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[57] ABSTRACT 
A mandrel positioned can‘ body is retained stationary 
with a wall to be trimmed projecting axially through 
an outer stationary cutter ring while an internal, circu 
lar trimmer knife is moved outwardly to penetrate the 
can wll acting against the cutter ring and the knife axis 
.is then moved in a circular path ‘around the can wall 
and cutter ring to trim the can wall followed by,trim— 
mer knife inward retraction. The trimmer knife is also 
preferably rotatable about its own axis and interfaces 
during the trimming operation against the cutter ring 
by axial abutting respective radial surfaces. The trim 
mer knife inward and outward movement relative to 
the cutter ring is controlled by a cam ring having an 
inwardly facing cam surface and adjustment means is 
preferably associated with the cam ring for radial trir'n-v 
mer knife movement control and can wall penetration. 
The cutter ring and trimmer knife are each mounted 
so that they may be disassembled, surface ground for 
sharpening and reassembled with‘ the reassembly as 
suring exact cutting surface relaignment automati~ 
cally. - 

15 Claims, 27 Drawing Figures 
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CUTTING MECHANISMS FOR METALLIC CAN 
BODY TRIMMERS AND THE LIKE 

BACKGROUND OF THE INVENTION 
This invention relates to'cutting mechanisms for me 

tallic can body trimmers and the like, and more partic 
ularly, to such cutting mechanisms making use of a 
unique system of metal cutting or trimming compo 
nents positioned and actuated such that a vastly im 
proved metallic can body trimming operation is accom— 
plished. Furthermore, according to certain of the prin 
ciples of the present invention, the cutting mechanisms 
also preferably make use of a unique relationship be 
tween the metal cutting or trimming tool surfaces so as 
to provide a clean and accurate severance of the metal 
at the exact location desired. Still further, the cutting 
mechanisms of the present invention preferably incor 
porate a new and different form of mounting of the re 
spective metal cutting or trimming tools such that re 
moval and sharpening of these tools is quickly and eas 
ily accomplished with the remounting thereof being 
equally convenient and, at the same time, automati 
cally assures exact accurate tool repositioning despite 
the tools being slightly altered from the sharpening 
thereof, thereby eliminating the necessity for time con 
suming realignments. 

In the production of seamless metallic can bodies of 
the type having integral bottom walls and open top 
ends ultimately usuable for containing beverages, the 
can bodies are usually formed from aluminum, tinplate 
or black iron by drawing and wall ironing operations. 
The can bodies arrive at the can body trimmers in fin 
ished form with the exception of the ?nal wall trimming 
to be accomplished by the trimmers. In ?nal form, the 
can bodies must be of a determined axial length and the 
open ends thereof must be smoothly trimmed for ?nally 
receiving the second end walls secured thereon during 
the beverage ?lling operations. 

In the can body ?nal form, the walls thereof are in the 
order of 0.008 inch thickness and other than relatively 
exact ?nal size limitations for the can body, one of the 
prime requirements in the can body wall trimming op’ 
eration is that the trimming must be performed from 
internally thereof out so that any slight burr on the 
open end thereof after the trimming operation will be 
at the outer surface rather than the inner surface. This 
is a basic requirement of the industry for various rea 
sons, including the necessity of preventing accidental 
deposit of severed metal slivers into the internal por 
tion of the can body, particularly during the ?nal ?lling 
and second end wall application. Also, various difficul 
ties can be caused by an internal burr during the ?nal 
second end wall application and sealing. 
Thus, in all of the prior modern metallic can body 

trimmers, various mechanisms have been incorporated 
therein providing certain interactions between metal 
cutting tools thereof and the metallic can body walls 
being trimmed. Prior to the unique mechanisms and 
metal cutting tool inter-relations of the present inven 
tion, however, none of the metallic can body trimmers 
have been completely satisfactory. Three major factors 
are involved, namely, the metallic can body walls must 
be trimmed to relatively precise dimensions on a con 
tinued repeating basis over long production runs, the 
metal cutting or trimming operations must be such so 
as to produce cleanly trimmed can body open ends with 

2 
a minimal outer edge burr resulting in the elimination 
of the possibility of resulting metal slivers, and the 
metal cutting or trimming tools must be mounted for 

. convenient removal, resharpening and remounting in a 
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minimum amount of time for the maximum efficient 
use of trimmer production time. 
With at least certain forms of the prior metallic can 

body trimmers, the one-piece metallic can body is posi 
tioned axially over a mandrel and telescoping a cylin 
drical internal trimming knife positioned axially under 
lying the ultimate scrap ring portion of the can walls to 
be trimmed therefrom. The internal trimming knife has 
outer circumferential dimensions as close as possible to 
the internal dimensions of the can body walls while still 
allowing the can body walls to be vtelescoped thereover 
on a reasonable production cycling basis. During the 
actual trimming operation and the severing of the scrap 
ring from the can body, the can body and cylindrical 
internal trimming knife are simultaneously rotated and 
an outer trimming knife is moved inwardly against and 
at least partially penetrating the can walls and then ro 
tated about the can walls to sever the scrap ring from 
the can body while this scrap ring is supported by the 
inner or internal trimming knife. 

In other words, while the portion of the can body 
walls ultimately forming the scrap ring is internally sup 
ported by the internal trimming knife, the outer or ex 
ternal trimming knife is moved inwardly axially adja 
cent a side of the internal trimming knife axially facing 
the closed end of the can body being trimmed. The 
outer trimming knife moves inwardly to penetrate the 
can body walls with facing radial surfaces of the respec 
tive inner or internal and outer trimming knives coact 
ing to completely sever the scrap ring from the can 
body walls. More important, since the portion of the 
can body walls ultimately forming the scrap ring is in 
ternally supported, the can walls axially adjacent the 
can body trimmed edge to be produced are unsup‘ 
ported and forced inwardly by the outer trimming knife 
in order that the trimming operation may be accom 
plished and so that any remaining burr on such 
trimmed edge will be an outer, rather than an inner, 
projecting burr. 
With all of the components involved, namely, the can 

body, the inner or internal trimming knife and the outer 
or external trimming knife all necessarily rotatable, and 
even though the can body and internal trimming knife 
are simultaneously rotatable, considerable difficulties 
have been presented in providing such rotatable 
mounting. Keeping in mind that the can bodies must be 
trimmed to relatively precise dimensions and the result 
ing trimmed edge must be of a clean nature as herein 
before discussed, with this dual rotation, it is extremely 
dif?cult to maintain precise dimensions for the trim 
ming tools or knives over an extended period of pro 
duction time. Exact alignments between the cutting 
tools or knives, as well as with the can body mounting 
and retainment, must be maintained if these require 
ments are to be satis?ed. 
As a further matter, with these prior forms of trim 

mers, the portion of the particular can body being 
trimmed which remains and is to be used is deformed 
inwardly during the trimming operation while the can 
wall portion ultimately forming the scrap ring and ? 
nally disposed of is supported by the inner or internal 
trimming knife. This is necessary with these prior trim 
mers in order to produce the outer, rather than inner, 
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burr on the can wall cut edge so that in this prior trim 
ming component arrangement it is unavoidable. Even 
though unavoidable, however, it does present an objec 
tionable metal cutting arrangement resulting in the 
same dif?culties in attempting to obtain precisely 
trimmed dimensions for the can body in a cleanly 
trimmed can body wall open end. 
Obviously, since the inner and outer trimming knives 

of these prior trimmers are metal cutting tools, the cut 
ting surfaces thereof must be maintained in a sharp 
ened condition at all times. This requires frequent dis 
mounting and removal, sharpening, and remounting 
during which the production time of the particular 
trimmer is interrupted. With the complex rotational 
motions and other motions involved, it has been quite 
a time-consuming task to perform these tool sharpen 
ing operations resulting in a considerable loss of trim 
mer production time, keeping in mind that every time 
a cutting tool or tools are dismounted, they must be re 
mounted and very closely aligned with the other com 
ponents. 
The foregoing situation is even further aggravated by 

the fact that the outer or external trimming knife must 
be cam controlled for its movement inwardly, around 
the can body walls and then outwardly for every trim 
ming cycle. With the prior machines, this cammed 
movement has been accomplished by the use of usual 
camming systems which necessarily are connected to 
the outer trimming knife and are positioned externally 
of the inner trimming knife support and mounting. This 
not only aggravates the alignment problems, but adds 
greatly to the outer dimensions of the overall trimmer 
due to the prior camming systems being relatively mas 
sive and cumbersome. 

OBJECTS AND SUMMARY OF THE INVENTION 

It is, therefore, an object of this invention to provide 
cutting mechanisms for metallic can body trimmers and 
the like with which a vastly improved metallic can body 
wall trimming operation is accomplished resulting in a 
can body wall trim of maximum accuracy and of 
cleanly cut nature virtually eliminating any problems of 
improper metal cutting, and all on a high-speed, mass 
production related basis. According to certain of the 
principles of the present invention, the metallic can 
body and the walls thereof to be trimmed and a sur 
rounding cutter ring are both retained stationary during 
the trimming operation so that the only movable com 
ponent is the internal trimmer knife. This not only elim 
inates many of the problems of maintaining alignments 
between the various components for an accurate and 
clean can body wall trimming operation, but also re 
duces complexity of mounting mechanisms and re 
duces complexity of cutting tool servicing operations. 

It is a further object of this invention to provide cut 
ting mechanisms for metallic can body trimmers and 
the like wherein, according to certain of the principles 
thereof, a new and unique interaction between the cut 
ting or trimming tools is used resulting in a more pre 
cise and accurately trimmed can body wall edge, while 
still meeting the requirements of the industry of locat 
ing any trimming resulting burr externally rather than 
internally abut the ?nally trimmed can body walls. In 
the preferred form, an outer cutter ring, preferably re 
tained stationary, outwardly surrounds the can body 
walls and has a radially extending annular cutting sur 
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4 
face thereon extending outwardly from the can body 
walls and facing axially the scrap ring ultimately to be 
produced by the trimming operation. The inner or in 
ternal trimmer knife is mounted inwardly retractable to 
permit axial telescoping of the can body walls there 
over and through the outer cutter ring with the inner 
trimmer knife being movable outwardly to penetrate 
the can walls, then circumferentially around the can 
walls severing the scrap ring therefrom through interac 
tion with the outer cutter ring and then back inwardly 
to retracted position during removal of the trimmed 
can body. With this arrangement, the can body walls 
are supported outwardly by the outer cutter ring during 
the trimming operation being forced thereagainst by 
the outward movement of the inner trimmer knife and 
the ultimate scrap ring portion of the can walls is the 
only portion thereof severely deformed during the trim 
ming operation so as to produce a more precise and ac 
curate metal trim of the can body while still maintain 
ing any possible burr externally as required. 

It is also an object of this invention to provide cutting 
mechanisms for metallic can body trimmers and the 
like wherein either or both of the important cutting or 
trimming tools may be speci?cally and particularly 
mounted for removal, sharpening and remounting in a 
manner automatically assuring proper and accurate re 
alignment therebetween despite the slight changes in 
size thereof from the sharpening operation. With the 
interaction between the internal trimmer knife and 
outer surrounding cutter ring being preferably an axial 
reaction between respective radially extending cutting 
surfaces, the required sharpening operations of the 
tools may be merely one of surface grinding and the re 
alignments between the respective tool cutting surfaces 
is one of axial realignment, that is, each in its respective 
proper radial plane for the proper axial interaction 
therebetween during the trimming operation. The re 
spective trimming knife and cutter ring tools are, there 
fore, through unique mounting means, mounted so that 
the respective radially extending cutting surfaces 
thereof are always replaced in the exact same radial 
planes despite the obvious slight change in tool axial 
thicknesses, thereby automatically producing proper 
realignment in a fast and efficient manner. 

It is still another object of this invention to provide 
cutting mechanisms for metallic can body trimmers and 
the like wherein, according to certain other principles 
of the present invention, the internal trimmer knife in 
its relatively complex movements is cam controlled by 
an internal cam surface which may be supplied by a 
cam ring merely positioned axially spaced of the trim 
mer knife and its mounting mechanisms, thereby re 
ducing the overall size of the trimmer and eliminating 
the problems of the prior cam mechanisms, not only of 
size, but of the mechanical connections thereof to the 
trimmer knife. Furthermore, in the preferred form of 
this internal cam surface on the trimmer knife control 
ling can ring, the can ring may be mounted simulta 
neously rotatable with the frame directly mounting the 
trimmer knife but at a different rotatable speed. In this 
manner, the trimmer knife controlling cam ring may be 
reduced to a minimum in size while still providing com 
plete and accurate control for the trimmer knife in its 
relatively complex movements. 

It is still an additional object of this invention to pro 
vide cutting mechanisms for metallic can body trim 
mers and the like wherein, despite the required rela 
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tively complex movements of the trimmer knife, the 
trimmer knife may be mounted conveniently adjustable 
for its radially outward and inward movement such that 
can body wall penetration by the trimmer knife can be 
quickly and conveniently adjusted to that required for 
accomplishing the desired can wall cutting or trimming. 
In the preferred form, with the trimmer knife and cut 
ter ring interaction being supplied by their respective 
axially acting and radially extending cutting surfaces, 
the adjustment between these radially extending sur 
faces for increased or decreased can body wall penetra~ 
tion is merely one of adjusting radial overlap between 
the respective cutting surfaces. Thus, the adjustments 
between the respective radially extending cutting sur 
faces for can body wall penetration are relatively sim 
ple and of greatly reduced criticality as long as suf? 
cient can body wall penetration is maintained. 
Other objects and advantages of the invention will be 

apparent from the following speci?cation and the ac 
companying drawing which are for the purpose of illus 
tration only. 

BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. I is a side elevational view of a metallic can 
body trimmer incorporating a preferred embodiment of 
the principles of the present invention; 
FIG. 2 is a top plan view looking in the direction of 

the arrows 2--2 in FIG. ll; 
FIG. 3 is a fragmentary, vertical sectional view look 

ing in the direction of the arrows 3-3 in FIG. 2; 
FIG. 4 is an enlarged fragmentary, horizontal sec 

tional view looking in the direction of the arrows 4-4 
in FIG. I and showing a pusher mechanism incorpo 
rated in the trimmer of FIG. I, the pusher mechanism 
being in fully withdrawn or retracted position; 
FIG. 5 is an enlarged, fragmentary, vertical sectional 

view looking in the direction of the arrows 5-5 in FIG. 
4 and showing the pusher mechanism still in fully re 
tracted position; 
FIG. 6 is an enlarged, fragmentary, vertical sectional 

view looking in the direction of the arrows 6-6 in FIG. 
4 and showing the pusher mechanism still in the fully 
retracted position, but a can body positioned for 
contact thereby; 
FIG. 7 is a fragmentary, vertical sectional view taken 

from the right hand portion of FIG. 6, but showing the 
pusher mechanism in fully retracted position immedi 
ately after the ejection of a trimmed can body there 
from; 
FIG. 8 is an enlarged, fragmentary, vertical sectional 

view looking in the direction of the arrows 8—8 in FIG. 
2 and showing a can body positioned over the trimming 
mandrel by the pusher mechanism as during a trimming 
operation; 
FIG. 9 is an enlarged, vertical sectional view looking 

in the direction of the arrows 9-9 in FIG. 8; 
FIG. 10 is a fragmentary, horizontal sectional view 

looking in the direction of the arrows l0—-l0 in FIG. 

FIG. III is a vertical sectional view looking in the di 
rection of the arrows 11-11 in FIG. 10; 
FIG. 12 is a fragmentary, vertical sectional view look 

ing in the direction of the arrows l2--12 in FIG. 10; 
FIG. 13 is an enlarged, vertical sectional view looking 

in the direction of the arrows 13-13 in FIG. 8; 
FIG. 14 is a fragmentary, vertical sectional view look 

ing in the direction of the arrows l4-l4 in FIG. 13; 
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6 
FIG. 15 is a fragmentary, vertical sectional view look~ 

ing in the direction of the arrows l5—ll5 in FIG. 14; 
FIGS. 16, 17, I8, 23 and 27 are diagrammatic views 

showing the pusher mechanism in various progressive 
stages of movement from fully retracted position 
through the movement thereby of an untrimmed can 
body at the feed station to the trimming station and 
movement of the trimmed can body from the trimming 
station back to the feed station with the feed mecha 
nism ejecting the same therefrom; 
FIGS. 19, 20, 21 and 22 are diagrammatic views 

looking in the direction of the arrows ll9-ll9 in FIG. 
18 and showing the actual can body trimming opera 
tion; and 
FIGS. 24, 25 and 26 are schematic views similar to 

those of FIGS. 19 through 22, but showing the scrap 
disposal operation. 

DESCRIPTION OF THE BEST EMBODIMENT 
CONTEMPLATED 

Referring to the drawings an embodiment of an over 
all metallic can body trimmer assembly is shown in 
FIGS. 1, 2 and 3, and includes an overall usual main 
frame generally indicated at 30 supporting and hous 
ing, in some cases, various working component assem 
blies necessary for an operable overall trimmer assem 
bly. For purposes of convenience of description, the 
trimmer assembly will be described generally immedi 
ately below and the description will then be segregated 
into the individual working component assemblies for 
a speci?c description of each of these assemblies, ? 
nally followed by a general description of overall trim 
mer operation. The individual component assemblies 
or sub-assemblies to be speci?cally described are a feed 
and positioning mechanism assembly generally indi 
cated at 32, a trimming mechanism assembly generally 
indicated at 34 and a scrap disposal assembly generally 
indicated at 36. 

Returning to the overall trimmer assembly generally, 
electrical power is fed to the trimmer assembly through 
an electrical control panel 38 and into the main frame 
30 through an enclosing electrical conduit 4%. A com 
pressed air supply is similarly fed :into the main frame 
30 and presented for those components requiring the 
same in the usual manner and as will be hereinafter spe 
ci?cally described particularly relative to the feed and 
positioning mechanism assembly 32. The main frame 
30 also houses the principal electrical motor and con 
necting gearing systems necessary for the driving of the 
various component assemblies of the trimmer assem~ 
bly, the operable connections therebetween being in 
the usual manner and as will be more clearly under 
stood from the following specific descriptions. 
The various parts and components of the trimmer as 

sembly are formed of the usual materials and In the 
usual manner, all well known to those skilled in the art, 
except as speci?cally hereinafter pointed out. Further 
more, although a speci?c preferred embodiment of the 
various mechanisms is shown in the: drawings and here 
inafter described, it is not intended to limit the princi 
ples of the present invention to the speci?c embodi 
ment. Rather the principles of the present invention 
should be broadly construed within the limitations de 
fined by the following claims. 
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FEED AND POSITIONING MECHANISM 
ASSEMBLY 

Referring particularly to FIGS. 1 through 8 of the 
drawings, the feed and positioning mechanism assem 
bly 32 includes a generally vertical infeed guide 42 for 
feeding a continuous series of drawn and wall ironed 
untrimmed metallic can bodies 44 having closed ends 
46 and open ends 48 downwardly for one at a time re 
ception in pockets 50 of a rotatable star wheel 52. The 
untrimmed can bodies 44 are, at this stage and from the 
formation standpoint, substantially ?nished except for 
the ?nal wall trimming operation which trims the can 
bodies to desired length. Furthermore, the untrimmed 
can bodies 44 are preferably formed of appropriate 
metals such as aluminum, tinplate and black iron, and 
have wall thicknesses in the order of 0.008ths inches 
thick, being useable for containing beverages, for in 
stance, such as beer and soft drinks. 
The star wheel 52 is of usual timed indexing form ap 

propriately driven by means well known to those skilled 
in the art and timed for proper operation in relationship 
to the operation of the various other components as 
will be hereinafter described. As shown, the star wheel 
52 rotates about a horizontal axis and moves the un 
trimmed can bodies 44 in timed indexing movement, 
counterclockwise as shown in FIG. 3 in two indexing 
steps to a feed station generally indicated at 54 where 
each particular can body is sensed by a proximity sen 
sor 56 of usual form and in the usual manner to be sure 
that a can body is at the feed station for permitting op 

5 

20 

25 

eration of the other components of the assembly. As ' 
will be apparent from a later description, the particular 
untrimmed can body 44 at the feed station 54 is re 
moved therefrom for trimming and then is returned as 
a wall trimmed can body 58 with the progressive index 
ing movements of the star wheel 52 in two such index 
ing movements releasing the trimmed can bodies 58 
into the downwardly angled outfeed guide 60, where 
the trimmed can bodies move downwardly by gravity 
into an appropriate receptacle or other conveying 
equipment (not shown). 
At the feed station 54, the untrimmed can bodies 44 

are retained by the star wheel 52 with the cylindrical 
axis thereof horizontal, the closed ends 46 to the left 
and the open ends 48 to the right as shown. Preferably 
axially aligned with the feed station 54 is a pusher 
mechanism generally indicated at 62 and shown in de 
tail in FIGS. 4 through 6. The pusher mechanism 62 in 
retracted position is fully to the left of the feed station 
54 (FIGS. 2, 5 and 6) but is movable axially to an ex 
tended position through the feed station 54 and the ap 
propriate pocket 50 of the star wheel 52 and ultimately 
to a trimming station generally indicated at 64, the 
trimming station, as well as a trimming mandrel 66 at 
said station, being a part of the trimming mechanism 
assembly 34 to be hereinafter described. 
As shown in FIGS. 4 through 6, the pusher mecha 

nism 62 includes an axially extending, stationary vac 
uum tube 68 rigidly secured in communication with a 
vacuum supply tube 70 at its left hand end. A vacuum 
?ow sensor 72 is connected in communication with the 
interior of the vacuum supply tube 70 (FIG. 5) for sens 
ing the continued flow therein in the usual manner and 
is electrically connected to appropriate controls for in 
terrupting or shutting down operation of the trimmer in 
the event of sensing a continuous ?ow of vacuum as 
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8 
will be hereinafter more completely described. The 
vacuum tube 68 terminates at its right hand end spaced 
axially from the feed station 54 in an ejector stop 74, 
although the opening of the vacuum tube communi 
cates centrally therethrough opening to the right of the 
ejector stop (FIG. 6). 
A pusher tube 76 telescopes the vacuum tube 68, 

being axially reciprocal thereon through appropriate 
bearings. At the left hand end, the pusher tube 76 ter 
minates in a radially outwardly enlarged cylinder abut 
ment collar 78, and at the right hand end, the pusher 
tube terminates spaced axially beyond the right hand 
end of the vacuum tube 68 in a radially enlarged vac 
uum cup 80, open to the right. A vertically upwardly 
extending guide 82 is secured to the cylinder abutment 
collar 78 and is, in turn, upwardly received into a guide 
block 84 slideably guided axially in a guide slot 86 for 
aiding and guiding the axial reciprocal movements of 
the pusher tube 76. 
An ejector 88 is axially slideably mounted within the 

vacuum cup 80 and the right hand end of the pusher 
tube 76, and includes a vacuum opening 90 therein 
opening axially to the right within the opening of the 
vacuum cup 80 and opening radially spaced from the 
ejector left hand end into the pusher tube 76. Thus, 
when the ejector 88 is moved to the left, as shown in 
FIG. 6, fully within the vacuum cup 80, the vacuum 
opening 90 thereof is exposed to the vacuum tube 68 
and vacuum is supplied therethrough to the vacuum 
cup 80. When, however, the ejector 88 is moved fully 
forwardly or to the right projecting from the vacuum 
cup 80 as shown in FIG. 7, the vacuum opening 90 is 
closed off by the vacuum cup so that there is no vac 
uum ?ow therethrough and the vacuum tube 68 is 
closed off, all in a manner and for a purpose to be here 
inafter described. 

Directly forwardly or to the right of the cylinder 
abutment collar 78, the pusher tube 76 is telescoped by 
a ?uid cylinder 92, preferably a penumatic cylinder, 
which is spaced outwardly from the pusher tube and is 
appropriately sealed at opposite ends thereof on the 
pusher tube for axial slideable movement relative 
thereto. Such slideable sealing of the cylinder 92 at the 
forward or right hand end thereof, is constituted by a 
piston 94 secured to the pusher tube 76. At the rear 
ward or left hand end of the cylinder 92, the interior 
thereof is connected in communication with a ?uid 
supply line 96 for supplying ?uid, preferably gaseous 
?uid such as air, under pressure to the cylinder. Also 
communicating into the cylinder 92 preferably at the 
?uid or air supply line 96 is a pressure sensor 97 and 
a dump valve 99, the pressure sensor 97 being for sens 
ing ?uid or air pressure within the cylinder above a pre 
determined pressure and having electrical connection 
to the main controls of the trimmer for interrupting op 
eration of the same upon such higher predetermined 
pressure being sensed, and the dump valve 99 being for 
exhausting air pressure from the cylinder at least above 
said predetermined pressure, these again being for a 
purpose to be hereinafter described. 
As best seen in FIG. 4, the rearward end of the ?uid 

or pneumatic cylinder 92 is pivotally connected at op 
posite sides thereof to toggle driving arms 98 arranged 
such that from the position shown in FIG. 4, forward 
pivoting of the driving arms 98 urges the cylinder 92 
forwardly or to the right and opposite pivoting of the 
driving arms urges the cylinder rearwardly or to the 
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left. The pivotal stroke of the driving arms 98 is ar 
ranged so that with fluid, preferably air or some other 
gaseous ?uid, in the cylinder 92 under pressure, prefer 
ably in the order of 40 pounds per square inch, forward 
pivoting of the driving arms 98 will move the cylinder 
axially forwardly and through the piston 94 and con 
tained air pressure within the cylinder, will move the 
pusher tube 76 axially forwardly from its fully retracted 
position at the left of the star wheel 52 forwardly to the 
right through the star wheel and to the trimming station 
64, with opposite movement of the driving arms 98 re 
tracting the pusher tube or rod rearwardly to the left 
back to fully retracted position by abutting engagement 
of the cylinder with the cylinder abutment collar 78 on 
the pusher tube or rod. The reciprocal movement of 
the pusher tube 76 is, therefore totally through the fluid 
or air cushion or pressure within the cylinder 92 and if 
the pusher tube should meet an obstacle producing an 
obstructing force sufficient to exceed the pressure 
within the cylinder, the cylinder can collapse by com 
pressing the air therein, that is, the cylinder being posi 
tively driven can continue forward movement to the 
right while the pusher tube becomes stationary causing 
the piston thereof to compress the air within the cylin 
der. Furthermore, by sensing the pressure of the air 
within the cylinder 92 through the pressure sensor 97 
at the air supply line 96, when the pressure within the 
cylinder reaches a predetermined higher pressure indi 
cating the obstructing force of sufficient magnitude, 
the entire trimmer can be automatically shut down, 
while at the same time, the dump valve 99 will exhaust 
air pressure above the predetermined higher pressure 
at least for cylinder pressure to stay below the predeter 
mined higher pressure or lower. 
The pusher tube or rod 76 is, therefore, guarded 

through this collapsing axial pressure reacting cylinder 
arrangement of the cylinder 92 against severe damage 
in the event an intervening obstructing force of suf? 
cient magnitude is met during pusher rod forward 
movement at the feed station 54, between the feed sta 
tion and the trimming station 66 or at the trimming sta 
tion until the pusher rod is fully extended. Such an ob 
structing force of sufficient magnitude could be caused 
by improper positioning of an untrimmed can body 46 
at the feed station 541 or a damaged or deformed can 
body being so positioned, some obstruction accid’en 
tally entering the space between the feed and trimming 
stations 56 and 64, some obstruction on the trimming 
mandrel 66 of the trimming station 64 preventing an 
untrimmed can body 44 being smoothly telescoped 
over such trimming mandrel by the pusher rod 76, or 
an untrimmed can body Ml being improperly posi~ 
tioned carried by the pusher rod 76 so that it is not po 
sitioned to be smoothly telescoped over the trimming 
mandrel 66 at the trimming station 66. Any of these or 
other obstructions could cause a sufficient obstructing 
force to cause collapse of the cylinder 92 and this 
would automatically terminate operation of the trim 
mer preventing serious damage to the pusher tube or 
rod 76 or various other components at the trimming 
station 66 to be hereinafter described, as well as auto 
matically cause exhausting or dumping of excess higher 
air pressure preventing serious damage to the cylinder 

Also, it will be noted that the positioning relationship 
between the vacuum tube 68 and the pusher tube 76 is 
such that when the pusher tube is fully retracted or 
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fully to the left as shown in FIG. 7, the ejector 88 
contacts the ejector stop 76 on the vacuum tube 66 and 
is forced forwardly or to the right relative to the vac 
uum cup projecting therefrom as shown. When, how 
ever, the pusher tube 76 is in any extended position rel 
ative to the vacuum tube 66, that is, suf?cient that the 
vacuum cup 86 carries the ejector 66 away from 
contact with the ejector stop 76 ot' the vacuum tube 68, 
the ejector is free to move rearwardly or to the left rela 
tive to the vacuum cup and a slight resistance or rear 
ward movement will cause such rearward movement of 
the ejector. This will place the ejector 66 in its rear 
ward position relative to the vacuum cup 66 as shown 
in FIG. 6. 

In operation of this feed and positioning mechanism 
assembly 32 or this portion of the trimmer, starting 
with the pusher tube 76 in fully retracted position as 
shown in FIG. 6, the star wheel 52 indexes positioning 
an untrimmed can body 44 at the feed station 54 ready 
for movement to the trimming station 64 for the trim 
ming operation on the open end 48 thereof.‘ At this 
time, the vacuum cup 66 is spaced from the untrimmed 
can body 64 and the ejector 66 is abutting the ejector 
stop 73 on the end of the vacuum tube 66 closing the 
ejector vacuum opening 96 and projecting axially for 
wardly or to the right from the vacuum cup. This, of 
course, is the ejecting position‘ of the ejector 88 in 
which the ejector was automatically placed upon the 
pusher tube 76 returning to its fully retracted position 
at the termination of the immediately preceding cycle. 

At this stage, therefore, with the pusher tube 76 in 
fully retracted position ready for the start of a complete 
cycle, the vacuum supply to the vacuum cup 86 is shut 
off or closed by the ejector 66 through the automatic 
positioning thereof and this vacuum control is immedi 
ately adjacent the vacuum cup. Furthermore, both the 
vacuum cup 86 and its internal ejector 66 are slightly 
spaced axially rearwardly from, but exactly axial 
aligned with the untrimmed can body 66 that has been 
moved into the feed station 56. Air pressure of approxi 
mately 66 psi is contained within the cylinder 92 so that 
an air cushion of determined pressure is maintaining 
the proper positioning between the cylinder and the 
pusher tube 76 with the rearward end of the cylinder 
axially abutting the cylinder abutment collar 76 on the 
pusher tube. ‘ 

Starting a cycle, the driving arms 98 begin forward 
pivotal movement to the right as shown in FIG. 4}, mov 
ing the cylinder 92 axially forward carrying the pusher 
tube 76 axially forward. The axially projecting ejector 
88 ?rst contacts the closed end 66 of the untrimmed 
can body 44 and since the rearward end of the ejector 
has moved axially away from the ejector stop 74!- of the 
vacuum tube 68, the resistance of the untrimmed can 
body moves the ejector axially rearwardly telescoping 
the same fully within the vacuum. cup 86. Virtually si 
multaneously, the vacuum cup 86 contacts the closed 
end 46 of the untrimmed can body 64 and with the 
ejector 68 spaced axially rearwardly relative to the vac 
uum cup 86, a vacuum supply is received from the vac 
uum tube 68 through the now open ejector vacuum 
openings 96 and into the vacuum cup 66, thereby vac— 
uum gripping the untrimmed can body 66. This effec~ 
tive vacuum action takes place virtually instanta 
neously with the rearward telescoping of the ejector 88 
and the opening of the vacuum openings 96 since no 
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lengthy vacuum lines are required to be exhausted in 
view of the vacuum control being immediately adjacent 
the vacuum cup 80. 
Continued forward or feed stroke movement of the 

pusher tube '76 forces the untrimmed can body 44 with 
its open end 48 first from its nesting in the star wheel 
52 at the feed station 54 axially to the trimming station 
64 and ultimately over the trimming mandrel 66 to the 
position shown in FIG. 8. In this pushing movement of 
the pusher tube 76, complete control of the untrimmed 
can body 44 is maintained by the described vacuum 
gripping thereof and as the untrimmed can body is 
forced to completely telescope the trimming mandrel 
66, the ?nal fully extended positioning of the cylinder 
92 by the driving arms 98 is slightly beyond that neces 
sary for the pusher tube 76 to fully telescope this un 
trimmed can body 44 over the trimming mandrel 66. 
This, therefore, moves the cylinder 92 slightly axially 
forwardly relative to the pusher tube 76 to the position 
ing of the pusher tube piston 94 shown by the phantom 
line 100 and the positioning of the cylinder abutment 
collar 78 of the pusher tube shown at phantom line 102 
in FIG. 5 thereby slightly compressing the air within the 
cylinder and maintaining axial pressure against the un 
trimmed can body 44 to maintain telescoped position 
ing thereof on the trimming mandrel 66. Although this 
increase in pressure within the cylinder 92 will be 
sensed by the cylinder pressure sensor 97, it is not a suf 
?cient increase to cause the cylinder pressure sensor to 
interrupt or shut down operation of the trimmer or the 
dump valve 99 to exhaust excess air pressure. 
After the can body trimming operation, to be herein 

after described, the driving arms 98 begin to pivot rear 
wardly carrying the cylinder 92 rearwardly abutting the 
cylinder abutment collar 78 of the pusher tube 76 to 
likewise begin movement of the pusher tube rear 
wardly, this being the start of the return or retraction 
stroke. Due to the vacuum gripping of the vacuum cup 
80, the now trimmed can body 58 is withdrawn from 
the trimming mandrel 66 and the trimming station 64. 
The pusher tube 76 thereby moves the trimmed can 
body 58 from the trimming station 64 back to the feed 
station 54 renested within the star wheel 52, the pusher 
tube approaching the end of its retraction stroke and its 
fully retracted position. 
As shown in FIG. 7, as the pusher tube 76 is ?nally 

moved into its fully retracted position in this retraction 
stroke, the ejector 88 contacts the vacuum tube ejector 
stop 74 which moves the ejector forwardly relative to 
the vacuum cup 80 causing the ejector to contact the 
closed end 46 of the trimmed can body 58. As the 
pusher tube 76 finally moves in to its fully retracted po 
sition, the ejector 88 forces the trimmed can body 58 
axially from vacuum gripping by the vacuum cup 80 
while simultaneously closing off the vacuum supply to 
the vacuum cup from the vacuum tube 68 through the 
relative ejector forward movement. The trimmed can 
body 58 therefore, is now free of control by the pusher 
tube 76 and the star wheel 52 may be indexed to bring 
the next untrimmed can body into the feed station 
54 ready for the cycling of the mechanism. 
As hereinbefore alluded to, if the untrimmed can 

body 44 and pusher tube 76 during the forward or feed 
stroke should meet one of the various possible ob 
structing forces hereinbefore described, the pusher 
tube forward movement may be stopped with the for 
ward movement of the cylinder 92 continuing. If this 
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obstructing force is suf?cient to overcome the 40 psi 
pressure within the cylinder 92, the cylinder will begin 
to collapse, that is, relative axial movement between 
the pusher tube and the cylinder, thereby increasing 
the cylinder internal air pressure. Once this cylinder in 
ternal air pressure reaches a predetermined amount, 
say by relative movement between the pusher tube 76 
and cylinder 92 to the phantom line positioning of the 
pusher tube piston 94 as shown at 103 in FIG. 6, the 
cylinder pressure sensor 97 senses this increased pres 
sure to the predetermined pressure and automatically, 
through usual electrical connections, shuts down the 
trimming equipment while the dump valve 99 exhausts 
the excess air pressure. This, thereby, guards the trim 
ming equipment against extensive damage. 
Furthennore, if the pusher tube vacuum cup 80 ever 

wrongly contacts an untrimmed can body 44, or the 
can body closed end 46 is split or broken from im 
proper forming, or for this or some other reason loses 
its vacuum gripping of the can body at any time 
throughout the cycling when there should be vacuum 
gripping by the vacuum supply being open, the result 
ing unusual continuous vacuum flow will be sensed by 
the vacuum ?ow sensor 72 and the pusher mechanism 
62 and/or the entire trimmer shut down. Thus, this pro 
vides a further safety feature preventing component 
damage or improper operation. 

TRIMMING MECHANISM ASSEMBLY 

The trimming mechanism assembly 34 is shown in 
general trimmer location in FIGS. 1 and 2, and is best 
seen in detail in FIGS. 8 through 15. Generally, the 
prime components of the trimming mechanism assem 
bly 34 or those components which actually perform the 
metal trimming of an untrimmed can body 44 are an 
outer annular anvil or cutter ring 104 having a radially 
extending cutting surface 106 and an internal trimmer 
knife 108 having a radially extending cutting surface 
110, these components in can body trimming position 
being shown in FIGS. 10, I2 and 14. Furthermore, im 
portant to certain of the principles of the present inven 
tion, the cutter ring 104 is stationary, as is the un 
trimmed can body 44 during the trimming operation, 
while the trimmer knife 108 is rotatable about its cen 
tral knife axis, the knife and its axis are rotatable about 
a central axis of the trimming mandrel 66 and the un 
trimmed can body 44 being trimmed, and is radially 
movable outwardly to the trimming position shown as 
well as movable radially inwardly of the walls of the un 
trimmed can body, all of which is accomplished by 
structure to be described immediately below. 

In addition to the components hereinbefore pointed 
out, the trimming mechanism assembly 34 includes a 
main drive gear 112 rotatably driving a cutter and nip 
per frame 114 turning on the main frame 30 and rotat 
able about the central axis of the trimming mandrel 66. 
The cutter and nipper frame 114 terminates at the left 
as shown or at the trimming mandrel 66 first in an ex 
ternally threaded scrap removal cylinder 116, a portion 
of which lies radially inwardly of the scrap disposal as 
sembly 36, and ?nally in an end cap 118 which tele 
scopes and journals a portion of the trimming mandrel 
66 (FIGS. l0, l2 and 14). The trimmer knife 108 is se 
cured to a knife shaft 120 in a manner to be hereinafter 
particularly described, with the knife shaft being freely 
journalled within a knife frame 122, which, in turn, is 
pivotally connected to the cutter and nipper frame 114 
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by securement to an axially pivotal control rod 124 piv 
otal on the cutter and nipper frame 114 (FIGS. 13, 14 
and 15). As shown in FIGS. 14 and 15, the right end of 
the knife frame 122 is mounted on the right end of the 
control rod 124 and although the left end of the control 
rod is shown in FIG. 14 removed to expose other im 
portant parts of the mechanism, the left end of the 
knife frame 122 is similarly connected to the control 
rod. 
Thus, the trimmer knife 108, knife shaft 120 and 

knife frame 122 are pivotally mounted on the cutter 
and nipper frame 114 for outward and inward and piv 
otal movement of the trimmer knife relative to the cut 
ter and nipper frame about the axis of the control rod 
124 which is widely offset from the central axis of the 
cutter and nipper frame. At the same time, the cutter 
and nipper frame 114 is rotatable about its central axis 
corresponding with the central axis of the trimming 
mandrel 66 being driven by the main drive gear 112 
and carrying the trimmer knife 108 through the knife 
shaft 120 and knife frame 122 in this rotatable move 
ment about the trimming mandrel central axis. In this 
manner, the trimmer knife 108 which is freely rotatable 
about its own central axis may be pivoted from its inner 
position inwardly of the stationary cutter ring 104 and 
an untrimmed can body 44 projecting through said cut 
ter ring radially outwardly to cutting or trimming posi 
tion extending radially through the untrimmed can 
body and against the cutter ring for rotation about the 
cutter ring to trim the entire circumferential length of 
the untrimmed can body. At the same time, the trim 
mer knife 108 may be retained inwardly in its retracted 
position free of the cutter ring 104 while still being con 
stantly rotated about the central axis of the trimming 
mandrel 66 by the main drive gear 112 and the cutter 
and nipper frame 114. 
The pivotal control of the trimmer knife 108 between 

its inward retracted and outward cutting or trimming 
positions is regulated by the mechanism shown in FIGS. 
8, 13 and 14, such mechanism including a control arm 
126 pivotal about the control rod 124 at one end and 
having a cam follower 120 rotatably mounted at the 
other end. The cam follower 128 bears outwardly 
against an internal cam surface 130 of a separately ro 
tating cam ring 132, the cam ring being constantly r0 
tatably driven by a cam gear 134 (FIGS. 8 and 14) at 
a different speed than the cutter and nipper frame 114 
rotation, but about the central axis of the trimming 
mandrel 66. Intermediate the length of the control arm 
126, an axially extending wedge 136 having an angled 
wedge surface 138 is received axially through an appro 
priate notch of the control arm and bears radially in 
wardly against the outer circumferential surface of the 
knife frame 122 so that the pivotal positioning of the 
trimmer knife 108, knife shaft 120 and knife frame 122 
about the axis of the control rod 124 is determined by 
the control arm cam follower 128 and the cam ring in 
ternal cam surface 130. As shown in F1G. 13, the knife 
frame 122 is resiliently urged and maintained against 
and controlled by the wedge 136 through a radially 
movable plunger 140 mounted on the cutter and nipper 
frame 114 urged radially inwardly by a coiled spring 
142. 
Thus, the cam ring 132 controls the outward and in 

wardly pivoting of the trimmer knife 108 while this 
trimmer knife is being constantly rotated about the 
central axis of the trimming mandrel 66 through the 
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cutter and nipper frame 114. With the particular form 
of internal cam surface 130 on the cam ring 132 and 
the particular form of ‘trimmer of the present invention, 
the cam ring 132 constantly rotates two complete revo 
lutions for every three complete revolutions of the con 
stantly rotating cutter and nipper frame 114 about the 
central axis of the trimming mandrel 66 so that the 
trimmer knife 108 is pivoted outwardly into can body 
trimming position for one revolution of the cutter and 
nipper frame 114 and is pivoted inwardly free of any 
can body trimming action for two revolutions of the 
cutter and nipper frame. Therefore, three revolutions 
of the cutter and nipper frame 114 constitutes a cycle 
of the trimmer of the present invention. 
As shown in FIGS. 14 and 15, the wedge 136 radially 

between the control am 126 and the knife shaft 120 is 
connected to the end of an axially extending cam posi 
tioning rod 144, the opposite end of said rod being 
threadably engaged in an adjustment dial 146 rotatable 
in the end of the knife frame 122. With such structure, 
rotation of the adjustment dial 146 in one direction will 

’ move the wedge 136 axially in one direction relative to 
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the control arm 126, and rotation of the adjustment 
dial in the opposite direction will move the wedge axi 
ally opposite relative to the control arm. Since the 
wedge 136 contacts the control arm 126 through the 
angled wedge surface 138, this axial adjustment move 
ment of the wedge will move the [knife shaft 120, knife 
frame 122 and trimmer knife 108 radially inwardly and 
outwardly relative to the central axis of the trimming 
mandrel 66. In this manner, therefore, the radial pene 
tration of the trimmer knife 108 through the walls of 
the untrimmed can body 44 and relative to the outer 
stationary cutter ring 104 can be adjustably controlled. 

It has been found that with the trimmer components 
as shown and described, penetration of the walls of the 
untrimmed can bodies 44 by the "trimmer knife 108 to 
one-half to three-quarters thickness of the walls will 
produce a satisfactory trimming operation. It is pre 
ferred, however, to penetrate the can body walls com 
pletely and approximately one-thousandth inch radially 
beyond by the trimmer knife 108 where the can walls 
have a metal thickness of approximately eight 
thousandths inch to insure a satisfactory can body trim~ 
ming operation. 

Referring to FIGS. 12 and 14, and more particularly 
to the unique mounting of the trimmer knife 108 on the 
knife shaft 120, it will be noted that the trimmer knife 
is annular and presents the radia1 cutting surface 110 
thereof axially against the cutting surface 106 of the 
cutter ring 104, that is, to the left .as shown in FIGS. 12 
and 14. The end of the knife shaft 120 is provided with 
a mounting cap 148 having a radially extending mount 
ing surface 150 axially facing the trimmer knife cutting 
surface 110. In the assembly as shown, the trimmer 
knife 108 is selectively removably tightly secured to the 
mounting cap 148 with the trimmer knife cutting sur 
face 110 tightly axially abutting the mounting cap 
mounting surface 150, and the mounting cap 148 is, in 
turn, selectively removably tightly secured abutting the 
end surface of the knife shaft 120. 
Thus, since the knife shaft 120, although controllably 

movable radially inwardly and outwardly during the cy 
cling for movement of the trimmer knife 108 between 
its inward retracted and outward trimming positions as 
hereinbefore described, always remains in a set axial 



3,839,933 
15 

positioning or always extends the same set axial dis 
tance or extent. With the mouting cap 148 in the as 
sembly always tightly abutting the end surface of the 
knife shaft 120 and the trimmer knife cutting surface 
110 in the assembly always abutting the mounting cap 
mounting surface 150, the important trimmer knife 
cutting surface 110 will always extend radially in the 
same axially located radial plane or at the same exact 
axial location. This means that with the described as 
sembly, the trimmer knife cutting surface 110 will al 
ways be at the exact same axial location regardless of 
the axial thickness of the trimmer knife 108. 
The importance of the foregoing relative to the 

mounting of the trimmer knife 108 is that during use of 
the trimmer, the cutting surface 110 of the trimmer 
knife 108 repeatedly requires surface grinding since 
this is the portion of the trimmer knife with the cutting 
surface 106 on the cutter ring 104 that is performing 
the can body wall metal trimming operation. When re 
grinding of the cutting surface 110 of the trimmer knife 
108 is required, it is merely necessary to remove the 
mounting cap 148 from the knife shaft 120, remove the 
trimmer knife 108 from the mounting cap 148, regrind 
the trimmer knife cutting surface 110, and reassemble 
the various components as described, which, most im 
portantly, will position the reground trimmer knife cut 
ting surface 110 at the exact same axial location and 
regardless of the trimmer knife 108 now being slightly 
axially narrower. Using the trimmer knife cutting sur 
face 110 as the mounting reference surface as de 
scribed through axial abutment of this trimmer knife 
cutting surface against a mounting surface always axi 
ally located at the exact same axial location, such 
mounting surface being the mounting cap mounting 
surface 150, the trimmer knife 108 in its unique assem 
bly with the mounting cap 148 is always quickly remov 
able and replaceable after trimmer knife cutting sur 
face 110 grinding without the danger of altering the 
alignment of the trimmer knife cutting surface with the 
required matching cutting surface 106 of the cutter 
ring 104. The removal and replacement of the trimmer 
knife 108can, therefore, be accomplished in a mini 
mum ofjtime, a far less time than has heretofore been 
possible with prior trimmer constructions. 
A somewhat similar unique and advantageous 

mounting of the stationary cutter ring 104 on the main 
frame 30 is also provided according to the principles of 
the present invention as is best seen in FIGS. 10 and 12. 
As shown, the cutter ring 104 presents its radially ex 
tending and axial facing cutting surface 106 axially 
against the trimmer knife cutting surface 110 when the 
trimmer knife is in its outward can body wall trimming 
positioning. Thus, if the cutting surface 110 of the trim 
mer knife 108 is always in a set predetermined axial po 
sition, the facing cutting surface 106 of the cutter ring 
104 must likewise always be at an exact predetermined 
axial positioning. 
As shown, axially opposite the cutter ring cutting sur 

face 106, the cutter ring 104 is secured axially abutting 
a generally L-shaped cross-section, mounting ring 152, 
a radially outwardly extending leg portion of the 
mounting ring radially outwardly of the cutter ring 104 
also axially abutting a compensating spacer ring 154. 
The compensating spacer ring 154 is, except for its 
abutments, axially slideable relative to both the cutter 
ring 104 and mounting ring 152 extending axially radi 
ally adjacent portions of both. Intermediate the cutter 
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ring 104, the compensating spacer ring 154 axially 
abuts a register ring 156 telescoping and radially out 
wardly abutting an axial portion of the cutter ring 104. 

The register ring 156 by its inward radial abutment 
with the cutter ring 104 radially positions the cutter 
ring in exact location relative to the other components 
at the trimmer station 64, and is, in turn, radially out 
wardly recess registered with the main frame 30. At the 
same axial side of the register ring 156 with which it 
abuts the compensating spacer ring 154, the register 
ring axially abuts a register spacer ring 158 which, in 
turn, axially abuts the main frame 30, the register ring 
156 and register spacer ring 158 being secured to the 
main frame 30. To complete the unique mounting as 
sembly of the cutter ring 104, a clamping ring 160 is se 
cured axially abutting the main frame 30 with a portion 
extending radially inwardly into axial alignment with a 
portion of the mounting ring 152, there being radially 
adjustable clamping studs 162 extending axially 
through the clamping ring 160 and adjustable tightly 
axially against the mounting ring 152. 
With this described assembly and with the various 

components remaining with their exact same respective 
sizes, the cutter ring 104 will always be positioned in 
the exact same radial and axial location, and particu 
larly, the cutting surface 106 of the cutter ring 104 will 
always be positioned in the same axial location or radial 
plane and relative to the cutting surface 110 of the 
trimmer knife 108 with which it must cooperate to ac 
complish the can body wall metal trimming operation. 
Obviously, the cutter ring 104 will always be retained 
in the same radial location by the register ring 156, but 
more important for purposes of the present invention, 
the cutter ring cutting surface 106 will always be re 
tained in the same axial location and relative to the 
trimmer knife 108 by the cutter ring clamping to the 
mounting ring 152, the abutment of the mounting ring 
with the compensating spacer ring 154 and the abut 
ment of the compensating spacer ring with the register 
ring 156 which is clamped in a predetermined axial po 
sition on the main frame 30. If nothing is altered, this 
exact axial positioning of the cutter ring cutting surface 
106 will remain by the tight clamping of the clamping 
studs 162 of the clamping ring 160 against the mount 
ing ring 152, but just as with the cutting surface 110 of 
the trimmer knife 108, the cutting surface 106 of the 
cutter ring 104 requires periodic grinding and if all of 
the other components of the assembly remain the same, 
the grinding of the cutter ring cutting surface 106 will 
move this cutting surface axially away relative to the 
trimmer knife cutting surface. 
Thus, according to the principles of the present in 

vention and with the unique assembly shown and de 
scribed, when the cutter ring 104 is removed for grind 
ing the radial cutting surface 106 thereof, the compen 
sating spacer ring 154 is also removed and a radially ex 
tending surface thereof is ground an exact equivalent 
amount. For convenience, it is preferred to form the 
cutter ring 104 and the compensating spacer ring 154 
with the exact same axial dimensions so that these two 
rings can be positioned with the compensating spacer 
ring 154 telescoping the cutter ring 104 on the same 
grinder and with the radially extending surfaces thereof 
radially aligned so that the grinding of the cutter ring 
cutting surface 106 will automatically grind the aligned 
radially extending surface of the compensating spacer 












