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[57] ABSTRACT 

An apparatus for trimming uneven edges from drawn 
and ironed metal bodies, such as cans, and breaking, 
knurling and discarding the scrap ring. The apparatus 
has/oppositely rotating parallel shafts, one having an 
axially rigid supporting member, cutter and knurling 
roller at a free end on which a can is supported and 
the other having an axially rigid rotating wheel with a 
blade and knurling member peripherally mounted on 
adjacent sectors thereof. The blade cooperates with 
the edge of the cutter which is remote from the free 
end to trim the edge and the knurling member cooper 
ates with the knurling roller. The members mounted 
on the ?rst shaft and the teeth of the knurling member 
are con?gured to provide superior, relatively trouble 
free operation. 

9 Claims, 8 Drawing Figures 
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TRIMMING APPARATUS FOR TUBULAR BODIES 

Matter enclosed in heavy brackets [ ] appears in the 
original patent but forms no part of this reissue specifi 
cation; matter printed in italics indicates the additions 
made by reissue. 

BACKGROUND OF THE INVENTION 

This invention relates generally to apparatus for trim 
ming the uneven edges from drawn and ironed tubular 
metal bodies, such as aluminum or steel cans, and dis 
posing of the scrap. 
Speci?cally, it relates to trimmers of the type gener 

ally described in US. Pat. No. 3,425,251 to J. H. May~ 
tag, entitled Can Trimmer and Scrap Disposing Mecha 
nism. Trimmers of this type, which are used primarily 
for trimming of cans, have evidenced many problems 
which have made their operation unsatisfactorily inef? 
cient and which have led to defects in cans. 
Trimmers of this type have two main parallel shafts. 

A spindle is formed at a free end of one of these shafts. 
Can bodies are mounted over the spindle, which has a 
cutter and a knurling roller associated therewith. A tool 
wheel, carrying a cutter sector and a spaced knurling 
sector, is mounted on the second of the main shafts. 
The cutter sector and the knurling sector cooperate 
with the cutter and knurling roller, respectively, to 
sever an endless ring (which includes the uneven edge) 
of scrap from a can and cut, corrugate and discard the 
scrap ring from the area of operation. 
As previously indicated, there are many problems 

with such apparatus. In particular, previously known 
devices of this type have caused many defects in 
trimmed container bodies. Most of these defects are 
imperfections in the trimmed edge, many of which can 
lead to more obviously critical defects at the time of 
seaming a container end to the container body. Such 
seaming puts much stress on the container edge and 
tiny defects can result in an unusable container. 
A greater number of these defects result from the 

type of mandrel used to support a can body during 
trimming and knurling, and the con?guration and ori 
entation of the cutter and knurling roller used. The 
prior known devices exhibited a great deal of axial 
instability which often led to somewhat random dimen 
sions and accompanying defects. A related problem 
was the lack of positive drive rotation of the container 
bodies on the spindle because of an inconsistent mate 
rial pinch between the mandrel and the loading cylin 
der used for holding the container body on the mandrel 
during trimming. 
A further related problem was the difficulty of spin~ 

dle adjustment to accomodate tubular bodies of vary 
ing sizes. Another problem related to the existence of 
“stumbling points” on the spindle which had a ten 
dency to introduce serious container defects. 

Still another problem in prior known trimmers of this 
general type is caused by the knurling apparatus used 
to sever the trimmed endless ring of scrap. Such 
knurled scrap had a tendency to be uncontrolled in the 
direction in which it was discarded. In a high speed 
operation, this condition could sometimes result in 
scrap contacting the edge of a trimmed can which 
would cause an imperfection which later could result in 
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2 
a defect during seaming. It could also interfere with the 
operation in other apparent ways. 

SUMMARY OF THE INVENTION 

This invention overcomes the aforementioned prob 
lems and provides a greatly simpli?ed and reliable trim 
ming apparatus which is much more ef?cient than prior 
known devices. The trimming apparatus of this inven 
tion has a supporting member, cutter, and knurling 
roller mounted at the free end of a body-turning shaft 
in a manner overcoming many of the aforementioned 
problems. These elements are uniquely con?gured to 
provide trouble free, efficient, and reliable operation. 
Unlike the cutters of prior devices, in this invention the 
cutter edge remote from the free end of the body-turn— 
ing shaft cooperates with a blade mounted on a cooper 
ating rotating wheel. Unlike prior known devices, there 
is much more axial stability during trimming by virtue 
of the rigid alignment of parts as will be described. 

In the apparatus of this invention, a knurling member 
is peripherally mounted on the rotating tool-carrying 
wheel in a sector directly adjacent the sector of the 
aforementioned blade. Immediately after trimming, the 
endless ring of scrap is broken, knurled, and discarded. 
without the necessity of any delay. The knurling mem 
ber has uniquely con?gured teeth which hold the end 
less ring and break it across its entire width at one time, 
prior to corrugating and discarding it. The knurling 
member teeth adjacent to the blade extend radially 
further than the remaining teeth to mesh more deeply 
to hold and break the ring across its entire width. Many 
other details of this invention will be described in detail 
hereinafter. 

OBJECTS OF THE INVENTION 

One object of this invention is to provide an efficient 
and relatively trouble free timmer apparatus for trim 
ming the uneven edges from drawn and ironed metal 
bodies. ' 

Another object of this invention is to provide a trim 
mer of the class described which overcomes the afore 
mentioned problems. . 
Another object of this invention is to provide a trim 

mer apparaus which drastically reduces defects in 
trimmed bodies. ‘ _ 

Yet another object of this invention is to provide a 
trimmer apparatus of the class described which elimi 
nates complicated adjustment procedures and which [5 
efficient in operation. _ 

Still another object of this invention is to provide a 
trimmer apparatus of the class described which-has a 
unique con?guration of parts to accurately discard 
from the operational area the scrap trimmed from the 
metal bodies. _ _ 

Another object of this invention is to provide a trim 
mer apparatus of the class described which IS simplified 
in structure and in operation. 

BRIEF DESCRIPTION OF THE DRAWINGS 

These and other important objects will become ap 
parent from the following description and from the 
drawings showing preferred embodiments wherein: 
FIG. I is a front elevation of the main portions of the 

trimmer apparatus of this invention. _ 
FIG. 2 is a side sectional view taken along line 2—2 

as shown in FIG. 1. 
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FIG. 3 is a sectional view of the workrest tooling on 
‘hich a tubular metal body is mounted during trim 
iing, taken along its axis. 
FIG. 4 is a partially schematic view of the trimmer 
pparatus of this invention illustrating the indexing 
ycle. 
FIGS. 5 through 7 are views as in FIG. 4 but illustrat 
ig the loading, trimming and unloading cycles, respec 
ve y. 
FIG. 8 is a fragmentary view of the knurling member 

f this invention showing the unique con?guration of 
:eth used for breaking an endless ring of metal 
'immed from a drawn and ironed tubular metal body. 
Throughout the several drawings, like elements and 
arts are designated by like numerals. 

DETAILED DESCRIPTION OF PREFERRED 
EMBODIMENTS 

FIG. I illustrates the main portion of the trimming 
pparatus 10 of this invention which is used for trim 
iing the rough, uneven edge 12 from a drawn and 
'oned tubular metal body 14, such as an aluminum or 
teel container body of the type used in forming a two» 
'iece container. Trimming apparatus 10 includes two 
ubstantially parallel shafts, designated body-turning 
haft l6 and tool shaft 18. Drive means 20, such as an 
lectric motor, turns tool shaft 18. Body-turning shaft 
6 is driven through synchronizing gears 22 and. 24 by 
001 shaft 18 to turn in a direction counter to that of 
001 shaft 18. Tool shaft 18 and body-turning shaft 16 
LI'E spaced apart by a constant distance. 
Body-turning shaft 16, as shown in FIGS. 1 and 4 

hrough 7, turns and is supported within bearing means 
16. Body-turning shaft 16 has a free end 28. A gener 
tlly cylindrical, rigid body»supporting member 30 is 
:oncentrically attached to shaft 16 at free end 28. Sup 
iorting member 30 turns with shaft 16. 
Af?xed to shaft 16 adjacent inner end 32 thereof is a 

.pacer member 34. Spacer 34 extends to a lesser radial 
limension than body-supporting member 30, to avoid 
nterference with the uneven edge of a tubular metal 
)ody being loaded onto supporting member 30. 
An annular cutter member 36 is ?xedly and concen 

rically mounted on body-turning shaft 16 inwardly 
from free end 28) of supporting member 30 and 
:pacer 34. Cutter member 36 has a circumferential 
‘.urface 38. Edge 40 thereof, which is closest to free end 
28, has a radial dimension which is less than the radial 
limension, or the greatest radial dimension, of support 
ng member 30. This dimensioning will permit insertion 
that is, loading) of tubular metal bodies onto support 
ng member 30 and over cutter member 36 without 
nterference between the uneven body edge 12 and 
:utter member 36. In the preferred embodiment 
;hown, edge 40 is also of lesser radial dimension than 
ipacer member 34. As will be described further herein, 
:ircumferentlal surface 38 has a cutter edge 42 which is 
axially remote from free end 28 and which cooperates 
to sever an endless ring from metal body 14. 
Axially inwardly of cutter member 42 is a knurling 

roller 44, shown best in FIGS. 1 through 3. Knurling 
roller 44 is attached concentrically to body-turning 
shaft 16 and has circumferentially spaced teeth 46 each 
extending radially to a position radially inward of cir 
:umferential surface 38 of cutter member 36. Again, 
the dimensioning is critical to prevent interference 
during loading of tubular bodies 14, the uneven edges 
12 of which will extend to a position over knurling 
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roller 44. Mounted inwardly of knurling roller 44 is a 
shield member 47 which will prevent scrap metal 
(trimmed from bodies 14) from interfering with other 
portions of the apparatus, as will become apparent 
herein. 
Supporting member 30, spacer member 34, cutter 

member 36 and knurling roller 44 have a constant, 
rigid overall axial dimension throughout all portions of 
the operating cycles of the trimmer apparatus of this 
invention. 
A loading ram 48, which may be operated and timed 

as will be further brie?y described hereinafter, func 
tions to load a tubular metal body 14 (such as a can), 
which was supplied and positioned in axial alignment 
with supporting member 30 by a starwheel 50, onto 
supporting member 30. Loading ram 48 also serves to 
hold body 14, by its closed end 52, in steady fully 
loaded position on supporting member 30 with uneven 
edge 12 extending over knurling roller 44. Ram 48 has 
shaft 49 and a head 51 which is free-wheeling on shaft 
49 on bearing 53 (see FIG. 4). This arrangement allows 
head 51 to spin with tubular bodies 14 during trimming. 
Ram 48 will later be retracted as will later briefly be 
described. 
Mounted on tool shaft 18 is rotating wheel 54. Wheel 

54 is driven at a predetermined speed and, by virtue of 
gears 22 and 24, has an edge linear velocity generally 
corresponding with the edge linear velocity of cutter 
member 36 and knurling roller 44. 
As shown best in FIGS. 1 and 2, wheel 54 has a blade 

56 circumferentially mounted thereon over a sector 
thereof. Blade 56 has a peripheral edge 58 which is 
aligned to cooperate with cutter edge 42 of cutter 
member 36. An endless ring 60 (shown in FIGS. 6 and 
7), including uneven edge 12, is cut from tubular body 
14 by the counter rotational cooperation of peripheral 
edge 58 of blade 56 with cutter edge 42 of cutter mem 
ber 36. 
Cireumferentially mounted to rotating wheel 54 on a 

sector adjacent (with no spacing) and abutting the 
sector of blade 56 is a knurling member 62. Knurling 
member 62 has a peripheral portion 64 with radially 
extending, circumferentially spaced teeth 66 spaced 
apart and aligned to mesh with teeth 46 of knurling 
roller 44. The cooperation of teeth 66 of knurling 
member 62 and teeth 46 of knurling roller 44 breaks, 
knurls and discards the endless ring trimmed from tub 
ular body 14. As soon as the cutting operaiton is com 
pleted, the breaking and knurling operation begins. 
The blade sector and the knurling sector are adjacent 
and no time is wasted between operations. This lends to 
efficient operation of the trimmer. 

In the preferred embodiment shown. each of the 
teeth of both knurling member 62 and knurling roller 
44 have substantially constant cross-sectional configu 
rations (at any axial location). That is, [ the intersec 
tions of ] all planes extending through knurling roller 
42 and knurling member 62 and perpendicular to the 
axes of knurling roller 42 and knurling members 62, at 
axially spaced locations normal to shafts I6 and I8, 
[ with each tooth] are substantially congruent, as 
shown in FIGS. 2 and 8. Furthermore, the several teeth 
46 of knurling roller 44 are of congruent shape and 
size. The same is true for the teeth 66 of knurling mem 
ber 62 except for the initial teeth 68 which extend 
radially further than the remaining teeth of knurling 
member 62. As seen in FIGS. 2 and 8, initial teeth 68 
are tapered to points 70 which mesh more deeply with 
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knurling roller 44 and, in so meshing, grip the endless 
ring of scrap and while gripping it break it across its 
entire width to initiate the knurling and discarding 
thereof. 

ln the preferred embodiment, two such extended 
teeth are used for the purpose of facilitating breaking 
of the endless ring trimmings, and such has been found 
to be very successful in even, straight ring breakage. 
However, more than two such extended teeth may be 
used. Ring breakage using initial extended teeth elimi 
nates substantial erratic ring breakage and dispersal. 
Referring again to the overall axial rigidity of the 

parts mounted on body-turning shaft 16, it can be seen 
that the axial length of a trimmed body will be substan 
tially equal to the distance between free end 28 and 
cutter edge 42. Spacer member 34, if used, may be 
chosen to have an axial width which together with the 
other parts on shaft 16 will provide the desired trimmed 
height. 
Brie?y, FIGS. 4 through 7 illustrate schematically the 

operation of the trimmer apparatus of this invention 
and illustrate certain preferred apparatus for use with 
the main portions already described. The trimmer pref 
erably functions by a combination of electrical drive 
power as described, mechanical and pneumatic posi 
tioning and electronic control. An electric motor, as 
drive means 20, provides the machine power to tool 
shaft 18, and to body-turning shaft 16 through gearing 
as previously described. Starwheel 50 is intermittently 
rotated through well known linkage means (not shown) 
from shaft 18, such as a geneva device, to advance 
tubular bodies for loading, and to remove trimmed 
unloaded bodies. 
Also ?xed to tool shaft 18 is a program drum 72 

having two ?ags, 74 and 76, each aligned in a separate 
plane with a corresponding proximity sensor. Flag 74 
corresponds with proximity sensor 78 and flag 76 cor 
responds with proximity sensor 80. As the flags pass 
over their corresponding sensors they initiate timed 
control signals through well-known electronic controls 
(numeral 81), for actuating solenoid-controlled air 
valves of the system, such as load value 83 which con 
trols the operation of load cylinder 84. Achieving 
proper timing through such apparatus would be obvi 
ous to one skilled in the art and familiar with this inven 
tion. 

Preferably, a pneumatic system operates loading ram 
48. In one period of the operation, air from pressure 
source 82 enters cylinder 84 through ori?ce 86 to ex 
tend loading ram 48 for loading and holding as previ 
ously described. Thereafter, air from pressure source 
82 (and suitable air pressure control and treatment 
apparatus 88) enters cylinder 84 through ori?ce 90 to 
retract loading ram 48 for removal of a trimmed tubu 
lar body and indexing of starwheel 50. , 
During such retraction of loading ram 48, air ex 

hausted back through orifice 86 is directed by opera 
tion of appropriate valving through rotary union 92 and 
through passage 96 defined in body-turning shaft 16 to 
strip a trimmed tubular body from body-supporting 
member 30. 
The sequence of operation of this preferred embodi 

ment may brie?y be described as follows. At start-up of 
the trimmer, tool shaft 18 and program drum 18 are 
rotated a sufficient distance to provide an impulse from 
flag 74 to proximity sensor 78 to reset the device for 
proper sequencing. Upon continued turning of tool‘ 
shaft 18, as shown in FIG. 4, starwheel 50 will index to 
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bring an untrimmed tubular body into axial alignment 
with body-turning shaft 16 and loading ram 48. Load 
valve 83 is de-energized allowing air through ori?ce 90 
to hold piston 94 in the retracted position. This portion 
of the operation may be described as the index cycle. 

Shortly after completion of the index cycle, ?ag 76 
will pass over sensor 80 and, through logic circuitry, 
energize load valve 83. Air is admitted into cylinder 84 
through ori?ce 86 to force the loading as described. 
This is shown in FIG. 5 and may be described as the 
load cycle. Air trapped inside the can being loaded 
onto supporting member 30 is exhausted through pas 
sage 96 in body-turning shaft 16, rotary union 92 and 
quick release valve 98 to the atmosphere. 
After the can is ?rmly in position on supporting 

member 30, blade 56 sweeps by the rotating tubular 
body 14 and, cooperating with cutter edge 42, trims 
endless ring 60 from body 14. See FIG. 6. Immediately 
after the trim action is completed, knurling member 62 
engages knurling roller 44 to trap, break and begin to 
knurl, or corrugate, the scrap from the trimmed can. 
This cycle may be described as the trim cycle. 
As knurling member 62 begins to form the second or 

third corrugation in the scrap, flag 74 will pass over 
sensor 78, which is now used for unloading, to de-ener 
gize load valve 83 and connect the right side (as shown 
in FIG. 7) of cylinder 84 with passage 96 through valve 
98 and rotary union 92. Air pressure entering cylinder 
84 through ori?ce 90 acts on piston 94 to retract load 
ing ram 48. As the knurling of scrap continues, ex 
hausting air rushing through passage 96 strips trimmed 
tubular body 14 off supporting member 30 to hold it 
against retracting ram 48 until it is replaced in the 
starwheel. During stripping, the continued rotation of 
knurling member 62 and knurling roller 44 completes 
the corrugation and discharge of scrap. This cycle may 
be described as the unload cycle. During the succeed 
ing index cycle the trimmed can is moved away by 
starwheel 50 while the next untrimmed can is brought 
into alignment as previously described. 
While in the foregoing speci?cation this invention 

has been described in relation to certain preferred 
embodiments, and many details have been set forth for 
purpose of illustration, it will be apparent to those 
skilled in the art that the invention is susceptible to 
additional embodiments and that certain of the details 
described herein can be varied considerably without 
department from the basic principles of the invention. 
We claim: 
1. Apparatus for trimming uneven edges from drawn 

and ironed tubular metal bodies, comprising: 
two substantially parallel shafts including a body 
turning shaft and a tool shaft, said body-turning 
shaft having a free end; 

a body-supporting member concentrically attached 
to said body-turning shaft at said free end; 

an annular cutter member mounted concentrically 
on said body-turning shaft axially inwardly of said 
body-supporting member, said cutter member hav 
ing a circumferential surface with an edge closest 
to said free end of radial dimension less than said 
supporting member, said surface tapering 0ut— 
wardly from said edge to a cutter edge axially re 
mote from said free end; 

a knurling roller mounted on said body-turning shaft 
axially inwardly of and adjacent to said cutter 
member, said knurling roller having circumferen 
tially spaced teeth each extending radially to a 
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position radially inward of said cutter edge, said 
supporting member, cutter member and knurling 
roller having a constant, rigid overall axial dimen 
sion; 

means to fully load a tubular body on said supporting 
member with said uneven edge extending over said 
knurling roller and to hold said body in ?xed axial 
position during operations thereon; 

a rotating wheel mounted on said tool shaft; 
a blade circumferentially mounted on a ?rst sector of 

said wheel and having a peripheral edge aligned to 
cooperate with said cutter edge to trim from a 
tubular body and endless ring of metal having said 
uneven edge; and 

a knurling member circumferentially mounted on a 
second sector of said wheel, adjacent said ?rst 
sector, and having a peripheral portion with radi 
ally extending teeth aligned to mesh with said 
knurling roller to break and knurl said endless ring, 
said teeth of said knurling member and roller being 
con?gured such that [ the intersections of] all 
planes extending through said knurling roller and 
knurling member, perpendicular to the axes of said 
knurling roller and knurling member and normal to 
said shafts [ with each individual tooth I are sub 
stantially congruent, and teeth on said knurling 
member closest said blade extend radially further 
than the remaining teeth thereon to mesh more 
deeply with said roller whereby to entrap and break 
said ring across its entire width. 

2. The apparatus of claim 1 wherein said extended 
:eth are tapered to a smaller width toward their ends. 
3. The apparatus of claim 2 wherein there are two 
xtended teeth. 
4. The apparatus of claim 1 wherein there are two 
xtended teeth. 
5. Apparatus for trimming uneven edges from drawn 
nd ironed tubular metal bodies, comprising: two sub 
tantially parallel shafts including a body-turning shaft 
nd a tool shaft, said body-turning shaft having a free 
nd; a body-supporting member concentrically attached 
9 said body-turning shaft at said free end; an annular 
utter member mounted concentrically on said body 
urning shaft axially inwardly of said body-supporting 
1ember, said cutter member having a cicumferential 
urface with an edge closest to said free end of radial 
'imension less than said supporting member, said surface 
apering outwardly from said edge to a cutter edge axially 
emote from said free end; a knurling roller mounted on 
aid body-turning shaft axially inwardly of and adjacent 
9 said cutter member, said knurling roller having cir 
umferentially spaced teeth each extending radially to a 
osition radially inward of said cutter edge, said support 
’tg member, cutter member and knurling roller having a 
onstant, rigid overall axial dimension; means to fully 
)ad a tubular body on said supporting member with said 
'neven edge extending over said knurling roller and to 
old said body in fixed axial position during operations 
hereon; a rotating wheel mounted on said tool shaft; a 
lade circumferentially mounted on a first sector of said 
wheel and having a peripheral edge aligned to cooperate 
xith said cutter edge to trim from a tubular body an 
ndless ring of metal having said uneven edge; a knurling 
nember circumferentiall y mounted on a second sector of 
aid wheel, said second sector having one end directly 
djacent said first sector and having a peripheral portion 
with radially extending teeth aligned to mesh with said 
vhurling roller to break and knurl said endless ring; and 
‘t least one ofsaid teeth of said knurling member extend 
ug radially further than the remaining teeth of said 
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knurling member to mesh more deeply with said roller to 
break said ring across its entire width. 

6. The apparatus of claim 5, in which said at least one 
of said teeth has a terminal edge extending parallel to the 
axis of its supporting shaft. 

7. Apparatus for trimming uneven edges from drawn 
and ironed tubular metal bodies, comprising: two sub 
stantially parallel shafts including a body-turning shaft 
and a tool shaft, said body-turning shaft having a free 
end; a body-supporting member concentrically attached 
to said body-turning shaft at said free end; an annular 
cutter member mounted concentrically on said body 
turning shaft axially inwardly of said body-supporting 
member, said cutter member having a circumferential 
surface with an edge closest to said free end of radial 
dimension less than said supporting member, said surface 
tapering outwardly from said edge to a cutter edge axially 
remote from said free end; a knurling roller mounted on 
said body-turning shaft axially inwardly of and adjacent 
to said cutter member, said knurling roller having cir 
cumferentially spaced teeth each extending radially to a 
position radially inward of said cutter edge, said support 
ing member, cutter member and knurling roller having a 
constant, rigid overall axial dimension; means to fully 
load a tubular body on said supporting member with said 
uneven edge extending over said knurling roller and to 
hold said body in fixed axial position during operations 
thereon; a rotating wheel mounted on said tool shaft; a 
blade circumferentially mounted on a first sector of said 
wheel and having a peripheral edge aligned to cooperate 
with said cutter edge to trim from a tubular body an 
endless ring of metal having said uneven edge; and a 
knurling member circumferentially mounted on a second 
sector of said wheel, said knurling member having one 
end abutting an adjacent end of said blade and having a 
peripheral portion with radially extending teeth aligned 
to mesh with said knurling roller to break and knurl said 
endless ring, and teeth on said knurling member closest 
said blade extend radially further than the remaining 
teeth thereon to mesh more deeply with said roller 
whereby to entrap and break said ring across its entire 
width. 

8. Apparatus as defined in claim 7, in which said knurl 
ing roller has an adjacent edge radially aligned with said 
cutter edge so that said ring is placed on said knurling roll 
in position for knurling during the cutting operation. 

9. Apparatus for trimming uneven edges from drawn 
and ironed tubular metal bodies, comprising two substan 
tially parallel shafts including a body-turning shaft and a 
tool shaft, said body-turning shaft having a free end; a 
body-supporting member concentrically attached to said 
body-turning shaft at said free end; an annular cutter 
member mounted concentrically on said body-turning 
shaft axially inwardly of said body-supporting member, 
said cutter member having a circumferential surface with 
a cutter edge axially remote from said free end; and 
knurling roller mounted on said body-turning shaft axi 
ally inwardly of said cutter member with an edge radially 
aligned with said cutter edge, said knurling roller having 
radially extending teeth terminating inwardly of said 
cutter edge; a rotating wheel mounted on said tool shaft; 
a blade circumferentially mounted on a first sector of said 
wheel and having a peripheral edge aligned to cooperate 
with said cutter edge to trim from a tubular body an 
endless ring of metal having said uneven edge; and a 
knurling member circumferentially mounted on a second 
sector of said wheel, said knurling member having one 
end abutting an adjacent end of said blade and having a 
peripheral portion with radially extending teeth aligned 
to mesh with said teeth on said knurling roller to break 
and knurl said endless ring. 

* * * >k * 


