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(57) ABSTRACT 

Apparatus for crimping comprising a ring of dies, each 
die independently mounted on a support for radial 
sliding movement. The outer surfaces of the dies and 
the bore of a member are shaped so that relative 
movement between the member and ring, when the 
dies are in contact with the bore, causes the dies to 
move radially inwardly to effect crimping. The dies 
are wedge-shaped when viewed along the axis of the 
ring and the outer surfaces thereof may form a con 
tinuous surface when the dies are in the crimping posi 
tion. The support may be in two parts relatively mova 
ble in a plane perpendicular to the ring axis, and 
means may be provided between adjacent dies to urge 
the dies apart. 

7 Claims, 5 Drawing Figures 
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(CRMEPENG OR SWAGING APPARATUS 

This invention relates to an apparatus for crimping or 
swaging a tube on to a component located within the 
tube. 
The invention provides an apparatus for crimping or 

swaging a tube on to a component located within the 
tube, comprising a ring of radially extending spaced 
dies which define a space within which the tube is lo 
catable, a support at one axial end of the ring, means 
to mount the dies independently on the support for ra 
dial sliding movement with respect to the ring axis, a 
member having a bore in which the ring of dies is en 
gageable the bore and outer surfaces of the dies being 
shaped so that relative axial movement between the 
member and ring along the ring axis in one direction 
causes the dies to be displaced radially inwardly with 
respect to the ring axis to effect crimping, and means 
for effecting said relative movement of the member and 
ring, the dies being generally wedged shaped as viewed 
along the ring axis so that the outer surfaces of the dies 
with respect to the axis are wider than the inner sur 
faces. 
The outer ends of the dies may be formed so that in 

the inner crimping position the outer surface of the ring 
of dies is substantially continuous. 

Resilient means may be provided between adjacent 
pairs of dies for urging the dies away from one another 
so that when the member and ring are separated the 
dies move radially outwardly. 
A part of the ring may be mounted on a part of the 

support which is separable from the remainder of the 
support and means may be provided for moving said 
part of the support into and out of engagement with the 
remainder of the support. 
Said means for moving said part of the support may 

be adapted to move the part of the support linearly in 
a plane at right angles to the ring axis. 
Half the ring may be mounted on said separable part 

of the support. 
The bore in the member may be part-conical and the 

outer surfaces of the dies may also be part-conical. 
The support for the ring may be fixed and the mem 

ber is moved into and out of engagement with the ring. 
Each die may comprise a shoe on which said outer 

surface is formed and a finger detachably secured to 
the shoe on which the crimping or swaging face is 
formed. 
The following is a description of a specific embodi 

ment of the invention reference being made to the ac 
companying drawings in which: 
FiG. 1 is an end elevation of part of a crimping ma 

chine; 
FiG. 2 is a side elevation of the part of the crimping 

machine shown in FIG. 1; 
FIG. 3 is a part elevation part sectional view of a ring 

of dies for the crimping machine; 
FIG. 4 is a partly cut away and sectioned end view of 

the ring of dies shown in FIG. 3 with two different 
forms of die fingers illustrated; and 
F.G. S is a sectional view of a releasable holding de 

vice for holding a die finger of a die on the shoe of the 
die. 
Referring firstly to FIGS. 1 to 3 of the drawings there 

is shown a ring of crimping dies 10 arranged about a 
horizontal axis indicated at 11 the dies being generally 
wedge shaped as viewed along the ring axis so that their 
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2 
outer surfaces are wider than their inner surfaces. The 
lower half of the ring of dies are mounted at one end 
of the ring on a vertical rectangular plate 12 which is 
secured by screws 13 to a vertical platen 14 of a press. 
The upper half of the ring of dies are mounted on a 
rectangular vertical plate 15 located above the plate 12 
and slidably mounted on the platen 14 of the press by 
guides 16 secured to the platen 14 which engage in re 
bates 17 formed along the side edges of the plate 15. 
The platen 14 is formed with a slot 18 adjacent one side 
of the plate 15 and two of the guides 16 are secured to 
the platen on either side of the slot. The plate 15 is thus 
guided for vertical movement towards and away from 
the plate 12 whereby the upper half of the ring of dies 
can be separated from the lower half of the ring of dies 
to permit an article to be inserted between the dies for 
swaging. This vertical movement is effected by a pneu 
matic ram, the cylinder 19 of which is secured to the 
platen 14 of the press by means of a mounting plate 20 
projecting from the platen. The piston rod 21 of the 
ram is connected directly to the plate 15. 
Each die 10 is mounted on the plate 15 or the plate 

12 by means of a T-section slide 22 which extends radi 
ally along the end of the die adjacent the plate and is 
secured thereto by bolts 23. The slide engages in a cor 
responding T-section slideway 24 cut in the plate 15 or 
the plate 12. 
The upper plate 15 has two studs 25 projecting from 

the lower end thereof at locations spaced along the 
plate which engage in bores 26 formed in the upper sur 
face of the plate 12 to align the plate 15 correctly with 
the plate 12. The studs 25 are machined with a larger 
diameter 27 to space the two plates 15 and 12 a short 
distance apart. 
Each die 10 comprises an outer die shoe 28 and an 

inner die finger 29. The outer surface of each die shoe 
28 is part conical in contour so that the diameter of the 
ring of dies reduces away from the plates 12, 15. A 
muff or collar (not shown) is slidably mounted on four 
spaced horizontal guide rods 30 fixed to the platen 14 
of the press. The muff or collar has a part conical bore 
in which the ring of dies 10 is engageable. 
The collar or muff is displaced along the guides 30 by 

a double acting hydraulic ram (not shown). Movement 
of the collar or muff towards the platen 14 of the press 
first engages the part conical bore in the muff with the 
part conical surfaces on the dies and subsequent move 
ment causes the dies to be driven inwardly as the coni 
cal bore in the muff slides over the conical surfaces on 
the dies and movement of the collar or muffin the op 
posite direction releases the dies. 
As indicated earlier the dies are wedge shaped as 

viewed along the ring axis and in the inner crimping po 
sition the outer surfaces of the dies form an almost con 
tinuous surface around the ring of dies with which the 
bore in the muff or collar engages so that wear on the 
bore is kept to a minimum. 
The dies are resiliently urged apart by devices which 

will now be described with reference to FIGS. 3 and 4 
of the drawings. As indicated above the ring of dies 
comprises an upper half ring mounted on the plate 15 
and a lower half ring mounted on the plate 12. FIG. 4 
shows the connection between a die at one end of the 
upper half ring and the opposite die at one end of the 
lower half ring. There is an identical connection be 
tween the dies at the other ends of the half ring. Both 
dies 10 are formed with oppositely facing bores 32 in 
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the adjacent sides thereof. A hollow sleeve 33 is fitted 
in the two bores 32 and a compression spring 34 acts 
between the bottom of the bore 32 in one die and on 
the side of an annular shoulder 35 formed around the 
inner periphery of the sleeve at the centre thereof. The 
sleeve 33 is thus urged outwardly of the bore 32 in said 
one die into contact with the end of the bore 32 in the 
other die, and thus urges the other die away from said 
one die. Movement of the sleeve 33 outwardly of the 
bore 32 in said one die is limited by a bolt 36 which ex 
tends through the sleeve 33 and is screwed into said 
one die. The bolt has a head 37 located within the 
sleeve 33 and spaced from the other side of the shoul 
der 35 to the spring 34. Engagement of the head 37 
with said other side of the shoulder 35 limits outward 
movement of the sleeve from the bore 32 when the dies 
are separated by raising of the plate 15 as described 
earlier. The adjacent dies in each half ring having oppo 
sitely facing bores 32 and a compression spring 50 ex 
tends between the bores of each adjacent pair of dies 
to urge the dies apart as shown in FIG. 4. Thus the dies 
slide radially outwardly under the action of the springs 
34 and 50 when they have been released from the muff 
or collar. 
As indicated above each die 10 comprises an outer 

die shoe 28 and an inner die finger 29. As shown in 
FIG. 4 of the drawings a stud 40 projects radially out 
wardly of each finger 28, each stud 40 being formed 
with a head 41. The stud 46 and head 4 are received 
in an outwardly extending bore 42 in the die shoe 28. 
The stud 40 is held in the bore 42 by means of an axi 
ally extending plunger shown in FIG. 5. The plunger is 
slidable in a sleeve 44 screwed into a bore (not shown) 
extending from the reduced diameter end of each die 
axially into the die and opening into the bore 42. The 
plunger 43 has a nose 46 at one end thereof which en 
gages under the head 41 of the stud 40, and a hexago 
nai head 45 threaded on to the other end thereof. A 
compression spring 47 acts between the nose 46 and an 
oppositely facing shoulder 48 in the sleeve to force the 
nose towards the stud 40. The die finger 29 is released 
from the shoe 28 by pulling the head 45 of the plunger 
away from the die thus releasing the nose 46 from the 
head 41 of the stud after which the finger 29 can be 
moved radially inwardly to withdraw the stud 40 from 
the bore 42. 

In FIG. 4 of the drawings two different forms of die 
fingers 29 are shown one having a large diameter con 
cave surface for crimping large diameter tubes and the 
other having a small diameter concave surface for 
crimping small diameter tubes. 

It will be appreciated that many modifications may 
be made to the above described embodiment without 
departing from the scope of the invention. For example 
although the plate 2, 15 is shown split in a horizontal 
plane the plate could be split in a vertical plane or any 
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4. 
intermediate angle. Also instead of moving the plate 
linearly the moving plate may be mounted at one end 
of a pivoted arm to swing the plate and with it half the 
ring of dies to one side. 
We claim: 
1. Apparatus for crimping a tube onto a component 

located within the tube, which apparatus comprises: 
a. a ring of radially extending spaced dies which de 

fine a space within which the tube is locatable, the 
dies being wedge-shaped as viewed along the ring 
axis so that the outer surfaces of the dies with re 
spect to the axis are wider than the inner surfaces, 

b. a support at one axial end of the ring, which sup 
port has a part separable from the remainder of the 
support, 

c. means to mount the dies independently on the sup 
port for radial sliding movement with respect to the 
ring axis with some of the dies mounted on said 
part of the support, 

d. means for moving said part of the support linearly 
in a plane at right angles to the ring axis into and 
out of engagement with the remainder of the sup 
port, 

e. a member having a bore in which the ring of dies 
is engageable, the bore of the member and the 
outer surfaces of the dies being shaped so that rela 
tive axial movement between the member and the 
ring along the ring axis in one direction causes the 
dies to be displaced radially inwardly with respect 
to the ring axis to effect crimping, and 

f, means to effect said relative movement of the 
member and ring. . 

2. Apparatus as claimed in claim 1 in which the outer 
ends of the dies are formed so that in the inner crimp 
ing position the outer surface of the ring of dies is sub 
stantially continuous. 

3. Apparatus as claimed in claim 1 in which resilient 
means are provided between adjacent pairs of dies for 
urging the dies away from one another so that when the 
member and ring are separated the dies move radially 
outwardly. 

4. Apparatus as claimed in cliam claim in which the 
bore in the member is part-conical and the outer sur 
faces of the dies are part-conical. 

5. Apparatus as claimed in claim 1 in which the sup 
port for the ring is fixed and the member is moved into 
and out of engagement with the ring. 

6. Apparatus as claimed in claim 1 in which half the 
ring of dies is mounted on said separable part of the 
support. 

7. Apparatus as claimed in claim in which each die 
comprises a shoe on which said outer surface is formed 
and a finger detachably secured to the shoe on which 
the crimping face is formed. 
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