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7 Claims:. (Cl. 164-—61)

_’I"his‘ invention: relates to the handling of a relatively
wide thin strip. More . patticularly, it relates’ to the
cutting. and handling thereof while the strip is passing
through a continmous strijy processing line.

: Heretofore,. it has been customary, whem passitig strip
into a treatment.line, to cut the edges so that the strip
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will' be of precise width and will have any imperfections

im the edges cut off. Suchi-strip is'commonly delivered to
the line in-coils of great length and’ displays some amount
of camber. That is to say, if the coil were unrolled
upon a ffat' surface to form a ribbon, the ribbon would
not Have absolirtely straight edges, but would have edges
with a greater or lesser degree of curvature. As laid out
onr the flat' surface; the strip will usually’ appear as &
curved or sepentine ribbon: Heretofore, it has' bBeen
customary when such strip is being cut’ to width to- feed
the advancing: strip throngh a pair of cutters or side
trimmers which will cut it to. precise’ widtli. The side
trimmers are adjusted to take a small cut off each edge
of the strip: Sinee the-ameunt: trimmed off will desirably.
Be as smallas possible to-minimize scrap Tosses;- the strip:
after trimming will' still’ have' the camber which- it had
before trimming; It has Been customary to place such
cutters or side trimmers in fixed position- and- to. pass
tHe: advarncing strip through a: bridle: or guide: of some

sort; The strip-is: gathered in a free-hanging: loop: ahead -

of the-cutfing' means-and:the slack in-the: loop: is. guided:
by the bridle into: proper alignmrent with: the: cutting
means, Fhus, even though camberof - the strip- tends: to:
cause the strip:to- move sidewardly with respect to the:
cutting: means, the bridle: or guide: means will: feed the
advancing strip: centrally between: the- cutting: means.

1 provide cutting mieans transversely: movable relative
to the axis-of travel of: thes strip. T preferably: provide
a carriage  arranged:

ably provide: means: ta: cause: automatic transverse meve-
ment of the cutting: means.-to-keep-them iz cential align-

ment: with the:stiipe E further: preferably: provide guide-

means between: cutting, means. forming. & strip- cenfining

surface:

Other details, objects: and- advantages of my invention.

will become- more: apparent. from. the: following. detailed

description of a present preferred. emb.qdﬁnentv,th‘eredf}
and of a,:»present‘:preferredsmet-hqd,of _practicing, the same.

In the accomp_anying‘drawings, I ];;ave.,il[ils.trateq‘ a
present preferred: embodiment. of my: ifivention in which

Figure: 1 is a. side elevational- view- of 'a base. .and’
carriage:upon which a pair. of side trimmers are mounted-

and. with portions. of:the guide means-cut away; v
Figure 2 is a plan. view of the apparatus. in Figure: 1
and additionally shows.a schematic. diagram of the
controls; : o
Figure 3-is.an end. elevational view partially, in séction
of the cartiage, base and ‘one side trimmer;

Figure 4-is.a plan. view of the upper guide means
between the side trimmers; L .
Figure 5 is a side elévational view of ‘the guide imeans
shown in Figure 4; L ) ~ T
Figure 6 is a plan view of the fower' guide micans
Between the side trimmers;

Figure 7 is d'side elevational view of the guide mieans”

shown in Figure 6;

fér: reciprocating: movement: upon.
which the- cuttiner means are mounted: I further. prefer-
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Fisure § is a sectional view taken along line VIH—VIiT
of Figure 4;

Figure 9 is 4 sectional view taken along line IX—IX
of Figure 65 ) _ .
~ Figure 10°is a side elevational view of one of the side
trimmiers showing the upper and lower guide means in
section; and ] S

Figure 11 is a view showing the carriage and’ side
triminers in- position in a contintous’ processing” line.

Referring tiow to Figure 11, strip 1. is shown passing
thirough the part of a contifiuous sirip processing Tiie
which: includes side trimming apparatus. The strip passes
froim a preceding part of the line, under - deflector rolt 2,
through side trimmiing apparatus included generally at 3;
and’ passes to further portions of the treatment line at 4
Tension is maintained on the strip throughout the: ling
and it passes contiruously through- the apparatus. The
tensioti-on the strip: maintains it taut over various deflector
rolls. 5 which guide it to and from the side tiimmiing
apparatus 3: Scrap from the- edge of the strip will’ fall
into & scrap chute 6'where it may be: bundled and carried
away. :

Referringnow to-Figures L, 2 and 3, a base:7 is securely
mounted to- & foundation. Carriage 8 is mounted for
reciprocation upor: base. 7. Shoes 9 are formed: on” thé
lower part of the carriage and have bearing' plates: 10
attached to themy. Bearing: plates 10 are in sliding con-
tact with bearing. plates 1% fixed to base: 7. Guides 12
restrair: the. motion of the carriage and allow it to nitove
solely in‘ a direction: transverse to- the: axis of strip travek:
A double-acting. hydraulic pisten 13- is mounted’' upon
base: 7 and its: piston: rod- 14 is: connected to carriage 8
through: a-clevis: 15 :

Side trimmers 16 and 7, which may be of conven-
tional: design; . are mounted. upon: carriage 8. They rest
upon- and- are in.skding contact with slides 18 which
form undercut- chanmels- 19, A T-bolt 20 is attached
to-each corner of each- side trimmer and: rides within: one:

of the channels. 19; thus allowing only Jateral move-

mernt of the:side trimmers relative to-carriage 8. A-shaft
21 is. mounted. in bearings 22; 23 and 24- located- on-the.
upper surface. of carriage 8. It -has threaded: screws. 25
and 26 which match. internal- threads in blecks 27 and-28-
respectively.. Blocks 27 and 28 are affixed to side
trimmers. 16. and. }7 respectively. 'The threaded screws:
25 and. 26. are. cut with opposite threads to one another.
In.other words, one thread:is a left-hand thread and the
other is-.a right-hand thread. Shaft 21 is driven by
motor 29 through gearbox 30 and endless chaim 31.
Side trimmer 16 carries an upper knife 32 and a lower
Knife 33 (Figures 5and 7). Inlike manner, side trimmer
17. carries. an upper knife 34 and.a lTower knife 35. The

- cutting - edges- of the  respective. pairs of knives overlap:

as, indicated at O. The amount of overlap and’ the

" amount of clearance may be appropriately varied through
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adfustment. of the kuives by means well-known. to” those-
skilled in the art. A slotted shaft 36 is mounted in
bearings 37 and 38 affixed to- carriage 8 and extends-
through. the housings of side trimmers 16 and 17. It is
driven’ by motor 39 through gearbox 40. Its speed is/
indicafed by a generator tachometer 41 which is driven’
from gearbox-40 through endless chain 42a. The Knives’
of each side trimier are driven by a hollow" gear in each
side trimmer housing. slidably mounted on shaft 36-and
keyed to it for rotation therewith. o
Angle brackets 42 attached to the housing of side
trimmer 16 and angle brackets 43 attached to the hots-
ing of side trimimer 17 support the upper guide. assembly.
Bolts 44" extenid through holes drilied in the extending’
arms of arigle. brackets 43 and are threaded info holes:
tapped into bracket 45 (Figure 10). Slots 46 accom-
micdaté ” stids 47 protruding from the hotsing of side
trimmer 17 and serve to maintain bracket 45 in align-



2,011,044

3

ment with the housing of side trimmer 17. An upper
guide support member 49 has two pins 48 protruding
from its lower side. Holes 50 drilled in bracket 45 cor-
respond in position to and receive the protruding pins 48.
In a similar manner, upper guide support member 51 is
supported from the housing of side trimmer 16 by bracket
52. Bracket 52 is in turn suspended from and aligned
with the housing of side trimmer 16 similarly to the
mounting of bracket 45 on side trimmer 17. An.exten-
sion 53 on upper guide support member .51 (Figures 4
and 8) is slotted to form a track 534. The lower face of
upper guide support member 51 is faced with a brass liner
54.. Upper guide support member 49 is similar in detail
to upper guide support member 51 and carries an exten-
sion 55 slotted to form a track 554. It is likewise faced
with 4 brass liner. An upper central guide member 56
is located between upper guide support members 49 and
51 and has bronze wear strips 57 and 58 fitting within
the tracks 534 and 554, respectively. The lower surface
of upper central guide member 56 is faced with a brass
liner 59 having an upturned edge 60.

Angle brackets 61 and 62, attached to the housing of
side . trimmer 17, support bracket 67. Similar angle
brackets 63 and 64 attached to the housing of side trim-
mer 16 support bracket 66. Bolts 65 are threaded into
the extending portions of angle brackets 61 and 63 and
have their ends bearing against the lower sides of brackets
66 and 67. Bolts 68 extend through holes in angle
brackets 62 and 64 and are threaded into tapped holes in
brackets 66 and 67.  Bracket 67 has slots 69 which
accommodate studs 70 projecting from the housing of side
trimmer 17 and serve to maintain bracket 67 in align-
ment with side trimmer 17. Bracket 66 is similarly en-
gaged with side trimmer 16. Two pins 71 and 72 are
affixed to and project upwardly from bracket 66. Lower
guide support member 73 rests upon bracket 66 and has
two holes which match pins 71 and 72. When lower
guide support member 73 is in position, the pins will be
projecting into the holes and lower guide support member
73 will be resting upon the upper surface of bracket 66,
In like manner, lower guide support member 74 is sup-
ported from bracket 67. Extensions 75 ‘and 76 are at-
tached to lower. guide support members 73 and 74, re-
spectively, and are slotted to form'tracks 754 and 76a.
A lower central guide member 77 is supported from- ex=
tensions 75 and 76. It has a bronze wear strip 78 which
rides in track 75a of extension 75 and has a similar wear
strip riding in track 764. An abutment 79 welded to the
lower side of central guide member 77 extends under ex-
tensions 75 and 76 and retains central guide member 77
in position on ‘tracks 75« and 76a. The upper surfaces
of lower guide support members are faced with brass
liners 80 and 81, respectively. In like manner; the lower
central guide member 77 is faced onm its upper surface.
with a brass liner 82 ‘having a downturned edge 83 in
position to meet the advancing strip. The brass liner on
the guide support members and the central guide mem-
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relief valve setting, the excess pressure will be relieved
and excess oil will pass through heat exchanger 101 and
pipe 102 to reservoir 99. Cooling water for the heat ex-
changer is supplied through pipes 103. Oil supplied by
the pump which does not by-pass in this manner from
the relief valve is delivered through a gate valve 104 and
an oil filter 105 to regulator 96. A gauge 106 connected
to the line through a gate valve 107 indicates ‘the pres-
sure of the oil being supplied to the regulator. Regulator
96 controls the flow of oil into pipes 108 and 109 in
accordance with the amount of air being piped to the
regulator from pipe 94. As it applies the oil under pres-
sure to pipe 108 or 169, it will at the same time allow oil
in the other pipe to bleed through the regulator to reser-
voir 99. When the amount of air being received in pipe
94 is below a predetermined. figure, the regulator’ will
admit oil under pressure to pipe 108 causing piston rod
14'to be retracted into piston 13. At the same time oil
will bleed from pipe 109 through the regulator to reservoir
93. When the predetermined amount of air is being
received in pipe 94, then regulator 96 will block the sup-
ply to pipes 108 and 109 to retain piston rod 14 in fixed
position.  If more than the predetermined amount of air
is being received in pipe 94, regulator 96 will admit oil
to pipe 169 and bleed oil from pipe 108 causing piston
rod 14 to extend from piston 13. The amount of air in
pipe 94 at which the regulator will hold piston 14 fixed
may be varied by appropriate adjustment of the regulator.

In preparing for operation the distance between the
knives of side trimmers 16 and 17 is adjusted by use of
motor 29 to deliver trimmed strip having the precise width
desired. Motor 29 is energized to drive shaft 21 in one
direction or the other.  Since screws 25 and 26 have
reverse threads, rotation of shaft 21 will cause side trim-
mers 16 and 17 to move simultaneously toward or away
from the central axis along which strip passes. - When
side trimmers 16-and 17 are adjusted toward one another
the triangular-shaped upper and lower central guide mem-,

-bers 56 and 77, respectively, will be moved in a direction

40

counter - to the direction of travel of the strip or away
from the apex of tracks 53z and 55q, and tracks 754 and
76a.. Conversely, when side trimmers 16 anfl 17 are
moved away from one another, the central guide mem-

_ bers will move toward the apex of extensions 53 and 55

45
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bers provide a surface against which strip passing between

the side trimmers will rub. Being relatively soft, the
liners will prevent scratching of the strip as it passes.
Referring now to Figure 2 in which the control system
is. shown diagrammatically, compressed air is supplied
through pipe 84 from some convenient source. It passes

through a gate valve 85, an air filter 86, a pressure reduc-.

ing valve 87 and a pressure regulating valve 88. The
cleaned air then passes at reduced and regulated. pressure
through pipe 89 and flexible hose 90 to a pipe 91 mounted

on side trimmer 16 by bracket 91q¢. The air flowing

through pipe 91 flows through- an orifice in plate 92 to-

ward plate 93 (Figure 1). An orifice in plate 93 is gen-
erally opposite to the orifice in plate 92 and connects to
pipe 94 which is connected through flexible hose 95 to
a regulator 96. Pump 97 driven by a motor 98 draws oil
from a reservoir 99 and delivers it to relief valve 100.

When the pressure delivered by the pump exceeds the.
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and extensions 75 and 76.. Conveniently, central guid.e
members of several widths may be provided to permit
extreme lateral adjustment of the side trimmers. .

After the preliminary adjustment of the side trimmers
has been made, the line is threaded as shown. in Figure 11
and started.’ As the line is started, motor 39 is ener-
gized.  This will drive the side trimmer knives 32, 33; 34
and 35 and will cut a narrow edge from each side 'of the
strip. The scrap will pass into scrap chute 6 while the:
trimmed strip proceeds into treatment tank 4 for process-
ing. As the line is run, strip is fed into the line from a
coil. ‘Additional coils are 'delivered to the entry end
where they are welded end to end to produce a continuous
flow of strip through the line, =~ T

As the strip moves between the side trimmers, it passes
below the upper guide assembly (Figures 4 and 5) and
above the lower guide assembly (Figures 6 and 7). It
will thus be confined in a zone which is defined top and
bottom by the upper and lower guide assemblies. . It
will be observed that the position of the upper and lower
guide assemblies may be readily adjusted by turning bolts
44, 65 and 68. In this manner, the strip passage zone
may be made as thin as desired.. As the knives wear,
their diameter will be reduced, and one set of knives will
be adjusted to ensure that the pairs continue to match,
consequently the pass line of the strip will gradually.
change with knife wear and adjustment. ' The adjustment’
of the guide assemblies will permit them to. match the
changing pass line of the strip, o '

As the strip moves above carriage 8 and foward the.
side trimmers, it will pass between plates.92 and 93.
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If the strip completely obstructs the flow of air from the
nozzle on the end of pipe 91 across the gap between the
plates and into pipe 94, regulator 96 will cause hydraulic
pressure to be supplied to pipe 108. This will cause pis-
ton rod 14 to retract into piston 13 until the air supplied
through pipe 91 is only partially blocked from flowing
across the gap between plates 92 and 93 into pipe 94.
Should the camber of the strip cause it to track generally
away from plates 92 and 93, an even greater amount of
air from pipe 91 will be received in pipe 94. This will
cause regulator 96 to supply oil under pressure to pipe
109 causing piston rod 14 to extend from piston 13. In
this manger, the position of carriage 8 and of the side
trimmers mounted upon it may be precisely maintained
with respect to the edge of the strip. At any time when
the amount of air reaching the regulator from pipe 94 is
above or below the predetermined amount, regulator 96
will cause carriage 8 to shift laterally until the edge of
the strip is in proper lateral relation to plates 92 and
93. Notwithstanding that the strip may track from side
to side because of camber or other irregularities in the
strip, carriage 8 will be shifted to reinstate proper lateral
relationship between the strip and the side trimmer knives
which will thus be maintained in precise relationship to
the edges of the strip. The upper and lower guide as-
semblies confine the strip from moving beyond the zone
which they define. By appropriate adjustment of bolts 44,
65 and 68, the thickness of the zone may be varied as
desired. ‘Thus, the strip is restrained from possible move-
ment from the pass line or buckling due to a sudden lateral
shift of carriage 8 or to some irregularity in the strip
itself.

It will be seen from the foregoing description that
have invented new and useful means for strip trimming.
It will be observed that by use of my invention I am able
to avoid the use of a slack or free-hanging loop. in the
strip ahead of the side trimmers. Consequently, I am

[}
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able to avoid the use of bridles or pinch rolls necessary- :

to produce a slack loop and to reduce the length of the
processing line. This in turn will save equipment costs
and will reduce the length of the building needed to house
the treatment line with a further saving in cost.”

While I have illustrated and described a present pre-
* ferred embodiment of my invention, it will be understood
that I do not so limit myself and that my invention may
be otherwise variously practiced within the scope of the
following claims.

I claim:

1. Apparatus for continuously cutting the edges of
moving metal strip comprising a base, a carriage slidably
mounted thereon for movement transversely of the di-
rection of movement of the strip, a pair of opposed cut-
ters, each of said cutters having a plurality of strip cutting
knives mounted thereon, means mounted on said carriage
to cause simultaneous movement of said cutters toward
or away from a strip passage zome therebetween, power
means connected to the base and to the carriage to cause
transverse reciprocating movement of the carriage, strip
-edge position sensing means, and control means to control
said power means according to the strip edge position as
determined by said sensing means.

2. Apparatus for continuously cutting the edges of mov-
ing metal strip comprising a base, a carriage slidably
mounted thereon for movement transversely of the direc-
tion of movement of the strip, a pair of opposed cutters,
each of said cutters having two rotary strip cutting knives
mounted thereon, means mounted on said carriage to
cause simultaneous movement of said cutters toward or
away from a strip passage zone therebetween, power
means connected to the base and to the carriage to cause
transverse reciprocating movement of the carriage, said
power means comprising a direct acting- fluid-powered
piston, strip edge position sensing means mounted on the
carriage, and control means to control said power means
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according to the strip edge position as determined by
said sensing means.

3. Apparatus for continuously cutting the edges of
moving metal strip comprising a base, a carriage slidably

"mounted thereon for movement transversely of the direc-

tion of movement of the strip, a pair of opposed cutters,
each of said cutters having two rotary strip cutting knives
mounted thereon, means mounted on said carriage to. -
cause simultaneous movement of said cutters toward or
away from the axis of strip travel, cutter drive means
comprising a rotatable member mounted on the carriage,
the cutters being slidable therealong, rotation of said drive
means causing rotation of said knives, direct acting power
means connecting the base and the carriage, control means
controlling said power means, and strip edge position de-
tecting means to determine the edge position of the strip
and adjacent the cutters and cause the control means to
operate the power means according to such determination.

4, Apparatus as claimed in claim 1 wherein said ap-
paratus lies intermediate a first strip handling point which
the strip passes in approaching said apparatus and a
second strip handling point to which the strip passes-from
said apparatus, the strip being maintained in tension be-
tween said strip handling points and while being cut by
said apparatus. .

5. Apparatus as claimed in claim 1 wherein a pair of

. strip handling means are placed one on each side of said
- apparatus, the strip being maintained in tension and pass-

ing at a substantial constant speed from one of said strip .
handling means to said apparatus and then to the other of
said strip handling means.

6. Apparatus as claimed in claim 3 wherein strip han-
dling points are provided over which the strip passes
before and after being cut by said apparatus and between
which the strip is maintained in tension. )

7. The method of trimming to a fixed width a con-
tinuous moving strip subject to side to side movement
which comprises continuously passing the strip in one
direction st a substantial constant speed from a first strip
handling point to-a second strip handling point, main-
taining the strip in tension between said points, con--
tinuously cutting the edges of the tensioned strip to the
fixed width, continuously measuring the relative lateral
positions of the uncut strip and the cutting means, con-
trolling the lateral position of the cutting means, and
simultaneously shifting the lateral position of the cutting
means as a unit and in the same direction responsive to
the measurement to maintain the cutting means in fixed
lateral relationship with the strip during side to side move-
ment of the strip.
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