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.National Steel Corporation, a corporation of

Delaware
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10 Claims.
1

This invention relates to apparatus for taking
samples from moving strip.

The present application is related to appli-
cation Serial No. 72,472, filed January 24, 1949,
by Joseph Echols and assigned to the assignee
of this application.

In the production of metal stnp, it is desirable
to take samples of the strip at frequent inter-
vals along the length of the moving strip be-
fore it passes to other sections” of the mill or
is coiled into large coils. Strip is customarily
moved along at high speeds, and it is undesir-
able to stop the strip to enable samples to be

(CL 164—99)
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taken. Stopping the strip reduces production .

and the interruption causes changes in the char-
acteristics of the strip so that the strip is not
uniform.

Flying sample punches have been proposed for
taking samples from moving strip. These sam-
pling devices have been complicated and ex-
pensive and have necessarily included very com-
plex control devices, all of which have made
the cost excessive.

Accordingly, it is an obJect of the present in-
vention to provide novel apparatus for. taking
samples from rapidly moving strip that is eco-
nomical to build and use and that will operate
in a highly satisfactory manner.

Another object of the present invention is to
provide an improved apparatus for taking as
many samples ag desirable along the length of
moving strip and for taking these samples from
the central portion or either edge portmn of the
strip as desired.

Another object of the present 1nvent10n is to
provide apparatus for cutting samples from mov-
ing strip without cutting a greater number of
samples than desired so as to aveid jamming
0f the apparatus and damaging the strip.

Another object of the present invention is. to
provide an improved control circuit for an ap-
raratus for cutting samples from moving strip.

In accordance with a preferred embodiment
0f my invention, the strip passes through.an
arc in contact with a rotating cylindrical sur-
face. Means are provided within the cylindri-
«cal surface for severing a sample from the strip,
and the apparatus includes control means op-
:erable to cause the severing means to remove a
:sample from the moving strip as is desired. The
samples can be removed from the central or
either edge portion of the strip, and suitable
safety control means is preferably provided to
‘prevent inadvertent operation of the severing
‘means, except when in position to sever a sam-

20

[\
Gt

30

35

40

45

2

ple. The -present apparatus is relatively eco-
nomical to construct and operate.

These and other objects and advantages will
become more apparent from the following de-
scription, taken with the accompanying draw-
ings, in which:

Figure 1 is a transverse sectional view of ap-
paratus embodying the principles of the present
invention;

Figure 2 is a sectional view taken along line
2—2 of Figure 1;

Higure 3 is an end view partially in sectlon :
and taken along line 3—3 of Figure 1;

Figures 4 and 5 are fragmentary sectional
views taken along lines 4—4 and 5—5, respec-
tively, of Figure 1;

Figure 6 is a fragmentary sectional view taken
along lines 6—=§ of Figure 1;

Figure 7 is an enlarged fragmentary sectmnal
view of the cutter head shown in Figure 2; and,

Figure 8 is an expanded diagrammatic view
showing the electrical cireuit for the apparatus
of Figure 1.

Referring to the drawings, the sample cutting
apparatus includes a drum or housing {05 ro-
tatably mounted on trunnions 186 and (07 in
supports 188. A sample cutting means 189 is
mounted in housing 1985 and is connected to a
non-rotating shaft 11§ extending through hol-
low trunnion {871 to the exterior of the appa-
ratus. The shaft {10 is longitudinally movable
through trunnion (87 for moving the cutting
means 189 longitudinally of the housing 105 to
position the cutting means for cutting a sample
from the central portion or either edge portion
of the strip S rapidly moving through an arc
extending part way around the periphery of the
housing 105. A motor 112 is mounted inside of
housing 105 to drive the cutting means. Sole-
noid means i3 is arranged inside of the hous-
ing for moving the cutting means outwardly into
a strip cutting position.  The control - circuit,
shown diagrammatically in Figure 8, includes
means to prevent the cutter means from cutting
a sample except when facing outwardly toward
the strip and includes means for preventing the
cutting means from being moved outwardly to
the cutting position except when in the correct
position transversely of the strip or longltudl-
nally of the housing i05.

" The housing 105 includes a eylinder | 15 haLvmfr
an outer cylindrical surface i16. A circular plate
117 is connected to one end of cylinder 115 and
carries the trunnion (€T and a cylindrical plate
118 is fastened to the other end of cylinder ii5
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and carries the trunnion 186. Thus, the hous-
ing 105 is rotatable about the axes of trunnions
105 and (01, and these axes coincide with the
longitudinal axis of the cylindrical surface I3.

Any suitable type apparatus may be used for
supporting and propelling the strip, and this
apparatus may be of the type used in steel mills
and other plants for supporting and propelling
strip along a predetermined path. Guide rolls
120 and 121 guide the strip about the housing so
that the strip is in contact with the cylindrical
surface 116 through an arc of about 20°, and
the axis of this arcuate path of the strip coincides
with the longitudinal axis of the housing.

The cutting means 189 is mounted in a square,
box-shaped supporting member (22. One end
of member 122 is slidably mounted in way 123
formed on the inside of cylinder {15. The oppo-
site end of member (22 is slidably mounted in
way 124, also formed in cylinder (18, The sup-
porting member 122 and the cufting means 109
are slidable along ways 124 and 123 for moving
the cutting means transversely of the strip and
longitudinally of the cylindrical surface 116 for
positioning the cutting means to cut a sample
from the central portion or from either edge por-
tion of the strip S. Spaced apart openings 128,
{21 and 128 are provided in the cylindrical sur-
face i16, and these openings extend through a
wall of cylinder {15. The opening 125 is in align-
ment with one edge portion of the strip while
the opening {28 is in alignment with the other
edze portion of the strip, and opening 127 is in
alignment with the central porfion of the strip.
The openings are transversely aligned and are
arranged so that when the cutfing means 109 is
moved transversely of the strip and along the
longitudinal axis of the housing 165, the cutting
means will move into alignment with these open-
ings so that the cutting means can be positioned
at either one of the openings to cut a sample from
the desired portion of the strip. As shown, three
separate openings are provided. These openings
may be continuous. Preferably, if the openings
are continuous, the continuous opening extends
around and across the cylindrical surface 1§6
so that the surface 116 will form a better sup-
port for the strip. Especially if the opening is
maintained relatively narrow, a continuous open-

ing may be formed in the cylindrical surface 118 ;

extending in a direction normal to the direction
of strip travel.

The cutting means includes an annular cutter
129 rotatably mounted in a sleeve 38 which is,
in turn, mounted in member 122, The cutter
is rotatable about its axis which axis extends
in a direction normal to the axis of rotation of
the housing 105, and if the axis of rotation of
the cutter is extended, it intersects the axis of
the housing. Within the cutter 129, there is
slidably mounted a sample ejector 132 which is
retained within the cutter by an annular ring
133 which is connected to the cutter and fits
into a relatively wide slot 134 formed at ejector
{32. The ejector 132 is urged outwardly against
the strip by a compressed spring {36, and the
ejector 132 has resilient inward and outward
movement along the axis of rotation of the cutter
{29. When the cutter 129 cuts a sample, as will
be more fully hereinafter described, the ejector
132 pushes the sample outwardly, and if the
sample tends to remain connected at some point
to the strip, the ejector will bend or tilt the
sample outwardly so that it will be caught and
removed by the hook-shaped member 13T dis-
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posed along the path of the strip as shown in
Figure 2.

Shaft 138 is connected to the cutter {23 and
has an enlarged portion 140 adapted to slidably
fitt over a splined shaft 141 of motor 1i2. The
shaft 138 and the cutter 129 are slidable relative
to the motor shaft 141 along the axis of rotation
of the cutter. The solenoid coil 142 is mounted
within member 122 and extends about the shaft
139. The enlarged portion 140 of the shaft also
forms a core for the solenoid coil {£2. A com-
pressed spring 143 normally urges shaft 138
toward the motor 112 so as to urge the cutter
129 to a non-cutting position within the cylin-
drical surface 116 of housing 103. When the
solenoid coil 142 of the solenoid means {i3 is
energized, the enlarged shaft portion {43 is
moved in a direction away from motor {12 against
the pressure of spring (43 to move the cutter
129 outwardly along the axis of rotation of the
cutter and through the opening in the cylindrical
surface 116 against the strip to the sample cut-
ting position.

The shaft 110 extends from within the hous-
ing 185 through hollow trunnion 187 to a posi-
tion outside of the housing. The inner end of
shaft 110 is rotatably mounted in a bearing 143
connected to member 122. As shown more clearly
in Figure 6, a bracket 146 is mounted on one of
the supporting posts 108 and has formed thereon
a tongue or key 141 which fits in an elongated
slot 148 formed in the bottom of the shaft 118 to
prevent the shaft from rotating. The shaft {19
is longitudinally slidable through the trunnicn
197 to move the member 122 and the cutter 128
pack and forth longitudinally of the housing 188
to position the cutter in alignment with anyone
of the openings 126, (27 or 128. Rotationwise the
shaft |10 is stationary and does not rotate with
housing 105.

The present apparatus includes a control cir-
cuit which is so arranged as to prevent opera-
tion of the cutting means except when the cutter
129 is in the correct position for cutting a sample
from the strip S. Referring more particularly to
Figures 4, 5, 6 and 8, conductive metal strips (88
and 151 are mounted on opposite sides and are
electrically insulated from the shaft 118, The
bar 150 is in electrical contact with a fixed mem-
ber 152 which is connected through wire 183 to
one side of a source of electric current. The
elongated bar (50 is in sliding contact with mem-
per 152 so that the bar 150 is connected to the
source of electric current at all times when the
shaft 110 is moved longitudinally of the cylin-
drical housing 105. The bar 151 is in sliding elec-
trical contact with contact member {54 which is
connected through wire 155 to the opposite side
of the source of electric current. In a cover 153
on cross arm i57 in the housing 185, there is
mounted a non-conductive annular ring 186. A
conductive ring 159 is mounted inside of ring 158.
Rings 158 and 59 rotate with housing 165. A
relatively short, arcuate conductive contact mem-
per 160 is mounted on shaft 110 and insulated
therefrom by a non-conductive member {g{. The
internal surface of member 159 is continucusly
in sliding contact with the external surface of
member 160 so that these members are always
electrically connected together. The contact
member is connected through wire 162 and bar
151 to the source of electric current. Wire 163
connects motor {12 to the annular conductive
member 159 and wire 164 connects the solenoid
142 to wire 163 so that the solenoid 142 and the
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motor {12 are at all times connected to one side
of the source of electric current.

An annular conductive member 165 is mounted
within cover 156 and insulated therefrom by a
non-conductive member i68. A relatively short,
arcuate conductive member 167 is mounted on
shaft (18 and insulated therefrom by non-con-
ductive member 188. Members 165 and (87 are
continuously in electrical contact with each other.
The conductive member {87 is connected through
a wire 169, normally open switch 178 ang wires
171 and 172 to the bar {58 which is connected to
a source of electric current. The conductive
member {65 is connected through wire {73 to the
motor 12 so that when switch 178 is closed the
circuit to motor 112 is completed and the motbor
is energized to rotate the cutter {29.

A third annular non-conductive member 174
is mounted in cover {58 and includes an arcuate,
conductive metal insert 75, A conductive con-~
tact member (76 is mounted on shaft {2 and
insulated therefrom by non-conductive member
i11. The conductive members {75 and {715 are
arcuate segments which are in electrical contact
with each other when the cutter 129 is in the
same quadrant as the strip 8. The conductive
member 178 is connected through wire 178, nor-
mally elosed switch 179, wire {88, normally closed
switch 181 and wire 182 to switch (83. The
normally cpen switch 183 is connected to wire
172 and the source of electric current. The con-
ductive member 175 is connected through wire
{85 to a timer 183 which is in turn electrically
connected to the solenoid 142. The timer 188
is of the type which disconnects sclenoid 142
from wire {85 a predetermined pericd afier the
solenoid 142 and timer (86 are ensrgized fo pre-
vent inadvertent energization of the solenoid.
The timer 185 automatically breaks the circuit
between solenoid 142 and wire {88 a predeter-
mined period after a sample is cubt to prevent
inadvertently re-energizing solencid {42 upon the
next rotation of contact {T5.

The control circuit includes means for pre-
venting accidental movement of the cutter 129
outwardly toward the cutting position when the
cutter is not in alignment with one of the open-
ings 128, (27 or 128. Each switch (79 and 18
includes a movable, elongated switch button 188

and 189, respectively. The switch buttons 183

and 189 are mounted in shaft 110 in such a posi-
tion that when shaft (18 is moved Iongitudinally
to move the cutter into alisnment with any one
of the openings, one of the buttons 188 or 189 is
depressed to open the corresponding switch when
the cutter is not in alignment with an opening.
As shown in Figures 1 and 8, the cufter is in
alignment with opening 127, buttons 188 and 189
are in the raised position, and switches {719 and
181 are closed. If shaft 1108 and cutting means
109 are moved to the right, button 188 is de-
pressed by trunnion i87. When button 188 is
depressed, switch 179 is open, and the circuit to
solenoid - 142 is broken so that if switch {70 is
closed solenoid 142 is not energized. TUpon fur-
ther movement of shaft 18 to the right, the cut-
ting means moves into alignment with opening
128 and button 188 moves outside of trunnion
{07 so that button 188 is no longer depressed and
switch 179 is closed. Similarly, if shaft {18 is
moved to the left from the position shown to
move the cutter into alignment with opening 1286,
button 189 is depressed and switch 181 is opened

when the cutter is between openings {27 and {26.

An upright handle 190 is mounted on the outer
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end of shaft 118, and handle {90 carries swilches
170 and 183, Figure 1. An arm {91 is pivotally
mounted on shaft {10 adjacent handle 199 and is
normally held away from handle 198 and switch
170 by a spring 192. When the operator wishes
to cut a sample, the operator grasps handle 190
and arm 191 in his hand. The operator’s grip
will move arm {91 against handle 199 and switch
{10 to close the switch. The closing of switch
170 closes the circuit to motor {12 which then ro-
tates cutter 129, If the operator wants to cut
a sample from the strip S’, he closes switch 183
with his thumb and when contacts 159 and 160
are in engagement or contact with each other,
the rotating cutter is moved outwardly through
opening 127 to cut the sample. If it is desired
to cut a sample from either edge portion, the
operator, while gripping handle 180 and handle
192, moves shaft 110 either inwardly or outwardly
to move the rotating cutter into alishment with
either opening 1268 or 1228. While the cutter is
between the openings, one of the switch buttons
188 or 189 is depressed, and, if the operator closes
switch 183 with his thumb, the solenoid is not
energized, and the cutter is not moved outwardly.
When the cutter is in aligsnment, either with
opening 126 or 128, both switches 17§ and {81 are
closed, and the omeraftor can energize solenoid
142 to cut a sample by closing switch 183 when
desirable. If the operator inadvertently holds
switch 183 closed through more than one rota-
tion of housing 185, timer 186 will prevent the
cutting of more than one sample. After a pre-
determined period, which is long enough to per-
mit the operator to release switch 183, timer 186
automatically closes and reconnects solenoid 142
to wire 185 so that another sample can be cut.

In the present apparatus, the cutter is movable
longitudinally of the housing or drum and trans-
versely of the strip. 'Thus, a sample can be
readily removed from the desired portion of the

- strip to determine the physical and chemical

60

characteristics of the strip. For example, when
producing non-coated strip, it is necessary to de-
termine frequently the hardness and other char-
acteristics and when producing coated strip such
as tinplate, it is necessary to determine the thick-
ness and at times other characteristics of the
coating portion of the strip.

I claim:

1. In apparatus for cutting samples from strip
moving through an arcuate path, a housing hav-
ing an elongated external cylindrical surface for
engaging a surface of the strip as it moves
through such an arcuate path, means supporting
the housing for rotation about the longitudinal
axis of the cylindrical surface, a sample cutter,
supporting means in the housing supporting the
cutter for rotation about an axis normal to said
longitudinal axis, motor means ecarried by the
cutter supporting means for rotating the cutter,
the motor means including a rotatable shaft
means aligned with and rotatable about the ex-
tended axis of cutter rotation, cutter shaft means
connected to the cutter and connected to and
slidable along the motor shaft means so that
the cutter is connected to the motor shaft
means when moved along the extended  axis
of cutter rotation, and means carried by the
cutter supporting means for moving the cuf-
ter from an inoperative position within the
cylindrical surface outwardly along the extended
axis of cutter rotation to g strip cutting position
adjacent the cylindrical surface for cutting a
sample from the strip. e
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2. In apparatus for cutting samples from strip
moving through an arcuate path, a housing hav-
ing an elongated external cylindrical surface for
engaging a surface of the strip as it moves
through such an arcuate path, means supporting
the housing for rotation about the longitudinal
axis of the cylindrical surface, a sample cutter,
supporting means in the housing supporting the
cutter for rotation about an axis normal to said
longitudinal axis, motor means carried by the
cutter supporting means for rotating the cutter,
the motor means including a motor shaft means
aligned with and rotatable about the extended
axis of cutter rotation, cutter shaft means con-
nected to the cutter and to the motor shaft
means, the cutter shaft means being slidable
along the motor shaft means while maintaining
connection therewith, a solenoid fileld means
through which the cutter shaft means extends,
means normally maintaining the cutter in an in-
operative position within the cylindrical surface,
solenoid core means connected to the cutter shaft
means so that energization of the solenoid field
means moves the solenoid ccre means and the
cutter from the inoperative position outwardly
along the extended axis of cutter rotation to a
strip cutting position adjacent the cylindrical
surface for cutting a sample from the strip.

3. In apparatus for cutting samples from strip
moving through an arcuate path, a housing hav-
ing an elongated external cylindrical surface for
engaging a surface of the strip as it moves
through such an arcuate path, means supporting
the housing for rotation about the longitudinal
axis of the cylindrical surface, a sample cutter,
supporting means in the housing supporting the
cutter for rotation about an axis normal to said
longitudinal axis, ways in the housing extending
transversely of the strip, the cutter supporting
means being mounted in said ways for movement
therealong, and motor means carried by the cub-
ter supporting means for rotating the cutter.

4. In apparatus for cutting samples from strip
moving through an arcuate path, a housing hav-
ing an elongated external cylindrical surface for
engaging a surface of the strip as it moves
through such an arcuate path, a sambple cutter,
supperting means in the housing supporting the
cutter for rotation about an axis normal to said

longitudinal axis, motor means carried by the |

cutter supporting means for rotating the cutter,
means carried by the cutter supporting means for
moving the cutter from an inoperative position
within the cylindrical surface ocutwardly along
the extended axis of cutter rotation to a strip
cutting position adjacent the cylindrical surface
for cutting a sample from the strip, and ways in
the housing extending transversely of the strip,
the cutter supporting means bheing mounted in
said ways for movement therealong.

5. In apparatus for cutting samples from strip
moving through an arcuate path, a housing hav-
ing an elongated external cylindrical surface for
engaging a surface of the strip as it moves
through such an arcuate path, trunnions at op-
posite ends of the housing, bearing means en-
gaging the trunnions and supporting the trun-
nions and housing for rotation about the longi-
tudinal axis of the cylindrical surface, one of the
trunnions being hollow, a sample cutter including
cutter actuating means, supporting means in the
housing supporting the cutter for rotation ahout
an axis normal to said longitudinal axis, ways in
the housing extending transversely of the strip,
the cutter supporting means being mounted in
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said ways for movement therealong, and shaft
means connected to the cutter supporting means
including a portion extending through the hollow
trunnion to a point outside of the housing, said
portion being slidably mounted in said hollow
trunnion for longitudinal movement therein.

6. In apparatus for cutting samples from strip
moving through an arcuate path, a housing
having an elongated external cylindrical surface
for engaging a surface of the strip as it moves
through such an arcuate path, trunnions at op-
posite ends of the housing, bearing means en-
gaging the trunnions and supporting the trun-
nions and housing for rotation about the longitu-
dinal axis of the cylindrical surface, one of the
trunnions being hollow, a sample cutter includ-
ing cutter actuating means, supporting means in
the housing supporting the cutter for rotation
about an axis normal to said longitudinal axis,
ways in the housing extending transversely of the
strip, the cutter supporting means heing mounted
in said ways for movement therealong, shaft
means connected to the cutter supporting means
including a portion extending through the hol-
low trunnion to a point outside of the housing,
said portion being slidably mounted in said hol-
low trunnion for longitudinal movement therein,
and holding means preventing the rotation of
the shaft means with the housing and cutter
supporting means.

7. In apparatus for cutting samples from strip
moving through an arcuate path, a housing
having an elongated external cylindrical surface
for engaging a surface of the strip as it moves
through such an arcuate path, trunnions at op-
posite ends of the housing, bearing means en-
gaging the trunnions and supporting the trun-
nions and housing for rotation about the longi-
tudinal axis of the cylindrical surface, one of the
trunnions being hollow, a sample cutter includ-
ing cutter actuating means, a plurality of cutter
openings in the cylindrical surface, supporting
means in the housing supporting the cutter for
rotation about an axis normal to said longitudi-
nal axis, shaft means connected to the cutfer
supporting means including a portion extending
through the hollow trunnion to a point outside
of the housing, said portion being slidably
meunted in said hollow trunnion for longitudinal
movement therein, switch means mounted on
said shaft means and movable therewith along a
predetermined path, and fixedly mounted switch
actuating means in position along the path of
switch movement to actuate the switch means
only when the cutter is in alignment with a cut-
ter opening.

8. In apparatus for cutting samples from strip
moving through an arcuate path, a housing hav-
ing an elongated external cylindrical surface for
engaging a surface of the strip as it moves
through such an arcuate path, trunnions at op-
posite ends of the housing, bearing means en-
gaging the trunnions and supporting the trun-
nions and housing for rotation about the longi-
tudinal axis of the cylindrical surface, one of
the trunnions being hollow, a sample cutter, a
plurality of cutfer openings in the cylindrical
surface, supporting means in the housing sup-
porting the cutter for rofation about an axis
normal to said longitudinal axis, means carried
by the cutter supporting means for moving the
cutter from an inoperative position within the
cylindrical surface outwardly along the extended
axis of cutter rotation to a strip cutting peosition
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adjacent the cylindrical surface for cutting a
sample from the strip, shaft means connected to
the cutier supporting means including a portion
extending through the hollow trunnion to a point
outside of the housing, said portion being slidably
mounted in said hollow trunnicn for longitudinal
movement therein, switch means mountad on said
shaft means and movable therewith along a pre-
determined path, and fixedly mounted switch
actuating means in position along the path of
switch movement to actuate the switch means
only when the cutier is in alignhment with a
cutter opening.

9. In apparstus for cutting samples from strip
moving through an arcuate path, a housing
having an elongated external cylindrical surface
for engaging a surface of tha strip as it moves
through such an arcuate path, trunnions at op-
posite ends of the housing, hearing mesans engag-
ing the trunnions and supporting the trunnicns
and housing for rotation ahout the longitudinal
axis of the cylindrical surface, cne of the frun-
nions being hollow, a sample cutter; supporting
means in the housing supporting the cutter for
rotation about an axis normal to said longitudi-
nal axis, means carried by the cutter supporting
means for moving the cutter from an inoperative
position within the cylindrical surface outwardly
along the ended axis of cutter rotation to g sirip
cutting position adjacent the cylindrical surface
for cutting g sample from the strip, ways in the
housing extending transversely of the strip, the
cutter supporting means being mounted in said
ways for movement therealong, shaft means con-
nected to the cutter supporting means including
a portion extending through the hollow trunnion
to a point outside of the housing, said portion
being slidably mounted in said hollow i{runnion
for longitudinal movement therein, holding
means preventing the rotation of the shait means
with the housing and cutter supporting means, &
plurality of cutter openings in the cylindrical
surface, switch means mounted on said shaft
means and movable therewith along a prede-
termined path, and fizedly mounted switch ac-
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10
tuating means in position along the path of
switch movement to actuate the switch means
only when the culter is in alignment with a
cutier opening.

10. In apparabus for cutting samples from strip
moving through an arcuate path, a housing hav-
ing an elongated external eylindrical surface for
engaging a surface of the strip as it moves
through such an arcuate path, trunnions at op-
posite ends of the housing, bearing means en-
gaging the trunnions and supporting the trun-
nions and housing for rotation about the longitu-
dinal axis of the cylindrical surface, one of the
trunnions being hollow, a sample cutter, support-
ing means in the housing supporting the cutter
for rotation about an axis normal to said longitu-
dinal axis, motor means carried by the cutter sup~
porting means for rotating the cutter, means car-
ried by the cubter supporting means for moving
the cutter from an inoperative position within the
cylindrical surface outwardly along the extended
axis of cutter rotation to a strip cutting position
adjacent the cylindrical surface for cutting a
sample from the strip, ways in the housing ex-
tending transversely of the strip, the cutter sup-
porling means being mounted in said ways for
movement therealong, shaft means connected to
the cutter supporting means including a portion
extending through the hollow trunnion to a point
outside of the housing, said portion being slidably
mounted in said hollow trunnion for longitudinal
movement therein, holding means preventing the
rotation of the shaft means with the housing and
cutter supporting means, a plurality of cutter
openings in the cylindrical surface, switch means
mounted on said shaft means and movable there-
with along a predetermined path, and fixedly
mounted switch actuating. means in position
along the path of switch movement to actuate
the switch means only when the cutter is in align-
ment with a cutter opening.

JAMES J. SHANLEY.,

No references cited.




