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This invention relates to machines for op-
crating on sheet material in performing an
extended operation or a series of recurring
operations thereon, such, for example, as
marking, perforating, corrugating, die-
forming, or the like. )

In one aspect, the invention comprises a
machine having the capacity of treating a
selected or measured intermediate portion of
an clongated strip, or of subjecting a portion
of a strip to a series of operations begun at an
intermediate point in the length of the strip.

One important field of use for the inven-
tion is in the preparation of sheet steel strips
for grating or abrading the bottoms of boots
and shoes preparatory to the reception of the
sole. These strips are provided with a series
of sharp edge projections by being perfo-
rated and having the metal adjacent fo the
perforations drawn outwardly by a die-form-
Ing operation. Such strips are subsequent-
ly wound into a cylindrical form and used
as a rotary abrading tool. For purposes of
illustration, the present invention will be de-
seribed in its application to the production
of such grater strips.

T have discovered that a compact and effi-
cient machine for forming perforated strips
is provided by employing a rotary tool mem-

and arranged to engage the strip between
them and to act progressively thereon, one
of said members having a tool-carrying sec-
tion displaceablé to permit the strip to be
presented in position between the two mem-
bers and then after the operation has begun
vestored to operative position. This permits
the manufacture of a strip having any de-
sired end-margin and any desired length,
even, if desired, a length greater than the
perinhery of the rotary tool. This is be-
cause the blank strip may be inserted between
the rotary tool and its cooperating member
to any desired predetermined position by
taking advantage of the space afforded by
the displacement of such portion or section.
When, therefore, the tool is rotated, the op-
eration begins upon the strip at a gauged in-
terniediate point predetermined in accord-

% ance with the requirements of the work.

Serial No. 844,211,

As herein shown, and in accordance with
another feature of the invention, the section
which is initially displaced is arranged to
be automatically restored to its operative po-
sition after the rotary tool has turned suffi-
ciently to maintain the section out of con-
tact with the work and before it is carried
again into operative position. In other
words, that portion of the periphery of the
rotary tool which is-dncomplete when its ro-
tation begins is completed by restoring the
section to its operative position before the
tool carries it into engagement with the work.
By this arrengement, a strip treated may be
of a length equal to any multiple of the
length of the periphery of the rotary tool,
the removable section being maintained in
place for any predetermined number of con-
secutive rotations. If it is desired to form
a strip with end margins at both ends, the
movement of the displaceable section is ef-
fected during the first and the last rotation
of the tool upon the-strip but it will be ap-
parent that if an intermediate blank should
be required in the strip, this may be secured
by an intermediate displacement of the sec-
tion during an intermediate rotation of the
tool.

An important feature of the invention con-
sists in the combination of rotary tools, one of
which has a displaceable operative section,
with starting and stopping mechanism acting
to stop the tools when the section is displaced
or, more broadly, operating in timed relation
to the shifting of the replaceable section
either into or out of operative position. This
feature contributes to the design of an effi-
cient and automatic machine and relieves the
operator of the necessity of presenting the
work in timed relation to the machine.

Another advantage incident to the employ-
ment of a displaceable section in one of the
cooperating work engaging members is that
the work may be presented directly to a gauge

located beyond the initial point of engage- 0

ment of the tools with the work or, if rotary
tools are employed, upon the delivery side
of the tools. In this connection, another fea-
ture of the invention consists in a gauge ar-
ranged to be positioned initially in the path
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of the work which is arranged to be auto-
matically shifted to an inoperative position
in timed relation to the action of the work-
feeding tools and of the movement of the re-
placeable tool section. This arrangement fa-
cilitates an accurate presentation of the work
to the machine and affords a clear passage
for the work after it has once been located
and the tools brought into operation.

These and other features of the invention
will be best understood and appreciated from
the following description of a preferred em-
bodiment thereof, selected for purposes of
illustration and shown in the accompanying
drawings, in which

Fig. 1 is a view ‘In perspective of the ma-
chine;

Fig. 2 is a view in perspective of the ro-
tary tools, showing the work in initial posi-
tion against a gauge;

Fig. 8 is a similar view, showing the work
in process of passing between the tools;

Fig. 4 is a view of the machine in front ele-
vation;

Fig. 5 is a view of the machine in cross sec-
tion upon the line 5—5 of Iig. 4; and

Fig. 6 is a view in elevation of the clutch
mechanism and associated parts, with the
shaft in section.

The machine herein illustrated is intended
for operating upon a long narrow strip of
steel to form therein a series or rows of sharp-
edge projections. One of the blank strips 15
isshown in Fig. 2 and the same strip partially
completed is shown in Fig. 3. The blank
strip is oppositely tapered at its ends and
provided with a keyhole slot by which it is
subsequently secured in the cylindrical frame
in which itisused as a grater. The individual
projections ave formed by perforating the
metal of the strip and then drawing it out-
wardly adjacent to the perforation so that its
sharp edges are raised above the plane of the

strip. This is effected by a combined per-
forating and die-shaping operation per-

formed by rotary tools having cooperating
perforating projections 64 and corresponding
recesses 68 and acting as feed volls, to ad-
vance the work.

The machine frame 10 has oppositely dis-
posed upwardly-extending branches at either
side which are forked to receive the bearings
for the upper and lower roll shafts. Of these,
the lower shaft 12 has bearings 14 which are
adjustable vertically, being confined between
adjustable stop screws 16 above and adjust-
able stop screws 18 below. The upper roll
shaft 20 has bearing boxes 22 held normally
upwardly by springs, not shown, against ad-
justable stop screws 24 which project down-
wardly through cap pieces 26 secured to each
branch of the frame.

The lower shaft 12 is driven and for this
purpose is provided at its right end, as shown
in the drawings, with a skew gear 28 which
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meshes with a pinion 30 pinned to a counter-
shaft 82 journaled behind the shaft 12 and
at substantially the same level. The counter-
shaft 32 is provided at its outer end with a
driving pulley 84 and clutch mechanism is
interposed between the pulley 34 and the
shaft 32. The clutch mechanism is automati-
cally controlled to impart a predetermined
number of revolutions to the shaft 32 each
time it is tripped.

As shown in Fig. 6, the clutch itself is of
the well-known Horton type, being tripped
by a swinging arm 36, fulcrumed upon the
outer end of the shaft 12 and connected to
the upper end of a vertical treadle rod 38.
A second arm 40, also fulcrumed upon the
shaft 12, is connected to the tripping arm 36
by a stiff torsion spring 87 and acted upon by
a tension spring 41 which tends always to
swing it with the tripping arm 36 into
clutch-disengaging position, that is to say,
in the same direction the tripping arm 1is
moved by the depression of the treadle rod.
The arm 40 carries a cam roll 42 at its outer
end which runs upon the periphery of a cam
disk 44 loose on the countershaft 32. The
cam disk 44 has an elevation at one point in
its periphery which acts to swing the arm
40 positively outwardly and return the trip-
ping arm 36 to clutch-engaging position at
the proper time in the cycle of the machine
and against the tension of the spring 41. It
will be understood that the initial tripping
movement of the arm 36 by the treadle rod
takes place against the action of the torsion
spring 37 and that thereafter the tripping
arm 1s held out by the spring 41 until the
action of the latter is overcome by the move-
ment of the arm 40 by the cam disk 44.

Fast to the hub of the skew gear 28 is a
pinion 46 meshing with a large gear 48 loose
on the countershaft 32 and secured to the
cam disk 44 and, consequently, driving it at
a reduced speed compared to the roll shaft
12. As herein shown, the gear ratio is such
as to cause the cam disk 44 to make one revo-
lution while the roll shaft 12 inakes five revo-
lutions.

The countershaft 32, driving the lower roll
shaft 12 through the pinion 30, carries at its
left-hand end a similar pinion 50 (Fig. 1)
which, through an idle gear 54, drives a
skew gear 52 on the left end of the upper
roll shaft 20. The countershaft 32 is jour-
naled in arms 56 (Fig. 5) which extend rear-
wardly from the machine frame and consti-
tute parts thereof. The left-hand arm 56 is
extended upwardly at 57 (Fig. 1) and car-
ries a stationary shaft for the idle gear 54.
The gear 52 is loose upon the shaft 20 but
is provided with a hub 60 which is connected
by bolts 61 to a disk 58 fast to the end of
the shaft. The bolts 61 pass through circum-
ferentially extending slots in the disk 58
which permit angular adjustment of the shaft
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20 with respect to the gear 52 and, conse-
quently, with respect to the lower roll. Pro-
vision is thus made for effecting an angular
adjustment of the two rotary tools to cause
the projecting elements 64 to register accu-
rately with the corresponding recesses 68 so
that the two will intermesh.

The tools of the illustrated machine com-
prise rolls or cylinders, of which the upper
roll 62 carries projecting punching or per-
forating elements 64 and the lower roll 66
1s provided with cooperating recesses or die
cavities 68. The lower roll 66 comprises a
sleeve fast upon the lower shaft 12, integral
in construction and having its right-hand
portion (Fig.2) of reduced diameter.

The upper roll 62 comprises a main body or
sleeve which is pinned fast to the upper shaft
20 and a sliding sector-like section 70 extend-
ing about 60° circumferentially of the sleeve
and in length for the full effective length of
the roll. Each of these carries projecting
elements 64. The main sleeve of the roll 62
is cut away to receive the sliding section 70
and when the latter is in operative position it
completes the cylindrical area of the roll.
When it is moved axially to its inoperative
position it leaves a sector-like gap or opening
in the periphery of the body sleeve of the roll
which materially lessens the radius of said
body and leaves a space between the two rolls
permitting the work to be presented in posi-
tion between them.

The sliding section 70 forms part of a
sleeve 72 arranged to slide longitudinally on
a reduced portion of the upper roll. The cir-
cumferential position of the sliding section
70 is controlled at all times as it never be-
comes completely disengaged from the open-
ing in the main portion of the roll 62 and is
always guided by the parallel walls thereof.
The perforating members 64 are disposed in
rows in the roll 62 obliquely to its axis and.
consequently, the walls of the sliding section
70 and of the opening in the roll are corre-
spondingly inchined. At its right-hand end
the sleeve 72 has a flange T4 which engages a
curved groove in the head 76 of a shifting
member having a shaft or stem 78 (Figs. 3 and
4) which is guided for longitudinal move-
ment in bearings formed in the cap 26 of the
right-hand branch of the frame. At its outer
end the shaft 78 has a sliding block connec-
tion (Fig. 1) with a cam lever 80 fulcrumed
upon an arm 382 projecting outwardly-from
the cap 26. At ifs rear end the cam lever 80
carries a cam roll which runs in a cam track
formed in the periphery of the cam disk 44.
The cam track is incomplete, as shown in Fig.
4, and a tension spring 81 is provided which
acts on the cam lever 80 to hold the roll at
all times against the wall of the cam disk.
The cam track 45 is so disposed as to -shift
the sliding section into place during the first

5 revolution of the roll 62 and out of place dur-

3

ing the fifth revolution théreof, the clutch
acting to stop the machine with the sliding
section displaced, as shown in Fig. 4.

The purpose of the displacement of the

sliding section 70 is to form a gap in the cir-*

cumferential- extent of the periphery of the
body sleeve of the roll to permit a work piece
to be inserted between the two rolls so that
the cooperating tool elements will act first at
an intermediate point on the work and not
upon its advancing end as they would if the
work were presented to rolls having each-a
complete periphery. Tialso permitsthe work
piece to be ganged as to its initial position
while located between the rolls.

A displaceable gauge is located close be-
hind the rolls where it may be engaged by
the entered end of the work piece. The gauge
comprises the end surface of an arm 92 (Figs.
2 and 5) which is carried by a block mounted
to slide transversely in a plate 90 bolted to
the machine frame behind the rolls. The
gauge block is moved back and forth by an
arm-94 (Fig. 4) secured to the rear end of a
shaft 96 (Fig. 5) journaled in the lower part
of the frame 10 and having at its forward
end a treadle arm 97 (Fig. 4) connected in
turn to a treadle rod 98. Both the treadle
rods 98 and 38 ave connected to the same
treadle so that, when the treadle is depressed
to trip the clutch and start the machine, the
gauge arm is shifted laterally to the right to
an inoperative position out of range of the
advancing work. When the machine stops
and the treadle is free to rise, a tension spring
99 connected to the treadle rod 98 acts to swing
the arm 94 toward the left and return the
gauge 92 to its initial operative position.

A stripper is provided for removing the
work from the punching elements of the up-
per roll 62 and preventing it from following
about the roll. This comprises an obliquely
disposed beveled plate 91 (Fig. 5) located
close to the rolls and just above the gauge
92 when the latter is in its operative position.
The gauge plate 91 is carried by a block 93
bolted in place upon-the plate 90. It will be
understood that the work piece passes beneath
the stripper plate as it emerges from the
rolls.

In front of the rolls the machine frame
carries an angularly adjustable bed plate 100
supported by cone-pointed screws 101 (Fig.
4) which extend through lugs in the machine
frame. Adjusting bolts 102 maintain the in-
ner edge of the bed plate in the proper posi-
tion with reference to the bite of the rotary
tools. A work guiding member, comprising
a narrow trough 84, 1s secured to the bed
plate and movable with it, serving to position
the blank strip as presented to the machine
and guide it in a path at right angles to the
axis of the rolls.

The operation of the machine will be ap-
parent from the foregoing description but
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may be summarized as follows. The cam 44
acts to bring the machine to rest in the posi-
tion shown in Figs. 1, 2 and 4, with the sec-
tion 70 displaced toward the right and the
gauge 92 in its left-hand position opposite the
gap in the upper roll. The work 1s present-
ed in the trough 84 and advanced between the
rolls until it encounters the gauge 92. The
operator then depresses the treadle, simul-
taneously tripping the clutch and moving
the gauge 92 toward the right out of the
path of the work. The rolls 62 and 66 are
immediately set in rotation and the perfo-
rating projections 64 of the upper roll,
initially located on the front side of the roll
and behind the gap, are moved to engage
the work and perforate it in cooperation with
the recesses 68 of the lower roll. As the up-
per roll turns, carrying the gap upwardly
away from the work, the cam track 45 acts
to shift the section 70 toward the left until
it completely fills the gap in the upper roll
and completes its periphery. With the sec-
tion 70 thus held in its operative posifion,
the rolls continue to make five revolutions.
During the fifth revolution of the rolls and
after the section 70 has acted upon the work
strip, the cam track 45 shifts the section
again toward the right into its inoperative
position and the rolls are brought to rest by
the action of the cam 44 when the gap in the
roll 62 is again located at the bottom of the
roll. This occurs when the strip 15 hag been
carried to a point which leaves substantially
the same end margin at its rear end as pro-
vided at its forward end. With the machine
stopped in this position, the work is released
by the rolls and the completed strip is free
to be withdrawn by the operator.

Having thus described my invention, what
I claim as new and desire to secure by Let-
ters Patent of the United States is:

1. A machine for operating on sheet mate-
rial, having in combination, a rotary tool
member comprising a support and periph-
erally disposed projecting tools and a co-
operating member comprising a support hav-
ing recesses to receive the tools, said members
being constructed and arranged to engage a
work piece between them and to act pro-
gressively thereon, one of said members hav-
ing a peripheral portion of its support mount-
ed for movement axially out of alinement
with adjacent portions of the periphery of
the member to permit the work to be pre-

-sented in position between the two members.

2. A machine for operating on sheet mate-
rial, having in combination, cooperating
members constructed and arranged to grip a
work piece between them and to act pro-
gressively thereon, one of said members com-
prising a rotary tool having a section of its
periphery displaceable axially thercof to
provide clearance for work to be presented
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in position between the member and its co-
operating member. -

3. A machine for operating on sheet mate-
rial, having in combination, cooperating
members constructed and arranged to en-
gage a work piece between them and act
progressively thereon, one of said members
comprising a cylindrical tool body with. cir-
cumferentially disposed operating elements
and having an element. carrying section
mounted for movement with its associated
elements axially of the tool body thereby
lessening the radius of a portion of the body
of the tool to form a gap in its periphery
which will permit the work to be presented in
position between the two members. _

4. A machine for operating on sheet ma-
terial, having in combination, cooperating
members constructed and arranged to engage
a work plece between them and to act pro-
gressively thereon, one of said members com-
prising a plurality of sector-like sections
forming a cylindrical tool with circumfer-
entially disposed operating elements, one of
the sections being mounted for movement
axially with its associated elements to form
a gap in the circumferential extent of the
periphery of the tool.

5. A machine for operating on sheet ma-
terial. having in combination, cooperating
cylindrical tools constructed and arranged to
engage a work piece between them and to act
progressively thereon, one of said tools hav-
ing a section mounted to permit displacement,
driving mechanism, and means for control-
ling the position of said section automatically
in timed relation to the starting and stopping
of the tools. '

6. A machine for operating on sheet ma-
terial, having in combination, rotary tools
constructed and arranged to engage a work
piece between them and to act progressively
thereon, one of said tools having a displace-
able operative section, means to displace said
section periodically, and starting and stop-
ping mechanism co-acting with said means to
stop the tools during a period when the sec-
tion is displaced and to rotate the tools during
a period when the section is restored to its
operative position.

7. A machine for operating on sheet ma-
terial, having in combination, rotary tools
shaped to act upon opposite sides of a work
piece, one of said tools having a displaceable
operative section, mechanism for driving the
tools and shifting said section acting in timed
relation to impart a predetermined number
of rotations to the tools while said section is
maintained in its operative position and
thereafter to displace said section.

8. A machine for operating on sheet ma-
terial, having in combination, rotary tools
adapted to engage a work piece between them,
one of said tools having a section initially
displaced, a cam for shifting said section,
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and associated driving mechanism acting to
impart a predetermined number of complete
revolutions to the tools between successive
movements of said section to and from cpera-
tive position.

9. A machine for operating on sheet ma-
terial, having in combination, rotary tools
adapted to engage a work piece and including
an operative section initially displaced to
permit the insertion of the work piece between
the tools, means for rotating the tools to
carry said section away from the work. and
means for shifting said section into opera-
tive position during such rotation.

10. A machine for operating on sheet ma-
terial, having in combination, rotary tools
adapted to engage a work piece, one of said
tools having a gap in its periphery and an
operative:section movable to close said gap,
means for starting and stopping said tools
while the gap is open, and means for closing
the gap during the rotation of the tools.

11. A machine for operating on sheet ma-
terial, having in combination, rotary work
feeding members, one having an operative
section movable to form a gap to permit the
work to be inserted freely between the feed-
ing members, driving mechanism, and auto-
matic means operating during rotation of
said members for shifting said section to and
from operative position while it is out of con-
tact with the work.

12. A machine for operating on sheet ma-
terial, having in combination, rotary work
feeding members for gripping a work sheet
therebetween, one having an operative section,
movable to form a gap to permit the work
to be initially positioned between the feeding
members, driving mechanism, and automatic
means associated therewith for moving said
section into operative position, maintaining
it there for a predetermined number of revo-
lutions and then displacing it to interrupt the
feeding action of said rotary members.

13. A machine for operating on sheet ma-
terial, having in combination, rotary work
feeding members, a gauge located at the rear
of said members, one member having an oper-
ative section arranged to be displaced to per-
mit the work to be passed freely between the
feeding members and into contact with the
gauge, and means operated during rotation
of the members for thereafter restoring said
section to operative feeding position.

14. A machine for operating on sheet ma-
terial, having in combination, rotary work
feeding members, a gauge located upon the
delivery side of said members, one member
having an operative section arranged to be
displaced to permit the work to be presented
to the gauge independently of the feeding
members, and automatic means for restoring
said section to its operative position at a pre-
determined point in the rotation of its asso-
ciated feeding member.

5

15. A machine for operating on sheet ma-
terial, having in combination, feed rolls, a
gauge located initially in the path of work
leaving said rolls, one of the latter having
a section displaceable to form a space which
will permit the work to be moved through
the rolls into contact with the gauge, means
for simultaneously removing the gauge and
starting the rolls, and means operated during
the rotation of the rolls for replacing said
section in its roll.

16. A machine for operating on sheet ma-
terial, having in combination, a pair of co-
operating feed rolls, one having its periphery
incomplete initially on the side toward the
other roll, driving means for the rolls, and
means for completing said periphery after
the roll is set in motion so that it may act
continuously to feed the work during its
entire subsequent rotation.
~ 17. A machine for operating on sheet ma-
terial, having in combination, a pair of per-
forating rolls having cooperating project-
ing elements and recesses which intermesh
during the rotation of the rolls, one of said
rolls having a sector-like section carrying a
projecting element and being movable on
the said roll to and from operative position
while disengaged from the recesses in the
other roll. :

18. A machine for operating on sheet ma-
terial, having in combination, a pair of per-
forating rolls having tools and being rotat-
able in intermeshing relation, one roll having
a tool-carrying section movable to and from
operative position, and means for automati-
cally shifting said section axiallv of the rolls
while in position remote from its associated
roll. - . : .

19. A machine for operating on sheet ma-
terial, having in combination, a pair of inter-
meshing rotary tools, one having a section
movable to and from operative position,
means for imparting a, predetermined num-
ber of rotations to said tools, and means for
automatically shifting said section during
the first and last rotation of said predeter-
mined number. _ '

20. A machine for operating on sheet ma-
terial, having in combination, a rotary tool
having a plurality of recesses, a rotary tool
having a corresponding nnmber of inter-

‘meshing projections, one of said tools hav-

ing a gap with parallel walls and a section
guided for movement between said walls,
and means for automatically shifting said
section at predetermined points in selected
rotations of said tool. ,

21. In a machine for operating on sheet
material, a rotary tool having a plurality of
projections arranged in rows oblique to its
axis, a gap with walls parallel to said rows,
and a section guided for movement between
said walls into and out of said gap.

22. A machine for operating on strip ma-
terial, comprising coacting rotary work feed-
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ing tools arranged to grip and move along
the work, one of said tools having a displace-
able peripheral section, and means for mov-
ing said section to and from operative posi-
tion to control the feeding movement of the
strip to be operated upon.

23. A machine for operating on strip ma-
terial, comprising rotary tools for feeding
and perforating a strip of material, one hav-
ing a displaceable section movable out of
operative relation to the other roll, and auto-
matic means for moving said section to and
from operative position in specific predeter-
mined rotations of the tool to control the ex-
tent of the strip which is perforated.

24. A machine for operating on sheet ma-
terial, comprising a pair of rolls having in-
termeshing tool members, one of said rolls
having a displaceable section, mechanism for
automatically shifting said section to and
from operative position in its roll, and pro-
vision for effecting a relative angular ad-
justment of the rolls without disturbing the
action of said automatic shifting mechanism.

25. A machine for operating on sheet ma-
terial, comprising a pair of rolls having in-
termshing tool members, one of said rolls hav-
ing an axially displaceable sector-like section
with a circumferentially extending flange,
and means acting on said flange to control
the position of said section at all times in
its roll.

96. A machine for operating on sheet ma-
terial, comprising a roll having projecting
tool elements and a cooperating roll having
corresponding recesses, an elongated guide
disposed on one side of the rolls and a gauge
on the other side, said roll first mentioned
having a section with tool elements which is
axially displaceable and has a circular flange,
starting and stopping mechanism for operat-
ing said rolls, mechanism operating in timed
relation thereto and acting upon said circu-
lar flange to shift said section to permit the
work to be inserted between the rolls and into
contact with the gauge. and treadle mecha-
nism for simultaneously withdrawing the
gauge and tripping the starting and stop-
ping mechanism. )

27. A machine for operating progressively
upon sheet material comprising a tool hav-
ing a displaceable tool section, said tool being
arranged to feed the work, means for dis-
placing said section, a gauge located in the
path of the work, and means for shifting said
gauge to an inoperative position acting in
timed relation to the movement of the dis-

placeable tool section.

28. A machine for operating on sheet ma-
terial having, in combination, a cylindrical
member, and a tool comprising a plurality of
sections the peripheral portions of which
normally constitute a continuous cylindrical
surface co-operating with the surface of said
cylindrical member to act progressively upon
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opposite sides of a work piece, said sections
being mounted on the tool for movement rela-
tively to each other axially of the tool to form
a gap in the cylindrical surface of the tool
to permit presentation of the work in posi-
tion between the member and tool.

In testimony whereof I have signed my
name to this specification.

MERTON D. PHELAN.
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