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Patent No. 3,657,056, dated (let. 9, 1962. Divided 
and this application May 16, 1962, Ser. No. 195,119 

6 Ciaims. (Cl. 228-5) 

This invention relates to an apparatus for aligning coil 
ends for welding, stitching or other joining, and is a di 
vision of our copending application Serial No. 705,053, 
?led December 24, 1957, entitled “Method of Aligning 
and Welding Coil Ends,” now Patent No. 3,057,056, 
dated October 9, 1962. The invention is particularly 
applicable where the coils whose ends are to be welded 
together are characterized by camber. In rolling strip 
in a rolling mill, and particularly at the beginning and 
end of a given strip where tension and control is lost, 
the strip tends to be non-rectangular in cross-section or in 
other words to be thicker along one edge than the other. 
As a result of this, the strip will have a slight curve in 
its plane and it is this curvature which is known as 
camber. 

In welding together two coils after they have been 
reduced by the hot mill and to prepare them for cold 
reduction, it is usual to join the leading end of one coil 
to the trailing end of another. However, when a slab 
is hot rolled, the trailing end cools down more and hence 
is harder to work, with the result that the trailing end of 
a coil is somewhat thicker than the leading end. It is 
not an uncommon practice to re~wind alternate coils, 
and weld them trailing end to trailing end and leading 
end to leading end, so as more nearly to match the thick 
ness being welded together. In any event, there is al 
ways the danger that the so-called camber will be com 
pounded in joining the ends of two strips together as 
a result of which an undue strain is placed on the weld 
and the strip is very apt to tear during further cold 
reduction. 
We have determined that the ill effects of camber can 

be minimized by shearing the cam-bored ends of the strip 
substantially on a radius of curvature of the camber and 
also to ‘adjust the end of the strip such that the mean cen 
tral line of the cambered end portion would be substan 
tially ‘on the centerline of the apparatus. 
With the foregoing considerations in mind, it is an ob 

ject of the invention to temporarily clamp the end por 
tion of a strip to be welded in a movable clamp and then 
to move the clamp in such manner that it will bring the 
mean centerline of the end of the strip onto the center 
line of the apparatus. When this is done with the ad 
jacent end of a succeeding coil, the mean centerlines 
of the ends to be joined become eolinear. 

It is another object of the invention to provide a num 
ber of sensing elements and to provide an operative con 
nection between the sensing elements and means for 
moving the movable clamp such that the strip end will 
be oriented as above outlined. 

It is another object of the invention to carry out the 
above described operation not only on the trailing edge 
of a ?rst strip, but also on the leading edge of a second 
strip which is to be joined thereto. 
Thus it is yet another object of the invention to provide 

two clamping devices for each of the strip ends to be 
joined together. For each strip end, one of the two 
clamping devices is movable both in rotation about a 
vertical axis and translation in the plane of the strip. The 
other clamp of each pair is disposed adjacent the end 
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of the strip for the purpose of clamping the strip end 
securely for shearing and joining. 
These and other objects of the invention which will be 

pointed out in more detail hereinafter, or which will be 
apparent to one skilled in the art upon reading these speci 
?cations, are accomplished by that ‘certain construction 
and arrangement of parts and by that method of which 
the following describes exemplary embodiments. 

Reference is made to the drawings forming a part here 
of and in which: 
FIGURE 1 is a schematic plan view showing the mov 

able clamps and the ends of two strips characterized by 
camber which are to be welded together. 
FIGURE 2 is a view similar to FIGURE 1 showing the 

correction accomplished by the present invention. 
FIGURE 3 is a somewhat diagrammatic plan view on 

an enlarged scale showing the relative positions of the 
sensing devices and the aligning clamps with the strip end 
clamps and the welding and shearing devices omitted. 
FIGURE 4 is a fragmentary cross-sectional view taken 

on the line 4——4 of FIGURE 3. 
FIGURE 5 is an enlarged plan view of one of the sens 

ing devices. 
FIGURE 6 is an end elevational view of the same. 
FIGURE 7 is a side elevational view of the same. 
FIGURES 8 to 13 inclusive are diagrammatic cross 

sectional views showing the sequence of operations in 
the clamping, shearing and welding of the strip ends; and 
FIGURE 14 is an enlarged cross-sectional View of the 

welding apparatus. 
Brie?y, in the practice of the invention, the trailing 

portion of the ?rst strip is engaged at a point near but 
not at its end by means of an aligning clamp. This clamp 
is capable of rotation about a vertical axis and of trans 
lation in the plane of the strip. The clamp is moved by 
two ?uid pistons operating in ?uid cylinders and the ?ow 
of ?uid in one direction or the other to the pistons is 
controlled by two pairs of sensing devices. The hydraulic 
system disclosed is exemplary only, but it will of course 
be clear that the clamp may be moved by means of elec 
tric motors connected by servo mechanisms to the sens 
ing devices, or by any other suitable arrangement. The 
pairs of sensing devices are disposed in spaced relation 
longitudinally of the strip with one sensing device of 
each pair on each side of the strip. 
The sensing devices are arranged for concurrent and 

equal movement toward each other and operative con 
nections are provided from each of the sensing devices 
of the ?rst pair to the two ends of a ?rst ?uid cylinder 
and from each of the devices of the other pair to the 
two ends of a second fluid cylinder. 7 . 

As the sensing devices of the two pairs move toward 
each other, the two pistons will be actuated individually 
or concurrently in one direction or another whereby the 
clamp is rotated and translated until the mean centerline 
of the end portion of the strip is substantially on the 
centerline of the apparatus. As a result of this orienta 
tion, the radius of curvature of the end portion of the 
strip and which intersects the vertical axis of the clamp 
will be oriented normal to the centerline of the apparatus. 
Thus, it clamps are disposed as close to the shear as 
practicable, the objects of the invention will be achieved. 
When the strip end is thus oriented, a ?xed clamp grips 

the strip end in its oriented position and the aligning 
clamp is released. 

Thereafter, the same series of operations are carried out 
on the leading end of a second strip which is to be welded 
to the trailing end of the ?rst so that the two ends to be 
welded are now clamped in a pair of spaced clamps. In 
the drawings, there is shown a box shear, and these 
clamps are arranged in conventional manner to move 
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together from a shearing position to a welding position 
and to approach each other slightly in moving from the 
shearing position to the welding position. At the shear 
ing position, the two ends are sheared parallel and the 
parallel ends are spaced apart. In moving to the welding 
station, the clamps approach each other such that the 
ends of the strips to be Welded come into abutting rela 
tionship. If a single shear is used, the arrangement will 
be modi?ed in well known manner. Supplementary 
clamping devices are associated both with the shearing 
device and the welding device, so that equal areas of the 
strip adjacent the shear and the weld are clamped under 
equal pressures so as to insure a perfect weld. 

Referring now in more detail to the drawings, in FIG 
URE 1 a ?rst strip is indicated at 10 and an exaggerated 
amount of camber has been shown. A second strip is 
indicated at 11, likewise showing an exaggerated amount 
of camber. According to the present practice, the ends 
of the strips would be sheared parallel in the position of 
FIGURE 1 and it will be seen that in a subsequent rolling 
operation the great tension on the strip would tend to 
tear the weld apart. 
The aligning clamps are indicated generally at 12 and 

13. The sensing devices for the aligning clamp 12 are 
indicated at 16, 16a, 17 and 17a, and the sensing devices 
for the clamp 13 are indicated at 14, 14a 15 and 1515!. 
By reference to FIGURES 3 and 4, it will be seen that 

the frame member 18 upon which the aligning clamps 
are mounted is provided with a slot 18a disposed trans 
versely of the pass line and that the lower clamping 
plate 12a carries a pin 12b which engages in the slot 18a. 
It will be clear that by virtue of the pin and slot con 
struction the clamping plate 12a may have rotational 
movement about the pin 12b as an axis as well as transla 
tional movement within the limits of the dimensions of 
the slot 18a. . 

The lower clamping plate 12a is provided with a pair 
of oppositely extending ears 12c and 12d. Piston rods 
20a and 21a are secured respectively to pistons 20]; and 
21b operating in the ?uid cylinders 20 and 21. The cyl 
inders 20 and 21 have ?uid conduits leading into each 
end thereof. Thus, the cylinder 20 has an inlet 20c con 
trolled by a valve 20d at one end and an inlet 20¢: con 
trolled by a valve 20]‘ for the other end. Similarly, the 
cylinder 21 has a conduit 21c controlled by a valve 21d 
for one end and a conduit 21e controlled by a valve 21f 
for the other end. As is diagrammatically indicated in 
FIGURE 3, the sensing device 16 is operatively con 
nected to actuate the valve 20]’ and the sensing device 16a 
is operatively connected to operate the valve 20d. Simi 
larly, the sensing device 17 is operatively connected to 
the valve 21d and the sensing device 17a to the valve 
211‘. The showing in FIGURE 3 being strictly diagram 
matic, no provision has been shown for taking care of the 
?uid behind a piston when ?uid is being supplied to the 
other side thereof. This will be accomplished by well 
known means not forming a part of the present inven 
tion, and not shown herein. 

It will be understood that the same arrangement is pro 
vided for the aligning clamp 13 which therefore need not 
be described in further detail. 
The sensing devices themeselves may comprise con 

ventional microswitches 22 (FIG. 7) actuated by feeler 
strips 22a and they are mounted upon nuts 22b. The 
nuts threadingly engage the lead screws 23. The lead 
screws 23 are allochirally threaded so that when a lead 
screw is rotated in a given direction, the two sensing de 
vices mounted thereon will move either toward each other 
or away from each other at the same speed. Means are 
provided for rotating the lead screws 23 but such means 
may be conventional and are not shown. It will be un 
derstood that the sensing devices may constitute the levers 
to actuate the hydraulic valves if the strip material is 
heavy enough that this would not damage the strip edges. 

Associated with each lower clamping plate is an upper 
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clamping plate. Thus, as seen in FIGURE 4, associated 
with the lower clamping plate 12a is an upper clamping 
plate 12a to which are secured the ?uid cylinders 24. 
Within each cylinder there is a piston secured to a piston 
rod 24a and the piston rods 24a are threaded into or 
otherwise secured to the lower clamping plate 12a. 
Thus when ?uid under pressure is admitted to the cyl 
inders 24 below the piston, the clamping plate 12c is 
forced downwardly into clamping engagement with the 
plate 1211. In other words, the piston rods 24a are ?xed 
while the cylinders 24, which are secured to the plate 
122, are movable. 

In practice the clamping plate 12e is ?rst caused to 
clamp the strip against the plate 12a. The screws 23 
are then caused to rotate in a direction to cause the pairs 
of sensing members 16 and 16a and 17 and 17a, respec 
tively, to approach each other. As soon as, for example, 
the sensing device 16a touches the edge of the strip, the 
valve 20d is actuated to admit ?uid behind the piston 
20b so as to move the piston rod 20a upwardly as seen 
in FIGURE 3. If neither the sensing device 17 nor the 
sensing device 17a has encountered the strip, a slight 
clockwise rotation of the clamp 12 about its pin 12b will 
be produced. It will be understood, of course, that the 
cylinders 20 and 21 are mounted for rotation on rotary 
bearings for rotation about a vertical axis. This is nec 
essary to prevent a binding action. 

If, for example, the sensing device 17 next encounters 
the strip edge, the valve 21d will be actuated with the re 
sult that the rod 21a will be moved downwardly in FIG 
URE 3. Similarly, contact of the sensing device 17a with 
the strip edge actuates the valve 21)‘ to move the rod 21a 
upwardly and contact of the device 16 actuates the 
valve 20f to move the rod 20a downwardly. It will be 
clear that these actions may take place singly and serially 
or concurrently, based upon the position of the strip with 
respect to the four sensing devices. It will also be un 
derstood that the ?nal result will be to position the strip 
with the four sensing devices 16, 16a, 17, 17a all in con~ 
tact with the strip edges whereby the radius of curvature 
of the cambered end of the strip will be parallel to the 
screws 23 and midway between them on the axis of the 
pin 12b. The clamp of course may occupy an angular 
position such as shown in FIGURE 2. Preferably the 
pairs of sensing devices should be spaced apart a distance 
corresponding approximately to the strip width and of 
course the entire device should be disposed as near to 
the shear line as possible. 

Turning now to a description of the sequence of opera 
tions, and referring to FIGURES 8 to 13 inclusive, the 
trailing portion of the ?rst strip is again indicated at 10 
and the‘leading edge of the second strip is again indi 
cated at 11. The aligning clamps are again indicated 
at 12 and 13 respectively. The strip end clamps are 
designated at 40 and 41. As mentioned above, these 
clamps may be of conventional type and arranged to 
travel together in moving from a welding station W to 
a shearing station S and back again. It will also be un 
derstood that the spacing between the clamps 40 and 41 
at the welding station and at the shearing station will be 
different in that when the two ends of the strips have 
been sheared at the shearing station, they may be slightly 
spaced apart but as is well known when the clamps return 
to the welding station the clamp 41 moves an additional 
distance to bring the sheared edges into the required rela 
tionship for welding. An aligning die for the welding 
station is indicated at 42 and is provided with an align 
ing pin 43 and a backing shoe 44. An aligning member 
for the shearing station is indicated at 45 having the 
aligning pins 46 and 47 and the shear element 5011. In 
order to insure that the very edges of the strip will be 
clamped over equal areas for shearing and welding, the 
lower shear member is provided with the clamp elements 
48a and 49a which are urged upwardly by springs 60. 
The upper shearing element 50 is provided with the clamp 
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surfaces 48 and 49. Actual shearing takes place between 
the inner edges of the members 48 and 49 and the outer 
edges of the member dtia and the respective strip edges 
during the shearing operation are spring clamped on the 
one hand between the elements 48 and 48a and on the 
other hand between the elements 49 and 49a. Similarly, 
during the welding operation, as best seen in FIGURE 
14, upper clamping elements 74} cooperate with lower 
clamping elements 71 over substantially the same area 
over the full width of the strip. 

In FIGURE 8 the trailing portion of the strip 10 near 
but not at its end is shown as having been clamped in the 
aligning clamp 12. The aligning clamp 12 is then ac~> 
tuated as described above to properly align the strip end 
lti. As soon as this alignment is complete, the clamp 
40 is actuated and the clamp 12 is released. This situa 
tion is illustrated in FIGURE 9. The strip end clamps 
so and 41 are then moved to the left to the shearing 
station, the clamp ‘it! carrying with it the strip end it). 
The leading end of a second strip is then clamped in the 
aligning clamp 13 and oriented as above outlined. This 
situation is illustrated in FIGURE 10. 
As soon as the strip ehd 11 has been aligned, the clamp 

Lil is actuated and the clamp 13 is released and the strip 
ends are then in position for shearing as seen in FIGURE 
11. At this point the lower shear member is brought 
into position with its alignment insured by the entry 
of the pins 46 and 47 into the guide holes 46a, 7a in 
the lower members of the clamps 4t) and 41 respectively, 
and the upper shear member then performs the shearing 
operation, as seen in FIGURE 12. At this point the 
ends to be welded have been sheared parallel. 
The clamps ‘it? and 41 then return to the welding sta~ 

tion and in so doing the clamp 411 approaches the clamp 
41%} to bring the sheared edges into abutting relation. The 
member 42 is then raised with its guide pin 43 entering 
the guide hole 47a and the welding head 89 is then low 
ered to perform the welding operation, with the clamping 
elements '70 and 71 cooperating as shown in FIGURE 14. 

Only such detail of the welding and shearing apparatus 
as is necessary to an understanding of the invention has 
been shown and in other respects these devices may be 
conventional. 
While the invention has been described particularly in 

connection with the welding end to end of metallic coils, 
it is of course also useful where the joining is accom 
plished by means other than Welding, as for example, by 
stitching. Furthermore the aligning apparatus is useful 
in aligning any material, even paper or cloth, where the 
web edges cannot sustain an aligning pressure. In the 
case of materials such as paper, cloth, or metallic foil 
and the like, photoelectric sensing devices may be used, 
as is well known. 

It will be understood that various modi?cations may be 
made without departing from the spirit of the invention 
and that the invention is not to be considered as being 
limited otherwise than as set forth in the claims which 
follow. 
The invention having now been fully described, what is 

claimed as new and what it is desired to secure by Letters 
Patent is: 

I. An aligning clamp for strip material, comprising a 
frame member, said frame member having a slot, a lower 
clamping plate having a pin engaged in said slot whereby 
said clamping plate may be translated to the extent of 
movement of said pin within said slot and rotated with re 
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6 
spect to said frame member, an upper clamping plate se 
cured to and reciprocable with respect to said lower 
clamping plate, and means for rotating and translating 
said clamping plates with respect to said frame member. 

2. A clamp according to claim 1, wherein fluid cylin 
ders are secured to said upper clamping plate, pistons are 
provided in said cylinders, said pistons having rods ex" 
tending through said upper clamping plate and secured to 
said lower clamping plate and means for supplying ?uid 
to said cylinders to cause said upper clamping plate to 
cooperate with said lower clamping plate. 

3. The structure of claim 2, wherein the means for 
rotating and translating said clamping plates with respect 
to said frame member comprise a pair of ears extending 
from opposite sides of said lower clamping plate at one 
end thereof and means for moving said ears individually 
or together in either direction, whereby individual move 
ment of said ears produces rotary movement of said 
clamping lates and concurrent movement in the same 
direction of said ears produces translation of said clamp 
ing plates. 

4. The structure of claim 3, wherein the means for 
rotating and translating said clamping plates includes two 
fluid cylinders pivotally secured to said frame member, 
each having a piston and a piston rod, said piston rods 
being secured respectively to said ears, and means for 
supplying ?uid to said cylinders on one side or another 
of said pistons to produce rotation or translation of said 
clamping plates. 

5. In an apparatus for welding metallic strips end to 
end, a shearing station, a welding station displaced from 
said shearing station along the path of strip travel, a pair 
of strip end clamps individually operable and jointly mov 
able between said shearing station and said welding sta 
tion, a pair of aligning clamps displaced along said path 
of strip ‘travel from said shearing and welding stations 
respectively, means for moving each of said aligning 
clamps transversely of the path of strip travel and concur 
rently to rotate each of said aligning clamps in a horizon 
tal plane to align the respective strip ends for clamping 
by said strip end clamps for shearing and welding of said 
strip ends. 

6. An apparatus according to claim 5, wherein two 
pairs of strip edge sensing means are disposed to sense 
the position of both edges of strip at spaced points in 
the region of each of said aligning clamps, means for mov 
ing pairs of said strip edge sensing means toward each 
other from opposite edges of the strip, an operative con 
nection between each strip edge sensing means and its re 
spective aligning clamp, whereby alignment is achieved 
when both pairs of strip edge sensing means are in con 
tact with the strip edges in the region of each aligning 
clamp. 
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