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.SIMPLE CLAMP TYPE MILL ROLL 

BACKGROUND OF THE INVENTION 

FIELD OF THE INVENTION: 

The present invention relates to a mill roll for rolling 

5 various types of material~, such as wire materials or bar steels. 

DESCRIPTION OF THE RELATED ART: 

Hitherto, a sleeved roll, as shown in Fig. 2, has been widely 

used as this type of mill roll when longer service life and higher 

toughness are taken into· consideration. 

10 In this mill roll 1, a large-diameter portion 2a for fitting 

sleeves is formed in the central portion of a shaft 2. One or 

more, for example, two sleeves 3 in the illustrated arrangement, 

made from a hard material, such as an ultra-hard alloy, are fitted 

over the large-diameter portion 2a, and are secured by spacers 

15 (collars) 4 made from a hard material. ·The sleeves 3 and the 

spacers 4 are pressed against a flange 5 fixed to one end portion 

of the· shaft 2, and a nut 6, threadedly engaging the other end 

· portion of the roll, is tightened. In this manner, the sleeves 3 

and the spacers 4 are pressed and fixed. 

20 In such a mill roll 1, a very small gap is likely to occur 

between the cylindrical sleeves 3 and the spacers 4 during the 

rolling process. In order to prevent this gap, it is effective to 

make the tightening pressure by the nut 6 great. However, there is 

a limitation on the pressure which can be employed from a 

25 structural point of view. 

In place of such mill roll 1, a mill roll 8 shown in Figs. 3 



and 4 has been proposed. In the mill roll 8, both sides of a 

sleeve 9 fitted to the shaft 2 are made to have tapered surfaces 9a 

in such a manner that the sleeve widens gradually from the.outer 

peripheral surface toward the inner peripheral surf ace. A pair of 

5 spacers 10 are disposed each on opposite ends of the sleeve 9, with 

each spacer having one of its sides placed in abutment with the 

sleeve 9. Such side is made with a reversely tapered surface 1oa 

which is inclined in a direction opposite to the tape·red surface 9a 

of the sleeve 9. Furthermore, each spacer 10 has a keyway 12 to 

10 which a key 11 implanted in the shaft 2 is fitted to allow the 

sliding of the spacer 10 along the axis of the shaft 2, but 

preventing the rotation about the axis. 

A ring-shaped belleville spring 14 is interposed between the 

fixed flange 5 and one of the spacers 10 in an elastically pressed 

15 state. And axially outside the other spacer 10, a hydraulic nut 16 

having a hydraulic mechanism 15, depicted schematically, is screwed 

to the shaft 2. ~ annular piston 17 is disposed on the side of 

the hydraulic nut 16 facing the spacer 10, so as to be movable 

along the axis, and the spacer 10 is pressed toward the sleeve 9 by 

20 the free end portion of the piston 17. 

In the mill roll 8 having such a construction, when fixing the 

annular sleeve 9, the hydraulic mechanism 15 of the hydraulic nut 

16 is driven to make the pi.ston 17 press and move the spacer 10 in 

opposition to the urging force of the belleville spring 14. As 

25 shown in Fig. 4, when the gap between the hydraulic nut 16 and the 

spacer 10 is sufficiently wide, a split ring 18 is inserted into 
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this gap, and the pressurized state of the hydraulic nut 16 is 

released. 

As a result, the compressed belleville spring 14 makes it 

possible to maintain the sleeve 9 at a pressed state under a large 

5 amount of pressure. 

However, in the mill roll 8 comprising such a hydraulic 

mechanism 15, as described, if the hydraulic mechanism 15 breaks 

down or oil pressure leaks, the annular sleeve 9 cannot be fixedly 

set, and the mill roll 8 cannot be used. 

10 SUMMARY OF THE INVENTION 

15 

In view of the above-described problem, it is an object of the 

present invention to provide a simple clamp type mill roll from 

which annular rings can be installed and removed easily and.surely, 

and can be maintained strongly in a fixed state. 

According to the present invention, there is provided a mill 

roll having an annular ring disposed about the outer peripheral 

surface of a. shaft and having both ends of the annular ring 

fastened by spacers, wherein an elastic member for urging the 

annular ring toward an end via the spacer is fitted on one side of 

20 the ring, and a locking member containing a movable screw member 

for pressing the rolled ring toward the other end and against the 

other spacer is locked to the shaft on the other side of the 

annular ring. 

The number of annular rings in the present invention is one or 

25 more. When the number of annular rings is two or more, of course, 
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the present invention includes a case in which 

between the respective annular rings. 

The head part of the screw member presses the other spacer, 

and the shaft part of the screw member, which extends substantially 

5 parallel to said shaft, is screwed to the locking member. 

The elastic member is a belleville spring. 

The locking member is a.nut screwed to the shaft. 

According to the present invention, the annular ring is 

pressed and fixed from both sides of an elastic member which is 

10 compressed and deformed via one of the spacers and a screw member 

which extends against the other spacer. It is unlikely that the 

annular ring will come loose because it is fixed securely since the 

fixation pressure is great. Furthermore, since no hydraulic 

mechanism is used, mounting and removing operations are easy, and 

15 it is easy to deal with a case in which troubles, such as 

maintenance or replacement of parts, occur. 

Also, since the spacer is pressed by the head part of a screw 

member, the pressing force is easily transmitted evenly. 

For a better understanding of the invention, its operating 

20 advantages and the specific objectives obtained by its use, 

reference should be made to the accompanying drawings and 

description which relate to a preferred embodiment thereof. 

BRIEF DESCRIPTION OF THE DRAWINGS 

Fig. 1 is a sectional view of an essential portion of a mill 

25 roll in accordance with an embodiment of the present invention.· 
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Fig. 2 is a sectional view illustrating an example of a 

conventional mill roll. 

Fig. 3 is a sectional view'of an essential portion of another 

conventional mill roll before a s.leeve is fixed. 

Fig.4 is a sectional view of an essential portion of the mill 

roll shown in-Fig. 3 in a state in which a sleeve is fixed. 

DESCRIPTION OF A PREFERRED EMBODIMENT OF THE INVENTION 

A preferred embodiment of the present invention will be 

described below with reference to Fig. 1. The components which are 

10 the same as those of the above-described prior art are given the 

same reference numerals·, and an explanation thereof is omitted. 

Fig. 1 is a sectional view of an essential portion of a mill roll. 

In a mill roll 20 in accordance with this embodiment, for 

example, two substantially cylindrical sleeves {annular rings) 21 

15 and 22 are fitted over the outer peripheral surface of the large­

diameter portion 2a of the shaft 2, and one side of one of the 

sleeves, indicated as 21, when viewed in cross section, is made 

with a tapered surface 2la which widens gradually from the outer 

peripheral surface toward the inner peripheral surface. In the 

20 illustrated example, three spacers 23, 24 and 25 are alternately 

fitted with respect to the sleeves 21 and 22 in such a way that the 

sleeve 21 is fastened by the spacers 23 and 24, and the sleeve 22 

is fastened by the spacers 24 and 25. One side of a spacer 23 in 

abutment with the tapered surf ace 2la of the sleeve 21 is made with 

25 a reverse tapered surface 23a. 
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THIS SHEET HAS BEEN 1 
!"· 

REPLACED ·: 

Referring to Fig. 1, a belleville spring 27 .·is disposed 

between the spacer 25 on the right end of a group of these sleeves 

21 and 22 and the spacers 23, 24 and 25, and a spacer 26 adjacent 

to the flange 5 that is fixed to the shaft 2. 

Further, outside the spacer 23, on the left end thereof, a 

tightening nut 28 serving as a locking member is screwed to a 

threaded part 2b of the shaft 2. An appropriate number of screw 

holes 28a are provided in the fastening nut 28 at predetermined 

intervals around the shaft 2 and are substantially parallel to the 

10 shaft axis 0, and a bolt 29 with a head 29b is screwed to the screw 

hole 28a. A shaft part 29a, which is threaded over the total 

length of the bolt 29 with head 29b, is screwed to the screw hole 

28a and is substantially parallel to the axis O, to press against 

the side of the spacer 23 adjacent to which the head portion 29b in 

15 the form of a substantially hexagonal plate is located. 

The sleeves 21 and 22 are made from an ultra-hard alloy, and 

the spacers 23, 24, 25 and 26 are made from steel. 

A mill roll 20 of this embodiment has the above-described 

construction. To fix the sleeves 21 and 22 to the shaft 2, the 

20 spacer 26 is first fitted to the shaft 2 in order to bring it into 

abutment with the flange 5, and then the belleville spring 27, the 

spacer 25, the sleeve 22, the spacer 24, the sleeve 21 and the 

spacer 23 are fitted in sequence, and the fastening nut 28 to which 

the bolt 29 with a head 29b is screwed to the screw part 2b of the 

?5 shaft 2 leaving some space (or with no space} . 

The bolt 29 with head 29b extends from the screw hole 28a of 
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the fastening nut 28 in order to press the adjacent spacer. As a 

result of the extension of the bolt 29 with a head in opposition to· 

the urging force of the belleville spring 27, the belleville spr~ng 

is compressed and deformed, and the sleeves 21 and 22 are pressed 

5 from both sides by the belleville spring 27 and the bolt 29 with a 

head via the spacers 23, 24 and 25, and are strongly fixed and 

maintained. 

According to this embodiment, as described above, since the 

sleeves 21 and 22 are pressed and maintained from both sides, on 

10 one side by the belleville spring 2 7 which is compressed and 

deformed, and on the other side by the bolt 29 with a head, it is 

possible to press and maintain the sleeves 21 and 22 under great 

pressure, and it is unlikely that the sleeves will come loose. 

Furthermore, since no hydraulic mechanism is used as means of 

15 pressing the sleeves 21 and 22, pressing and releasing operations 

are easy, the danger that the sleeves fail is reduced, and it is 

easy to cope with maintenance or replacement of parts when a 

failure occurs. 

Also, since the spacer 23 is pressed by the head part 29b of 

20 the bolt 29, the pressing force is likely to be transmitted evenly. 

Although in the above-described embodiment the bolt 29 with a 

head is used as a screw member for pressing the adjacent spacer 23, 

a headless screw having no head part 29b may be used. In such 

case, a slit or the like may be formed in the end surface of the 

25 headless screw on a side opposite to the spacer 23. 

Therefore, in the mill roll in accordance with the present 
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invention, as described above, since an elastic member for urging 

annular rings fitted on a shaft toward one end is fitted on the 

shaft on one side of the annular rings, and at the.other end of the 

shaft a locking member having a movable screw member to press the 

5 annular rings toward the elastic member is locked to a shaft, each 

annular ring is pressed and maintained from both sides by a 

compressed and deformed elastic member and a screw member. Thus, 

it is possible to fix and maintain the annular rings under a large 

amount of pressure, and it is unlikely that they will come loose. 

10 Furthermore, since no hydraulic mechanism is used as means for 

pressing the annular rings, mounting and removing operations are. 

easy, and it is easy to deal with a case in which troubles, such as 

maintenance or replacement of parts, occur. 
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WHAT IS CLAIMED IS: 

1. A mill roll comprising: · 1111mn;~imnr 
a shaft; 

at least one annular ring received on said shaft; 

spacers disposed on said shaft at opposite ends of said at 

least one annular ring; 

an elastic member fitted on said shaft at one end of said at 

least one annular ring and being operative to engage a spacer and 

thereby urge said at least one annular ring in a direction away 

from said elastic member; and 

a locking member locked to said shaft at _the other end of said 

at least one annular ring, said locking member containing means for 

movably screwing a screw member to press another spacer, and 

thereby said at least one annular ring, in a direction toward said 

elastic member. 

2 . A mill roll according to claim l wherein said screw member 

contains a head part for pressing said other spacer and a shaft 

part screwed to said locking member and extending substantially 

parallel to said shaft. 

3. A mill roll according to any one of claims 1 and 2 wherein 

said elastic member is a belleville spring. 

4. A mill roll according to claim 3 wherein said locking 

member is a nut threadedly received on said shaft. 
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5. A mill roll according to claim 4 including a plurality of 

. screw members threadedly engaging said nut at circumferentially 

spaced locations thereabout. 
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