. 2 is a sectional view showing a fastened state of the 

pipe connector in which the back ferrule of the present invention 

clamps a pipe; 

Fig. 3 is a sectional view of the back ferrule according to 

the present invention; 

Fig. 4 is a series of sectional views showing step-wise 

variation in the shape of a bellows-shaped elastic part of the 

back ferrule according to the present invention; and 

Fig, 5 is a sectional view showing a pipe connector using a 

conventional ferrule. 
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Best Mode 

Hereinafter, the construction and operation of the 

present invention will be described in detail with reference 

5 to the attached drawings. Fig. 1 is a sectional view 

illustrating a pipe connector including a back ferrule 

according to the present invention. Fig. 2 is a sectional 

view showing a fastened state of the pipe connector in which 

the back ferrule of the present invention clamps a pipe. Fig. 

10 3 is a sectional view of the back ferrule according to the 

present invention. Fig. 4 is a series of sectional views 

showing step-wise variation in the shape of a bellows-shaped 

elastic part of the back ferrule according to the present 

invention. 

15 In the following description, unless the context clearly 

indicates otherwise, the left and right sides are defined 

based on Fig. 1. As needed, the right side may be designated 

as the front side, and the left side may be designated as the 

rear side. 

20 The pipe connector 100 according to the present invention 

includes i a connector body 10 mounted on an outer 

circumferential surface of a pipe 1; a drive nut 20 threaded 

over the connector body 10; and a front ferrule 30 and a back 

ferrule 40 that is mounted on the outer circumferential 

25 surface of a pipe 1 and disposed on inner circumferential 
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surfaces of the connector body 10 and the drive nut 20. 

The connector body 10 includes: an external threaded part 

lla formed on a portion of an outer circumferential surface of 

a body part 11; a pipe mounting stopper 14 that is formed in 

5 an inner circumferential surface 12 of the body part 11 and 

has a stepped shape so that a front end of the pipe 1 inserted 

into the body part 11 is supported by the pipe mounting 

stopper 14. An inclined receiving part 13 is provided on an 

end (a rear end) of the body part and has an inclined surface 

10 formed such that an inner diameter thereof is reduced from the 

rear end of the body part toward the inside (the right side of 

Fig. 1} of the body part. A nose part 32 of the front ferrule 

30, which will be explained later herein, is inserted into the 

inclined receiving part 13 of the body part. 

15 Mounted on the outer circumferential surface of the pipe 

10, the drive nut 20 is connected to the connector body 10. 

An internal threaded part 21a is formed on an inner 

circumferential surface of a body part 21 of the drive nut 20. 

The internal threaded part 2la is threaded over the external 

20 threaded part lla of the connector body 10. 

The drive nut 20 has, in a rear end thereof, a rear 

compressing part 22, an inner circumferential surface of which 

makes contact with the pipe 10. The rear compressing part 22 

has an inclined compressing surface 23 that pushes and 

25 congresses a rear end of the back ferrule 40, which will be 
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ejsplained later herein. 

A multi-stepped part is formed between the compressing 

surface 23 of the drive nut 20 and the inner circumferential 

surface of the front portion, of the body part 21 of the drive 

5 nut 20. Thereby, a space for use in installation of the front 

ferrule 30 and the back ferrule 40, which will be described 

later herein, is defined between the outer circumferential 

surface of the pipe 1 and the inner circumferential surface of 

the body part 21 of the drive nut 20, 

10 In other words, the front ferrule 30 and the back ferrule 

40 are disposed between the inner circumferential surface of 

the body part 21 of the drive nut 20 and the outer 

circumferential surface of the pipe 1. 

The front ferrule 3 0 has a cylindrical inner 

15 circumferential surface. An outer inclined surface 31, 

configured such that the outer diameter thereof is reduced 

from the rear end thereof to the front end, is formed on an 

outer circumferential surface of the front ferrule 30. A rear 

inclined surface 33, configured such that the inner diameter 

20 thereof is increased from the front end thereof to the rear 

end, is formed in the rear end of the inner circumferential 

surface the front ferrule 30. A front end of the back ferrule 

40 is inserted along the rear inclined surface 33 into the 

front ferrule 30 (to the right of Fig. 1) . 

25 The back ferrule 40 is mounted on the outer 
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circumferential surface of the pipe 1- The back ferrule 40 

includesi a nose part 41 provided on a front end thereof; a 

tail part 42 provided on a rear end thereof; and a bellows-

shaped elastic part 47 formed between the nose part 41 and the 

5 tail part 42. 

The nose part 41 is provided for use in moving forward 

along the rear inclined surface 33 of the front ferrule 30 and 

embedding into the outer circumferential surface of the pipe 

1. The nose part 41 includes a front end surface 41a that 

10 vertically extends from the front end of the inner 

circumferential surface 44, and a front-end inclined surface 

41b that extends rearward from the front end surface 41a at an 

incline. 

The tail part 42 includes a rear end surface 42a that 

15 vertically extends from the rear end of the inner 

circumferential surface of the back ferrule 40, and a rear-end 

inclined surface 42b that extends forward from the rear end 

surface 42a at an incline. 

The nose part 41 and the tail part 42 are connected to 

20 each other by the outer circumferential surface 43 and the 

inner circumferential surface 44, As shown in Fig. 3, the 

outer circumferential surface 43 includes an outer 

circumferential stepped surface 43a and an outer-

circumferential inclined surface 43b so that the outer 

25 diameter of the back ferrule 40 is reduced. 
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An outer circumferential corrugated surface 45 and an 

inner circumferential corrugated surface 46 are respectively-

formed on the outer circumferential surface 43 and the inner 

circumferential surface 44 between the nose part 41 and the 

5 tail part 42. Each of the outer and inner circumferential 

corrugated surfaces 45 and 46 has a plurality of ridges 45a, 

46a and a plurality of valleys 45b r 46b. Preferably, the 

numbers of valleys and ridges of the inner circumferential 

corrugated surface 46 are larger than those of the outer 

ID circumferential corrugated surface 45 

The elastic part 47 that includes the outer and inner 

circumferential corrugated surfaces 45 and 46 each having a 

plurality of ridges and valleys has a bellows shape. 

A method of coupling the pipe 1 to the pipe connector 100 

15 having the above-mentioned construction will be explained 

below r 

First, the front end (the right end) of the pipe 1 is 

inserted into the connector body 10 and is brought into 

contact with and thus supported by the pipe mounting stopper 

20 14. Here, the pipe 1 is inserted into the connector body 10 

in such a way that all of the drive nut 20, the front ferrule 

3 0 and the back ferrule 40 are disposed on the outer 

circumferential surface of the pipe 1. 

Thereafter, the drive nut 20 is rotated so that the 

25 internal threaded part 21a of the drive nut 20 is threaded 
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over the external threaded part lla of the connector body 10. 

When the drive nut 20 is rotated, it is moved forward by the 

threaded coupling with the connector body 10. The compressing 

surface 23 of the rear compressing part 22 of the drive nut 20 

5 comes into close contact with the tail part 42 of the back 

ferrule 40 and pushes the tail part 42 forward. The nose part 

32 of the front ferrule 3 0 is moved forward along the inclined 

surface of the inclined receiving part 13 of the connector 

body 10 by the back ferrule 40 that moves forward, 

10 As shown in Fig. 2f the front end of the front ferrule 30 

that is forcibly moved forward is partially changed in shape 

and is embedded into the outer circumferential surface of the 

pipe 1. Likewise, the front end of the back ferrule 40 is 

also partially deformed in shape and embedded into the outer 

15 circumferential surface of the pipe 1. In detail, the front 

end of the nose part 41 of the back ferrule 40 that is moved 

forward along the inclined surface of the rear inclined 

surface 33 of the front ferrule 30 is embedded into the outer 

circumferential surface of the pipe 1 and thus changed in 

20 shape. 

As shown in Fig. 4, the bei lows-shaped elastic part 47 

formed on the back ferrule 40 is reduced in length with 

respect to the front and rear direction while the back ferrule 

40 is compressed between the front ferrule 30 and the drive 

25 nut 20. 
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That is, when the drive nut 20 rotates oil its own axis 

and moves forward because of the threaded structure, the back 

ferrule 40 is compressed between the front ferrule 30 and the 

drive nut 20 and thus changed in shape in such a way that the 

5 length of the back ferrule 40 is reduced. 

Here, the valleys 45b and 46b and the ridges 45a and 46a 

of the bellows-shaped elastic part 47 of the back ferrule 40 

that includes the outer circumferential corrugated surface 45 

and the inner circumferential corrugated surface 46 are 

10 reduced in distance therebetween by the compressive force 

between the front ferrule 30 and the drive nut 20, as shown in 

the drawing. Thereby, the length of the back ferrule 40 with 

respect to the front and rear direction is reduced, and the 

width thereof with respect to the upper and lower direction is 

15 increased. 

Thanks to the bellows-shaped elastic part 47 having the 

above-mentioned structure, the sealability of a connection 

part of the pipe 1 can be enhanced, and the elasticity of the 

back ferrule 40 can be enhanced so that it can be flexible in 

20 responding to a change in the external environment. 

Even after the operation of coupling the pipe 1 to the 

pipe connector using the front ferrule 30 and the back ferrule 

40 has been completed, the bellows-shaped elastic part 47 can 

reliably cope with changes in pressure, temperature or 

25 external force applied to the connection part of the pipe 
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because the bei lows-shaped elastic part 47 has a bellows 

shape. 

For example, if the temperature of the connection part of 

the pipe 1 is rapidly increased or reduced, there is a 

5 likelihood of the connection part (fitting section) of the 

pipe or the front ferrule 30 and the back ferrule 40 being 

undesirably deformed by thermal expansion or contraction. 

However, in the present invention using the back ferrule 

40 provided with the bellows-shaped elastic part 47, the 

10 elements can be prevented from being undesirably deformed or 

damaged by rapid thermal expansion or contraction. Therefore, 

leakage of fluid from the connection part attributable to 

damage of the elements for pipe coupling can be more reliably 

prevented -

15 In the embodiment shown in the drawings, although the 

ridges 45a and 46a and the valleys 45b and 46b of the bellows-

shaped elastic part 47 have been illustrated as being 

triangular, the ridges 45a and 46a and the valleys 45b and 46b 

of the corrugated part may be rounded to have a curved outline 

20 or may have a trapezoidal shape, as needed. 

Industrial Applicability 

The present invention provides a back ferrule that has 

enhanced ability in pipe coupling and has high flexibility in 

25 responding to a change in the external environment, and 
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provides a pipe connector using the back ferrule. The present 

invention can be effectively used in pipe connection of a 

piping system that must have high sealability in a connection 

part of a pipe and is under conditions of frequent temperature 

5 or pressure changes. 

15 



CLAIMS 

1. A back ferrule, the back ferrule being used, for pipe 

connection, along with: a connector body mounted on an outer 

circumferential surface of a pipe, with an external thread 

formed on an outer circumferential surface of the connector 

body; a drive nut having an internal thread on an inner 

circumferential surface thereof; and a front ferrule, 

the back ferrule comprising: 

a.nose part having a front-end inclined surface; 

a tail part having a rear-end inclined surface; and 

an outer circumferential surface and an inner 

circumferential surface connecting the nose part to the tail 

part; 

the back ferrule being characterized by: 

a bellows-shaped elastic part comprising an outer 

circumferential corrugated surface and an inner circumferential 

corrugated surface that are respectively formed on the outer 

circumferential surface and the inner circumferential surface 

between the nose part and the tail part, 

wherein each of the outer circumferential corrugated 

surface and the inner circumferential corrugated surface 

comprises a plurality of valleys and a plurality of ridges, and 

wherein numbers of valleys and ridges of the inner 

circumferential corrugated surface are larger than numbers of 

valleys and ridges of the outer circumferential corrugated 

surface. 
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