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ABSTRACT OF THE DISCLOSURE 

An apparatus for manufacturing a thin strip of metal 
from a cylindrical metal billet, the apparatus including a 
rotating spindle on which the billet is mounted, a cutting 
tool for peeling the metal strip from the billet and means 
for pulling the strip under controlled tension as it is being 
peeled to help regulate the thickness of the metal strip. 
The apparatus preferably also is provided with a rotating 
wire brush for straightening the metal strip prior to its 
being coiled on a windup mechanism. 

This invention relates to manufacturing sheets and long 
strips of metal and, more particularly, it relates to new 
apparatus whereby extremely thin metal sheets can be 
peeled from a metal billet by a cutting tool and coiled by 
a tension-producing wind-up apparatus. 

Practically all thin metal sheets are produced by 
progressively rolling long coils of stock, which originally 
were metal ingots or slabs, to a thinner gauge. As the 
metal gets thinner, the rolling process becomes much 
more difficult and more expensive. Thus, this rolling 
method requires expensive manufacturing facilities and 
results in products which are impaired by impurities re 
siding at the surface of the ingots and the rollers. In 
addition, with some materials, such as stainless steel, 
annealing is necessary after approximately each 50% 
reduction in thickness. 

It is, therefore, the object of this invention to sub 
stantially reduce the cost of producing thin metal sheets 
by employing metal peeling, rather than rolling. This 
invention accomplishes this result without the necessity 
of introducing external heat to the metal being peeled. 
The process is carried out by feeding a suitable cutting 
tool into a rotating billet of metal and using a tension 
producing wind-up apparatus which pulls the metal strip 
as it is peeled from the billet. This wind-up apparatus, in 
addition to putting the metal strip in tension, winds the 
resulting sheet meal strip into a coil which is convenient 
for handling and shipping. 

In general, the machine embodying the invention in 
cludes a work spindle, a variable speed drive motor for 
the work spindle, a gear reduction transmission to con 
nect the drive motor and the work spindle, a cutting tool, 
a feed mechanism for the cutting tool, various guide 
rollers for the resulting metal strip, a straightening ap 
paratus for the initial portion of the metal strip, and a 
driven windup and tensioning apparatus. 

Other objects, features and advantages of the subject 
invention will become obvious upon reference to the fol 
lowing detailed description and the drawings showing the 
preferred embodiment of the invention, wherein: 
FIGURE 1 is a side elevation of a machine incorpo 

rating the subject invention; 
FIGURE 2 is a plan view of the same machine; 
FIGURE 3 is a sectional view taken in the direction of 

arrows 3-3 in FIGURE 1: 
FIGURE 4 is an enlarged view taken in the direction 

of arrows 4-4 in FIGURE 2; 
FIGURE 5 is an enlarged view of the cutting tool and 

metal billet with parts broken away and in section; and 
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FIGURE 6 is a plan view taken in the direction of 

arrows 6-6 in FIGURE 5. 
This invention includes a number of unique compo 

nent parts which make it practicable. First of all, it has 
an extremely stable spindle mechanism, which is neces 
sary in order to result in a smooth metal strip. Any varia 
tion in the rotation of the spindle will result in chatter 
and a wavy metal strip. Part of this stability of the spindle 
is due to an internal cooling system which carries excess 
heat away from the spindle to thereby avoid any thermal 
expansion in the spindle. This same internal cooling sys 
sten also cools the metal billet being peeled so as to keep 
its heat from flowing into the spindle and to avoid any 
thermal expansion in the billet. An external cooling spray 
is further provided to cool the outside of the billet so 
as to avoid any thermal gradient in the billet. An im 
portant and necessary feature of the invention is an ex 
tremely rigid cutting tool assembly. Any undesired move 
ments in the tool assembly will result in chatter at the 
cutting surface and a wavy and unsmooth metal strip. 
Hence, an extremely strong and rigid tool holder assembly 
has been provided. Also a metal strip straightener in the 
form of a wire brush rotating in the opposite direction 
to the billet has been provided to uncurl and straighten 
the metal strip as it is peeled from the billet. A windup 
assembly which applies tension to the metal strip as it is 
peeled from the billet is provided so as to control the 
thickness of the metal strip. Further details of these unique 
features of the invention will be set forth in the follow 
ing description. 
The drawings show a spindle and its driving compo 

nents generally indicated by the number 10 in FIGURES 
1 and 2, and a wind-up device and its driving compo 
nents generally indicated by the number 12. 
A Spindle 14 is powered by a drive motor 16 which 

may be of any Suitable type to meet the power require 
ments of the particular cutting operation. It is highly 
desirable that the motor be controllable to vary the speed 
in infinitesimal increments over a considerable range to 
maintain a constant surface cutting speed. This can best 
be understood when one considers the fact that as the 
billet being cut becomes smaller the surface cutting speed 
becomes less unless corrected by increasing r.p.m. There 
fore, the speed of the spindle must be increased gradually 
as the billet becomes smaller. The output of this drive 
motor 16 is passed through a coupling 18 to a headstock 
and gear box 20 which may be of the type used in heavy 
duty lathes. The output of the headstock 20 is directly 
coupled by Suitable shafting 22 to the spindle 14. The 
spindle 14, as shown in more detail in FIGURE 3, in 
cludes an externally pressurized, hydrostatically-supported 
shaft 24 fitted within a housing 26 with an extremely close 
diametrical clearance between the shaft and the housing. 
It is extremely important to the success of the resulting 
peeling operation that the spindle be supported in a very 
stable and accurate manner so as to decrease the possi 
bility of any irregular movement by the metal billet being 
supported by the spindle. Since hydrostatic bearings of 
this general type are well known, it is not deemd to be 
necessary to fully discuss the details of such a mechanism. 
The Spindle 14 terminates in a tapered arbor 28 which 
is adapted to accept a suitable chucking device 30. The 
chucking device 30 has a threaded collar 32 bolted to the 
arbor 28 over which a retainer 34 is threaded. A hollow, 
cylindrical metal billet 36 is positioned snugly on and 
around the chucking device 30 and clamped between the 
left hand shoulder of the chucking device and retainer 34, 
which is threaded to member 32, and rotates with the 
arbor 28. An important feature of this spindle 14 is a 
centrally located cooling passage 38 which extends the 
full length of the shaft 24 and the arbor 28. Within the 
housing 26, the cooling passage 38 serves the function of 
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cooling the shaft 24, thereby helping to maintain stable 
running clearance between the shaft 24 and the housing 
26. The cooling in this area is extremely important, as it 
has been found that small changes in temperature can 
cause the shaft 24 to expand a sufficient amount to be 
interfered with by the housing 26 and actually freeze up, 
thereby preventing rotation. 

Within the arbor 28 the cooling passage 38 connects 
with a plurality of radial cooling passages 40 which extend 
outward through the arbor 28 and the chucking device 30. 
The coolant which passes through these radial passages 40 
comes in contact with the billet 36 at its inner Surface 42 
and then passes through an axial passage 44 into an ex 
ternal coolant collection device 46 (shown in FIGURE 1). 
Thus, the coolant flow cools both the inner surface of the 
billet 36 and the arbor and chucking device so as to prevent 
heat from the billet from being conducted through the 
chucking device and arbor back into the shaft 24. Thus, 
this internal coolant system functions to cool the shaft 24, 
the arbor 28, the chucking device 30, and the interior of 
the billet 36. In addition, an external coolant spray is 
provided to cool the outer surface of the billet 36. This 
coolant spray also prevents the formation of oxides which 
discolor the metal strip. Thus, the billet is cooled on both 
its internal and external surfaces, thereby minimizing the 
possibility of heat conduction through the arbor back into 
the shaft 24, which might result in unstable rotation or 
eventually in freeze-up. 
The smoothness of the metal strip is greatly dependent 

upon the rigidity of the cutting tool assembly. Any unde 
sirable movement in the cutting tool assembly will result 
in chatter at the cutting surface and an unsmooth and 
wavy metal strip. Thus, the success of this invention de 
pends, to a great degree on the rigidity of the cutting tool 
assembly. An extremely rigid cutting tool assembly and 
the drive means therefor are shown generally in FIGURE 
4 and in more detail in FIGURES5 and 6. A body menn 
ber 50 is driven on ways 51 by a nut 52 and a cross feed 
screw 54. As shown in FIGURE 2, the cross feed screw 
is driven through a cross feed gear box 56 directly cou 
pled to the gear box 20 by a shaft 58. The body portion 
50 is then fed toward or away from the billet 36 by the feed 
mechanism just described. A tool holder 60 is fixed to the 
body member 50 by a plurality of screws 62. The number 
of screws 62 needed will depend upon the size of the tool 
holder and the amount of rigidity required to withstand 
the forces resulting from the cutting operation. A cutting 
tool 64 includes a cutting insert 66 which resides in a 
longitudinal slot 68 in the cutting tool 64. The cutting 
tool insert 66 may be any suitable high speed cutting 
tool material, such as tungsten carbide or titanium carbide. 
The cutting tool 64 is placed in a recess 70 in the upper 
portion of the tool holder 60 so that the cutting tool insert 
66 extends slightly beyond the outer surface of the tool 
holder 60 so that it is adapted for cutting contact with 
the rotating metal billet 36. The recess portion 70 in the 
tool holder 60 is formed at a proper angle so that the 
cutting tool 64 will be oriented with respect to the rotating 
billet 36 so as to achieve the proper angle for Successful 
cutting. A clamp member 72 is secured to the tool holder 
60 by screws 74 so that it rigidly secures the cutting tool 
64 within the recess 70 in the tool holder 60. The clamp 
72 has a locking tongue portion 76 which fits in a locking 
groove 78 in the tool holder 60 to result in the prevention 
of sliding movement of the clamp 72 with respect to the 
tool holder 60. The number of screws 74 used to secure 
the clamp 72 to the tool holder 60 will depend on the 
width of the tool holder 60 and the necessary strength 
requirements. A wedge 80 is inserted into the upper portion 
of the tool holder 60 directly behind the clamp 72 to 
further force the clamp 72 to maintain its clamping con 
tact with the tool holder 60. The wedge 80 is secured 
to the tool holder 60 by screws 82; the number of which 
also depends on the size of the tool holder 60 and the 
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4. 
purpose of diverting any forces on the clamp 72 so that 
they always tend to drive the clamp 72 into closer contact 
with the tool holder 60 thereby preventing it from sliding 
with respect to the tool holder 60 and from separating 
from the tool holder 60. In general, it should be noted 
that the front surface 84 of the tool holder 60 is contoured 
to closely approximate the outer contour of the rotating 
billet 36 to facilitate the positioning of the tool holder 60 
as close as possible to the rotating billet 36, while provid 
ing maximum support. It should be noted further that 
this contouring of the tool holder 60 enables the cutting 
tool 64 to have as much as possible of its body portion 
held within tool holder 60 and yet still have its cutting 
tool insert 66 extend slightly beyond the surface of the 
tool holder 60 to be in cutting engagement with the billet 
36. Hence, it can be seen that the particular combination 
of parts comprising the tool holder assembly have been 
chosen because of their cooperative effect which provides 
the strength and rigidity necessary to result in an even 
cutting operation and to thereby withstand the forces 
created at the point of contact between the cutting tool and 
the rotating billet. 
The metal strip peeled from the billet comes off in a 

curled pattern. Hence, in order to be able to feed this 
metal strip to a windup device and to place it in tension, 
the strip must be straightened. Thus, a metal strip straight 
ener assembly 86 (FIGURE 4) is pivotally mounted to 
a bearing shaft 88 on the tool holder 60 and moves with 
the tool holder 60. It includes a brush mechanism 90 
rotating about an axis which is parallel to the axis of the 
billet, which contacts the free end of the metal strip, which 
is initially peeled from the billet 36, and straightens the 
strip so that it is more easily fed toward the windup 
assembly. The rotating brush 90 is mounted on a movable 
bracket 92, which in turn is pivoted about the bearing 
shaft 88. A suitable actuation means 94 is provided to be 
connected to the bracket 92 to provide a force which pivots 
the bracket 92 on the bearing shaft 88. The wire brush 90 
is rotated by a flexible shaft 96. Thus, the brush 90 under 
goes three different types of movement, namely: a trans 
verse movement with the tool holder assembly, a pivotal 
motion about the shaft 88, and a rotating movement about 
its own axis. Also mounted on the bracket 92 is a guide 
roller 98 which contacts the metal strip after it has been 
straightened by the wire brush 90 thereby guiding the strip 
on a predetermined path toward the windup assembly 12. 
Bracket 92 is pivotable such that when the initial portion 
of the metal strip is cut from the billet the rotating wire 
brush 90 is in contact with the metal strip and performs 
an anti-curl or straightening function. Once the metal strip 
is being pulled by the windup assembly, the bracket 92 is 
pivoted so that the wire brush 9G is no longer in contact 
with the metal strip and as a result of this pivoting the 
guide roller 98 is in contact with the metal strip. The re 
maining details of the operation of the tool holder and the 
straightening mechanism will be discussed in connection 
with the overal operation of the machine. 

Referring to FIGURE 2, the windup device 12 includes 
a drive motor 100, a speed reducer assembly 02, and a 
windup mandrel 104. This windup device 12 also functions 
to control the tension applied to the metal strip by apply 
ing more or less pull upon actuation by a speed sensor (not 
shown). The windup device 12 also includes a wrapper 
assembly 106, as best seen in FIGURE 1, which has a 
conventional belt wrapper 108, a roller 10, and a plate 
112 which guide the metal strip onto the windup mandrel 
104. This wrapper assembly 106 is shown in its operating 
position in solid lines and in its non-operating retracted 
position in dashed lines 14 in FIGURE 1. It should be 
noted then that once the metal strip has been successfully 
fed onto the windup mandrei 04, the wrapper assembly 
106 moves to the position shown in dashed lines 114 in 
FIGURE 1. An actuation piston 116 retracts into cylinder 

strength requirements. The wedge 80 in effect serves the 75 118 to pivot plate 112 away from the metal strip 120 when 
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the belt wrapper 108 moves away from the mandrel 104. 
An air blast is shot from a nozzle 122 in the end of plate 
112 for the purpose of producing a further guiding force 
on the metal strip so that it is urged to wind around the 
windup mandrel 104. This air blast from nozzle 122 keeps 
the metal strip flat against the drum Surface where it 
emerges from the restraint of the belt. This insures that 
the end of strip will be caught snugly under the wrap. The 
natural tendency of the strip is to curl away from the 
drum and, if caught at all in the Wrap, to create a buckle. 
The remainder of this description will be directed to 

ward the operational cycle for this method of producing 
a metal strip by a metal peeling machine. Initially, the 
annular metal billet 36 is placed on the adjustable chuck 
ing device 30 and is securely clamped thereto. The wrap 
per assembly 106 is then moved into the position shown 
in solid lines in FIGURE 1. The straightening apparatus 
92 is pivoted so that the rotating brush 90 will be in con 
tact with the metal strip as it is initially peeled from the 
billet 36. The nut 52 is advanced in rapid traverse to a 
preset position at which the cutting tool is approximately 
.02 inch away from the billet surface, whereupon the rapid 
traverse movement of the tool ceases, the screw fed drive 
between cross slide 52 and cross feed screw 54 is en 
gaged, and the spindle drive motor 16 is started. The cut 
ting tool is then fed slowly into the billet and the first 
metal strip 120 is peeled therefrom. The initial metal strip 
120 is quite tightly curled and wavy as it is peeled from 
the metal billet. Since the billet is rotating in a clock 
wise direction, the wire brush 90 rotates in a counter 
clookwise direction to corect this curled condition of the 
initial metal strip as it is peeled from the billet. Thus, 
the rotating wire brush 90 corrects this curled effect in 
the metal strip 120 and guides it along a sheet metal guide 
tray 124, which extends from the rear portion of the 
straightening apparatus 86 to the forward portion of the 
wrapper assembly 106. The guide tray 124 directs the 
sheet metal strip 120 to the roller 10 and along the plate 
112 where the belt wrapper 108 in conjunction with the 
air blast 122 guides the metal strip around the windup 
mandrel 104. Up to this point there has not been any 
tension placed on the metal strip 120. Once the metal 
strip has been successfully fed onto the rotating windup 
mandrel 104, the mandrel begins to pull the metal strip 
thereby placing it in tension. At this point, the wrapper 
assembly 106 is retracted to the position shown in dashed 
lines 14 in FIGURE 1 and the plate li2 and nozzle 
122 pivot away from the metal strip 129. Also, the 
straightening apparatus 86 is pivoted such that it assumes 
the position shown in FIGURE 4. In this position the wire 
brush 90 is no longer in contact with the metal strip and 
the roller 98 is now in guiding contact with the metal 
strip 20. At this point the speed of rotation of the metal 
billet 36 and of the windup mandrel 104 is increased to a 
desired value for full operating speed. The correct rela 
tionship between the speeds of rotation of the two mem 
bers is then maintained and controlled at the proper 
level throughout the entire cutting process. At this point, 
the windup assembly 12 will be applying tension to the 
metal strip 120 to thereby permit the cutting tool to ac 
curately cut the metal billet ino a uniformly thin metal 
strip of a predetermined thickness. This application of 
tension to a metal peeling process also results in the at 
tainment of an extremely smooth Surface on the resulting 
metal strip due to the absence of chatter, which is associ 
ated with normal metal cutting operations. The tension ap 
plied to the metal strip is controlled by increasing or de 
creasing the torque on the mandrel 104. During the metal 
cutting operation, the material ahead of the cutting tool is 
plastically compressed causing a free chip to gather up to 
three or four times the thickness of the depth of cut. The 
ratio of the resultant chip thickness to the depth of cut is 
ermed the "gather ratio.” An ideal gather ratio would 
result in a chip thickness equal to the depth of cut. This 
would enable the attainment of a chip thickness as Small 
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6 
as the depth of cut or cutting tool infeed. The gather ratio 
is dependent upon the material being cut, the cutting 
speed, and the tension applied to the material being cut 
from the billet. Hence, the gather ratio can be controlled 
by applying tension to the metal strip being removed from 
the billet. The tension applied to the metal strip lowers 
the gather ratio and the resultant thickness of the strip by 
placing the metal under stress thereby decreasing the 
plastic compression tendencies ahead of the cutting edge. 
This application of tension does not affect the volume re 
moved from the billet per unit time, since this is set by 
the rate of tool infeed in combination with the surface 
feed of the work. Therefore, the greater the tension that 
is applied to the strip, the thinner the strip becomes and 
the faster it travels. Conversely, lowering the tension de 
creases the stress in the strip and allows it to thicken and 
travel slower. This is accomplished by sensing either the 
strip speed or the strip thickness and then using the de 
sired gather ratio and feeding this signal to the control 
for the windup motor 100 which then controls the speed 
of the mandrel 104. The speed of the spindle is controlled 
by a sensor which is fed a signal which varies according 
to the position of the cutting tool. Hence, as the cutting 
tool advances, the speed of the spindle is increased and, 
conversely, the speed of the mandrel must be decreased. 
Hence, use of the above-described tension-producing as 
sembly permits the production of extremely thin and 
smooth metal sheets. This application of tension to the 
metal strip results in a thinner and smoother product with 
out the need of involved rolling operations. 

It should also be noted that the tension which is needed 
to achieve a given gather ratio can vary according to a 
number of factors, Such as the temperature of the material 
along the cutting line, the tool angle, sharpness of the cut 
ting tool, material hardness and toughness, work harden 
ing rate, and cutting speed. 
The effectiveness of the subject invention will be dis 

cussed with respect to its application to three metals, cop 
per, brass and stainless steel. 

Use of the aforegoing apparatus and process can re 
duce a billet of electrolytic tough pitch copper to a strip 
having a thickness between .003 inch and .015 inch by 
applying a tension between 7,000 and 10,000 pounds per 
Square inch (based on the cross-sectional area of the 
strip) to the strip. Rotating the billet at a surface speed 
of approximately 1,300 feet per minute results in gather 
ratio between 2.2 and 2.3 and a strip speed of 563 to 588 
feet per minute. With oxygen-free copper a strip thickness 
between .002 and .015 can be produced by applying a ten 
sion between 10,000 and 15,000 p.s.i. to the strip. A billet 
Surface cutting speed of 1,300 feet per minute here results 
in a gather ratio between 2.1 and 2.2 and a strip speed 
of 588 to 616 feet per minute. For both types of copper 
a rake angle for the tool (the angle between the upper 
face of the cutting edge and the radial direction) of 
30 to 40 and a relief angle (the angle between the lower 
face of the cutting edge and the tangential direction) of 
6 to 8 have been used with particular success. 
A Strip of brass between .003 inch and .010 inch thick 

can be cut efficiently from a billet using a tension between 
15,000 and 25,000 p.s.i.applied to the strip. A billet sur 
face Speed of approximately 625 feet per minute results in 
a gather ratio between 1.7 and 1.9 and a strip speed of 
330 to 350 feet per minute. For brass, a cutting tool rake 
angle of 35 and a relief angle of 7 also have been used 
successfully. 
A Strip of type 321 stainless steel with a thickness be 

tween .0015 inch and .005 inch can be cut by applying a 
tension to the strip between 20,000 and 50,000 p.s. i. A 
billet Surface speed of approximately 200 feet per minute 
here results in a gather ratio of between 1.5 and 1.8 and 
a strip speed between 110 and 130 feet per minute. For 
stainless steel, a cutting tool rake angle of 25 and a relief 
angle of 7 has been used with particular success. It 
should be noted here that due to rigidity requirements a 
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different tool holder would be needed for cutting stainless 
steel than would be needed for cutting copper or brass. 
A larger horizontal force occurs when cutting stainless 
steel thereby necessitating the use of a more massive tool 
holder than the one shown in the drawings for copper and 
brass. 

It should be noted that under similar speed conditions, 
the gather ratio without tension being applied is in the 
range of 3.0 to 4.5 for the same materials discussed above. 
Hence, the gather ratio with tension is approximately 
one-third to two-thirds of the gather ratio without ten 
SO. 

It has been found convenient to use a billet with an out 
side diameter of 18 inches, an inside diameter of 8 inches, 
and a width of 6 inches. A copper billet, for example, of 
this size weighs approximately 400 pounds and the cutting 
time has been found to be approximately 32 minutes 
with a billet surface speed of approximately 1,300 feet 
per minute. Hence, it can be seen that with appropriate 
automatic equipment to load and unload the billet and the 
resulting sheet metal coil, about 10 billets or approxi 
mately 4,000 pounds of copper could be peeled into a thin 
strip each hour. 

Thus, the subject invention provides a method for man 
ufacturing thin metal sheets from a metal billet by peel 
ing the metal under tension from the billet and coiling it 
after it has been removed from the billet. This method 
also results in an extremely smooth metal strip without 
the need of expensive rolling operations. Hence, the sub 
ject method results in the production of an extremely de 
sirable metal strip at a substantially reduced cost from 
other known method of producing such a metal strip. 
Although the invention has been disclosed with re 

spect to one particular embodiment, it should be clear 
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that many changes and modifications can be made thereto 35 
without departing from the scope of the invention. 
We claim: 
1. Apparatus for manufacturing a thin metal strip 

from a solid cylindrical metal billet having a central bore 
therethrough including a rotating spindle on which the 
billet is concentrically mounted, said spindle including a 
tapered end portion and an enlarged shaft portion, a 
motor which rotates said spindle, bearing means support 
ing said spindle for rotation and preventing radial move 
ment of the spindle, said bearing means located between 
said motor and said spindle around said shaft portion and 
adjacent said tapered end portion of said spindle, a cylin 
drical chuck member adapted to be inserted within said 
central bore of said billet, said chuck member having a 
tapered central bore adapted to engage the tapered end 
arbor of said spindle for concentrically positioning said 
billet on said spindle, a cutting tool supported adjacent the 
circumferential surface of said cylindrical billet which 
peels the thin metal strip from the rotating metal billet, 
and a strip straightener comprising a wire brush mounted 
for contact with said peeled strip and rotatable in the op 
posite direction to the rotation of said metal billet to 
straighten the strip being peeled from said billet. 

2. Apparatus for manufacturing a thin metal strip 
from a solid cylindrical metal billet including a rotating 
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spindle on which the cylindrical billet is concentrically 
mounted, a cutting tool which peels the metal strip from 
the rotating metal billet, a strip straightener comprising 
an annular wire brush mounted for contact with the top 
surface of said metal strip opposite said cutting tool and 
rotatable in the opposite direction to the rotation of said 
metal billet to straighten the strip being peeled from said 
billet, and a windup mechanism which coils said straight 
ened metal strip. 

3. The apparatus set forth in claim 2 in which the wire 
brush is rotatable at a rate sufficient to provide it with a 
peripheral speed greater than the linear speed of the 
peeled metal strip with which it is in contact and is re 
tractable from its position in contact with said strip after 
said windup mechanism begins to place said strip under 
controlled tension. 

4. Apparatus for manufacturing a metal Strip from a 
metal billet, said apparatus including: a rotated spindle 
means for mounting a metal billet; cutting tool means 
adapted to contact a mounted metal billet on the spindle 
means for peeling a metal strip from the metal billet; 
means for passing coolant through said spindle means to 
cool the interior of the mounted metal billet; spray means 
for directing coolant upon the exterior of said billet to 
maintain a predetermined temperature differential be 
tween the billet interior and its exterior; and means for 
pulling the metal strip under controlled tension to help 
regulate its thickness as it is peeled from the mounted 
metal billet. 
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