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HIGH SPEED TRAVERSING SHEAR

BACKGROUND
1. Field
Aspects of the present invention relate to rolling mills producing hot rolled
products at either high or low delivery speeds, and more particularly to an improved trim

shear for trimming the front and tail ends of the entire speed range of such products.

2. Description of Related Art

As herein employed, and by way of example only and without limitation, the term
“high speed” means speeds higher than about 80 m/sec, and the term “low speed” means
speeds lower than about 79 m/sec. Typically, and again without limitation, products
having diameters ranging from between about 4.0-9.9 mm are produced at high speeds,
and products having diameters ranging from between about 10.0-25.0 mm are produced
at low speeds.

Conventional high speed trim shears typically employ one set of trim knives to
trim the front and tail ends of the entire range of products exiting from the mill at either
high or low speeds, and one set of chopping knives to chop the trimmed front and tail
ends into shorter scrap lengths. A pivotal switch delivers the products to the trim knives,
and a single three channel delivery guide directs the trimmed front and tail ends to the
chopping knives while allowing the main length of the product to continue on for further
downstream processing and/or handling.

The use of one set of trim knives and one delivery guide has been seen to
significantly compromise shear performance when handling high speed products. Of
necessity, the spacing between the shear knives and the size of and spacing between the
delivery guide’s entry bell mouths and guide troughs must be large enough to
accommodate the larger low speed products. The wide spacing between the shear knives
requires the switch to pivot through large angles, which can be problematic when
delivering the relatively limber high speed products. Also, the enlarged entry bell mouths
and guide troughs do not provide adequate support and guidance for the smaller high

speed products.
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SUMMARY

In accordance with exemplary embodiments of the present invention to be
described hereinafter in greater detail, the trim shear has a trim station with a set of high
speed trim knives for trimming the front and tail ends of high speed products, and a
laterally disposed different set of low speed trim knives for trimming the front and tail
ends of low speed products. A traversing mechanism shifts the trim station transversely
with respect to the mill pass line to alternatively locate one or the other of the sets of high
or low speed trim knives in an active position on the mill pass line.

Each set of trim knives may advantageously comprise continuously rotatable front
end trim knives laterally spaced from continuously rotatable tail end trim knives by a pass
through path devoid of trim knives. When a set of trim knives is actively positioned, its
pass through path is aligned with the mill pass line.

In accordance with one aspect of the present invention, a switch in advance of the
trim station pivotally directs a product across an actively positioned set of trim knives in
the following sequence:

(a) to the front end trim knives to sever the product front end;

(b) from the front end trim knives to the pass through path, allowing
continued movement of the product along the mill pass line; and

(c) from the pass through path to the tail end trim knives to sever the
product tail end.

In accordance with another aspect of the present invention, a chopping station is
arranged in series with the trim station along the mill pass line. The chopping station has
a set of high speed chopping knives configured and arranged to chop the front and tail
ends of high speed products, and a different set of low speed chopping knives configured
and arranged to chop the front and tail ends of low speed products. The sets of high and
low speed chopping knives are aligned respectively with the sets of high and low speed
trim knives. The traversing mechanism is operable to shift the chopping station
transversely with respect to the mill pass line to alternatively locate one or the other of
the sets of high or low speed chopping knives in an active position on the mill pass line.

The chopping knives may each comprise continuously rotatable front end chopping
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knives separated from continuously rotatable tail end chopping knives by a pass through
path devoid of chopping knives.

Advantageously, the trim station and chopping station may be mounted on a
common bed, with the traversing mechanism serving to shift the bed transversely with
respect to the mill pass line.

In accordance with still another aspect of the present invention, a delivery guide is
arranged at a guide station between the trim station and the chopping station. The
delivery guide has laterally disposed high and low speed sections. The high speed
section has front and tail end high speed guide paths separated by a high speed pass
through path. The high speed paths are dimensioned to provide the close support and
guidance required to effectively guide the smaller diameter high speed products. The low
speed section is similarly provided with front and tail end low speed guide paths
separated by a low speed pass through path. The low speed paths are more generously
proportioned to handle the larger low speed products. The high and low speed delivery
guide sections may be combined in a single unit that is laterally shiftable together with
the trim and chopping stations. Alternatively, the high and low speed guide sections may

comprise separate units that are employed alternatively at the guide station.

BRIEF DESCRIPTION OF THE DRAWINGS

Fig. 1 is a perspective view of a trim shear in accordance with an exemplary
embodiment of the present invention;

Fig. 2 is a front side view of the trim shear depicted in Fig. 1;

Fig. 3 is a top plan view of the trim shear depicted in Fig. 1;

Figs. 4 and 5 are sectional views taken respectively along lines 4-4 and 5-5 of Fig.
2; and

Fig. 6 is a diagrammatic illustration of components at the trim station, delivery
guide station and chopping station of a trim shear in accordance with an exemplary

embodiment of the present invention.
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DETAILED DESCRIPTION

With reference initially to Figs. 1-5, a trim shear in accordance with an illustrative
embodiment of the present invention is generally depicted at 10. The trim shear has a
first set of rotors 12 carried on shafts 14 mechanically coupled by intermeshed gears 16.
The shafts 14 are journalled for rotation between bearings 18 in the side walls 20 of a
housing 22, with one of the shafts 14 being connected via a telescoping coupling 24 to a
drive motor 26. The rotors 12 carry trim knives configured and arranged to rotatably
coact at a trim station “TS”.

A second pair of rotors 30 are carried on shafts 32 also mechanically coupled by
intermeshed gears 34. The shafts 32 are journalled for rotation between bearings 36 in
the housing side walls 20, with one of the shafts being separately driven via a telescoping
coupling 24 by a second drive motor 38. The rotors 30 carry chopping knives configured
and arranged to rotatably coact at a chopping station “CS” arranged in series with the
trim station TS along the mill pass line “PL”.

A delivery guide 42 is arranged at a guide station “GS” between the trim station
TS and the chopping station CS.

The shear housing 22 is carried on a bed 44. The bed is shiftable in opposite
directions transverse to the mill pass line PL by a traversing mechanism 46 which may
comprise a hydraulic linear actuator or other functionally equivalent device. The drive
motors 26, 38 are stationary, with the telescoping couplings 24 providing uninterrupted
drive connections as the bed 44 is shifted by the traversing mechanism 46.

A switch, which may be in the form of a pipe 48 or other path defining guide, is
arranged upstream of the trim station TS. The switch pipe 48 has an entry end aligned
with the mill pass line PL, and is pivotally adjustable about a vertical axis “A” by a
mechanism 50 that may comprise a rack and motor driven pinion or other functionally
equivalent device.

As shown in Fig. 6, the trim station TS has a high speed set 52 of trim knives 52a,
52b laterally separated by a high speed pass through path 52c, and a low speed set 54 of
trim knives 54a, 54b separated by a low speed pass through path 54c¢.
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The chopping station CS has a set 58 of high speed chopping knives 58a, 58b
separated by a high speed pass through path 58c, and a set 60 of low speed chopping
blades 60a, 60b separated by a low speed pass through path 60c.

The delivery guide 42 at the guide station GS has laterally disposed high and low
speed sections 62, 64. The high speed section 62 has high speed front and tail end guide
paths 62a, 62b separated by a high speed pass through path 62¢. The high speed paths
62a, 62b and 62c are dimensioned to provide close support and guidance for smaller
diameter high speed products.

The low speed section 64 is similarly provided with low speed front and tail end
guide paths 64a, 64b separated by a low speed pass through path 64c. The low speed
paths 64a, 64b and 64c are more generously proportioned to handle the larger diameter
slow speed products.

In Fig. 6, the trim shear 10 is depicted in a high speed mode. The bed 44 has been
traversed to align the high speed pass through paths 52¢, 62¢ and 58¢ with the mill pass
line PL. In this mode, the switch 48 is operable to initially direct a high speed front end
to the trim knives 52a to trim the front end, which continues along guide path 62a to the
chopping knives 58a. The switch then pivots to direct the main product length along the
pass through paths 52c¢, 62¢ and 58c. As the tail end approaches, the switch pivots
further to direct the tail end to the high speed trim knives 52b. The trimmed tail end
continues along guide path 62b to the chopping knives 58b.

Although not shown, it is to be understood that when the shear is operating in a
low speed mode, the bed 44 has been traversed to align the low speed pass through paths
54c, 64¢ and 60c with the mill pass line PL. In this mode, the switch 48 is operable to
initially direct a low speed front end to the trim knives 54a to trim the front end, which
continues along guide path 64a to the chopping knives 60a. The switch then pivots to
direct the main product length along the pass through paths 54¢, 64c and 60c. The switch
then pivots further to direct the low speed tail end to the low speed trim knives 54b to
sever the tail end, which then continues along guide path 64b to the chopping knives 60b.

As depicted in Fig. 6, the high and low speed sections 62, 64 of the delivery guide
42 are incorporated into a single unit designed to undergo lateral shifting with the trim

and chopping stations TS and CS. However, the two delivery guide sections 62, 64 may
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be divided into separate units that may be installed alternatively between the trim and
chopping stations.

While the present invention has been described in connection with exemplary
embodiments thereof, it is to be understood that this is by way of illustration and not of
limitation, and that the scope of the appended claims should be construed as broadly as

the prior art will permit.
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CLAIMS

We claim:

1. A trim shear for trimming the front and tail ends of a hot rolled product exiting
from a rolling mill along a mill pass line and travelling at either high or low speeds,
depending on the size of the product being rolled, said apparatus comprising:

a trim station having a high speed a set of trim knives configured and arranged to
trim the front and tail ends of high speed products, and a different low
speed set of trim knives disposed laterally from said high speed set of trim
knives and configured and arranged to trim the front and tail ends of low
speed products; and

traversing means for shifting said trim station transversely with respect to the mill
pass line to alternatively locate either one or the other of said sets of trim

knives in an active position on the mill pass line.

2. The trim shear of claim 1 wherein each of said sets of trim knives comprises
continuously rotatable front end trim knives laterally spaced from continuously rotatable

tail end trim knives by a pass through path devoid of trim knives.

3. The trim shear of claim 2 wherein an actively positioned set of trim knives has its

pass through path aligned with the mill pass line.

4. The trim shear of claim 3 further comprising switch means for directing a product
across an actively positioned set of trim knives in the following sequence:
(a) to the front end trim knives to sever the product front end;
(b) from the front end trim knives to the pass through path, allowing
continued movement of said product along the mill pass line; and
(c) from the pass through path to the tail end trim knives to sever the

product tail end.
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5. The trim shear of claim 4 further comprising a chopping station arranged in series
with said trim station along the mill pass line, said chopping station having a set of high
speed chopping knives configured and arranged to chop the front and tail ends of high
speed products, and a different set of low speed chopping knives configured and arranged
to chop the front and tail ends of low speed products, said sets of high and low speed
chopping knives being aligned respectively with said sets of high and low speed trim
knives, and wherein said traversing means is operable to shift said chopping station
transversely with respect to the mill pass line to alternatively locate one or the other of

said sets of high or low speed chopping knives in an active position on the mill pass line.

6. The trim shear of claim 5 wherein each of said sets chopping knives comprises
continuously rotatable front end chopping knives laterally spaced from continuously

rotatable tail end chopping knives by a pass through path devoid of chopping knives.

7. The trim shear of claim 6 further comprising a delivery guide at a guide station

located between said trim station and said chopping station.

8. The trim shear of claim 7 wherein said delivery guide has laterally disposed high
and low speed sections, said high speed section having front and tail end high speed
guide paths separated by a high speed through path, and said low speed section having
front and tail end low speed guide paths separated by a low speed through path, said high
speed paths being dimensioned to provide close support and guidance for high speed
products, and said low speed paths being more generously proportioned in comparison to

said high speed paths to handle said slow speed products.

9. The trim shear of claim 8 wherein said high speed and low speed delivery guide
sections are combined in a single unit that is laterally shiftable with said trim and

chopping stations.

10. The trim shear of claim 8 wherein said high speed and low speed delivery guide

sections comprise separate units that are alternatively employable at said guide station.
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1. The trim shear of claim 5 wherein said trim station and said chopping station are
carried on a common bed, and wherein said traversing means serves to shift said bed

transversely with respect to the mill pass line.

12. A trim shear for trimming the front and tail ends of a hot rolled product exiting
from a rolling mill along the mill pass line and travelling at either high or low speeds,
depending on the size of the product being rolled, said apparatus comprising:

a trim station having laterally disposed sets of high speed and low speed trim
knives, each set of trim knives comprising front end trim knives laterally
spaced from tail end trim knives by a pass through path;

traversing means for shifting said trim station transversely with respect to the mill
pass line to alternatively locate one of the other of said sets of high or low
speed trim knives in an active position at which its pass through path is
aligned with the mill pass line; and

switch means for directing the product across an actively positioned set of trim
knives in the following sequence:

(a) to the front end trim knives to sever the product front end;

(b) from the front end trim knives to the pass through path, allowing
continued movement of said product along the mill pass line; and

(c) from the pass through path to the tail end trim knives to sever the

product tail end.
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