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METHOD OF MAKING ROTARY CUTTERS

Original application filed Juiy 11, 1929, Serial No. 377,438. Divided and this application filed April 1,
1932, Serial No. 602,493.

This invention relates to methods of mak-
ing cutters and is exemplified with refer-
ence toa cutter such as described and claimed
in my ‘copending application for United
States Letters Patent Serial No. 877,438, filed
July 11, 1929 of which the present applica-
tion is a division.

It is an object of this invention to provide
a method by the practicing of which cutters,
such for instance as ‘those disclosed in the
above-identified application, may be manu-
factured quickly and accurately. With the
above object in view, my novel method con-
templates the forming of a blank of the gen-
eral shape of two cones having a common
base, cutting in the blank in series of grooves
each of which begins at a conical surface of
one of the cones and terminates at the coni-
cal surface of the other of the two cones, and
cutting in the blank another series of grooves
connecting the grooves of the first series,
thereby forming two series of circumferen-
tially staggered teeth spaced from each other
by an opening extending substantially cir-
cumferentially of the cutter in -which the
chips are received and through which they
pass off and hereinafter spoken of as a chip-
disposing opening.

‘With the above and other objects in view,
the invention will now be described in con-
nection with the accompanying drawing and
pointed out in the claims.: -

In the drawing, : S

Figs. 1 to 4 are perspective views showing

356 the partially completed illustrated cutter dur-
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ing four progressive stages of its construc-
tion;

Fig. 5 shows the completed cutter;

Fig. 6 is a perspective view of a partially
fitted heel-seat portion-of a shoe in a condi-
tion to be operated upon by the illustrated
cutter; and :

Fig. 7 shows the relative positions of the
cutter and a sole attached to a shoe as the cut-
ter moves toward the median line of the sole
to form a heel breast receiving shoulder upon
the sole and to trim fillets from.the heel-seat
portion thereof. : :

The illustrated cutter-10 is described with
reference to its application in performing a

step of a heel-seat fitting operation upon soles

-attached to shoe uppers. In fitting the heel-

seats of shoes in a: machine, such for exam-
le as that described in United States Letters
atent No. 1,837,399, granted December 22,
1931, on an application filed in my name, it is
customary to trim the rear portion of a sole

12 attached to a shoe to form a sole tongue

portion or heel-seat portion 14 which has a
beveled marginal portion 16 and has a shape
complemental to that. of the attaching face
of a heel to be applied to theshoe. The tongue
portion 14 is fitted by a rotary cutter (not
shown) commonly known as a back cutter and
mounted for rotation about an axis disposed
at substantially right angles to the plane of
the sole and movable in a horseshoe-shaped
path from one end of the heel breast line of
the sole to the other., '

After shaping the tongue portion 14 of the
sole (Fig. 6) in the above-mentioned machine,

-it is desirable to remove fillets 18 which are

located rearwardly of and at the opposite end
portions of the breast line 20 of the sole 12
and also to form on the sole at the opposite
end portions of the heel breast line thereof
heel breast receiving shoulders or abutments
22 -with: which the breast of the heel is en-
gaged when the heel is properly located upon
the shoe.  The illustrated cutter 10 is de-
signed simultaneously to form the heel breast
receiving shoulders 22 and to wing out the
fillets 18 in order that each of the forward
lateral beveled portions 16 of the tongue por-
tion 14 will extend to its respective shoulder
22 and form therewith a clean-cut dihedral
angle.

The machine for performing the heel-seat
fitting operation is described in detail in the

above-mentioned United States Letters Pat-:

ent No. 1,837,399 and need not be described
herein. - In such 2 machine the shoe is posi-
tioned bottom side up and crease plates 24

-engage within- the rand crease at opposite
sides of the shoe t6 support the sole 12 and . ®

to guard the shoe upper from injury during
the fitting operation. After the tongue por-

tion 14 has been beveled by the above-men-

tioned back cutter, the cutter 10, the axis of
rotation 26 of which is inclined at an angle
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to the sole (Fig. 7) is moved transversely of
the sole from one edge 27 of the sole to the
edge 29 successively to form the heel breast
receiving shoulders 22 and to wing out fillets
18 at opposite sides of the sole of the shoe.

The cutter 10 is fully described in applica-
tion for United States Letters Patent Serial
No. 377,438 above referred to and comprises a
series of circumferentially disposed shoulder
forming teeth 28 and a series of circumfer-
entially disposed winging out or fillet cutting
teeth 30, the teeth of one series being in cir-
cumferentially staggered relation with the
teeth of the other series. The cutting edges
32 of each of the shoulder forming teeth 28
are arranged in the conical surface 34 (Fig. 1)
of one of two truncated cones having a com-
mon base and the cutting edges 36 of the fillet
cutting teeth 30 are arranged in the conical
surface 88 of the other cone. The teeth of
one series are also spaced from the teeth of
the other series by a chip-disposing channel
or opening 40 of zigzag shape and extending
circumferentially of the cutter.

As the cutter 10 operates upon the sole 12
the shoulder forming teeth 28 cut down upon
the sole and therefore tend to force the sole
against the crease plates 24. It will be noted,
however, that as the cutter 10 moves toward
the median line 42 of the sole the fllet cut-
ting teeth 80 have a slight tendency to pick
up from the crease plate 24 the portion of
the sole being trimmed. This condition
should be avoided since it causes the cutter 10
to cut too deeply into the sole and prevents
the proper shaping of the sole. The tendency
of the sole to be picked up by the cutter has
been overcome to some extent by construct-
ing the fillet cutting teeth 30 in such a man-
ner that they trim by a draw shearing cut,
but in order further to insure that the sole
will not be picked up during the operation
of the cutter the cutter 10 is provided with a
conical or button portion 44 which engages
the sole as the cutter moves transversely
thereof.

In order to make the cutter 10, a threaded
recess 48, shaped to receive a shaft 50 upon
which the cufter is mounted for rotation, is
formed in a piece of stock and then the stock
is turned down to provide a blank 46 (Tig. 1)
having the general shape of two cones or
frustums of cones which have a common
base.

In order to form the teeth 28, 30 from the
blank and to provide the chip-disposing
channel 40, the blank 46 is cut by a series of
circumferentially spaced grooves or slots 52
(Fig. 2) each of which is inclined to the com-
mon base of the cones. Each of the slots 52
extends from the conical surface 34 of one
of the cones to the conical surface 38 of the
other cone. The cutting edge 36 is formed
by the intersection of the slot 52 with the con-
ical surface 38, and the inclination of the slot
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to the common base is such that the cutting
edge 36 will wing out the fillets 18 by a draw
shearing cut which will have little tendency
to picl up the sole. In making this cut it 1s
customary to cause the slot forming cutter
to move lengthwise of the slot 52 in order
that the side 54 of each of the slots 52 which
terminates in the cutting edge 36 can be read-
ily undercut. .

After forming the above-described grooves
or slots 52 another series of circumferential-
ly spaced grooves or slots 56 is formed 1n the
blank 46. The slots 56 terminate at the slots
52, and are formed by radially sinking a mill-
ing cutter into the blanlk 46. The cutting
edges 82 of the shoulder forming teeth 28 are
formed by the intersection of the slots 56
and the conical surface 34. It will be noted
that one side of each of the slots 56 passes
substantially through a point 58 (Fig. 2)
which represents a point at which a side of
slot 52 intersects the periphery 62 of the
common base of the cones and that the other
side of each of the slets passes substantially
through a point 60 at which a side of an ad-
jacent slot 52 intersects periphery 62. in or-
der to strengthen the ends of the teeth 28 5t
is sometimes the practice to reduce the width
of slots 56 so that the sides thereof are located
slightly within the lines 62, 64 respectively.

The slots 56 may be said to be inclined to
the commen base of the cones and to be post-
tioned between, inclined to, and to connect,
successive slots 52. After the teeth 28, 3
have been blanked out as illustrated in Fig.
3, angular portions are removed from the
rear part of the fillet cutting teeth 20 to
form secondary clearance surfaces 68 (¥ig.
4) and portions of the conical surfaces of the
teeth 30 located letween the cutting edges 36
and the secondary clearance surfaces 68 are
relieved to provide primary clearance sur-
faces 70 for the teeth 30. In lile manner the
rear portion of the conical surface of each
of the shoulder forming teeth is flattened to
form a secondary clearance surface 72 and
the portion located between the cutting edge
32 and the secondary clearance surface 72 of
each of the teeth 28 is trimmed away to pre-
vide a primary clearance surface 74.

It will be noted that the lower ends of the
slots 52 are spaced from the end 76 of the
blank 46 in crder to provide the conical or
button portion 44 which engages the sole
during the operation of the cutter 10 tc¢ in-
sure that the sole will be held down against
the crease plates during the operation of the
cutter.

Having described my inventien, what
claim as new and desire to secure by Letters
Patent of the United States is:

1. That mothod of malking a rotary cutter
which comprises the steps of forming a blank
of the general shape of two cones having a
common basge, cutting in the blank z series cf
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grooves each of which begins at the conical
surface of one of the cones and terminates at
the conical surface of the other cone, and cut-
ting in the blank another series of grooves
co*mectmfr the grooves of the first series
thereby foxmmw two series of circumferen-
tially stagger ed teeth spaced from each other
by a chip- dlspognw opening extending sub-
stantlahy circamferentially of the cutter.

2. Those steps of the method of making
rotary cutters consisting in forming a blank
having the general shape of two cones hav-
ing a common base, cutting at spaced inter-
vals cir cumielentmlly of the blank a series
of grooves each of which is inclined to the
common base of the cones, catting at spaced
intervals circumferentially of the blank and
between the grooves of the first series an-
other series of grooves connecting successive
grooves of the first series and fornuno there-
with a zigzag chip-disposing channel ‘extend-
ing urcumferenmllv of the cutter.

3. That method of making rotary cutters
which comprises the steps of forming a blank
having the general shape of two cones pro-
vided with a common base, cutting at spaced
intervals circumferentially of the blank a
series of slots each of which is inclined to
the common base and has an undercut side
terminating in a cutting edge lying in the
conical surface of one of the cones, cutting
at spaced intervals circumferentially of the
block and between the slots of the first series
another series of slots connecting successive
slots of the first series and one of the sides
of which terminates in a cutting edge lying
in the conical surface of the other cone, the
slots forming a zigzag chip-disposing chan-

nel extending circumferentially of the cut--

ter.

4. That method of making rotary cutters
which comprises the steps of formmor a'blank
having the general shape of two cones pro-
vided with a common base, cutting at spaced
intervals cncumferentmlly of the blank a
series of slots each of which is inclined to the
common base of the cones, and cutting at
spaced intervals circumferentially of the
blank and between the slots of the first se-
ries another series of slots which connect suc-
cessive slots of the first series and the high-
est portion of each of the opposite sides of
which . passes substantially through a point
of intersection of one of the sides of the first-
named slots and the periphery of the com-
mon base, the slots of the last series férm-
ing with the slots of the first series a chip-
dlSpOSlnﬂ' channel extending substantially
cncumferentlally of the cutter.

5. That method of making rotary cutters
which comprises forming a blank having the
general shape of two cones having a common
base, cutting at spaced intervals circumfer-
entially of the cutter a plurality of spaced
slots passing through and inclined at préde-

3

‘termined angles to the common base of the

cones, and forming another series of circum-
ferentially disposed slots, the sides of which
respectively pass substantially through suc-
cessive polnts of intersection of the first-
named slots with the periphery of the com-
mon base, said second-named slots forming
with the first-named slots a plurality of teeth
staggered circumferentially of the cutter and
spaced from each other by a chip-disposing
opening extending substanflally circumfer-
entially of the cutter.

6. The method of making a rotary cutter
comprising the steps of formln(r a blank of
the general shape of two cones havmv a com-
mon base cutting at spaced 1ntervals circum-
ferentlally of the blank a series of grooves
each of which is inclined to the common
base of the cones and starts at the-conical
surface of one of the cones and terminates
at the conical surface of the other cone, and
cutting at spaced intervals circumferentially
of the blank another series of grooves each of
which is inclined to the common base and is
positioned between, inclined to, and connects
successive first-named grooves, said grooves
forming with each other two series of cir-
cumferentlally staggered - teeth, the cutting
edges of the teeth of one series lying sub-
sf:mtlf!lly in the conical surface of one of
the cones and the cutting edges of the teeth
of the other series lying Shbstantmlly in the
conical surface 'of the other cone.
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7. That method of making rotary cutters

which comprises the steps of forming a
blank having the general shape of two trun-
cated cones havmg a common base, and cut-
ting in the blank a plurality of slots each
of -which is inclined to the common base and
to an adjacent slot to form two series of cir-
cumferentially staggered teeth, the cutting
edges of the teeth of one series lying in thé
conical surface of one cone and the cutting
edge of the teeth of the other series lying in
the conical surface of the other cone.

That :method of making rotary cutters
whrh comprises the steps of formmO‘ a blank
having the general shape of two truncated
cones havmg a common base, cutting in the
blank a series of grooves spaced at substan-
tial distances from the end of one of the
cones to form a conical portion which serves

-as a holddown:for work to be operated upon

by the cutter and each of which begins at the
conical surface of one of the cones and ter-
minates at the conical surface of the other
cone, and cutting in the blank another series
of grooves connecting grooves of the first
series to form two series of circumferentially
staggered teeth spaced from each other by a
Chlp disposing opening extending substan-
tially circumferentially of the cutter.

9. That method of making rotary cutters
which comprises the steps of forming a
threaded recess in a piece of stock, trimming
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the stock to form a blank of the general shape
of two truncated cones having a common base,
and cutting in the blank a plurality of slots
each of which is inclined to the common base
5 and to an adjacent slot to form two series of
circumferentially staggered teeth, the cut-
ting edges of the teeth of one series lying in
the conical surface of one of the cones and
the cutting edges of the teeth of the other
10 series lymg in the conical surface of the other
cone.

10. That method of making rotary cutters
which comprises the stepsof forming a blank
having the general shape of two cones pro-
vided with a common base, cutting at spaced
intervals cir cumferenmally of the blank a
series of slots each of which is inclined to the
common base, cutting at spaced intervals cir-
cumferentially of the block and between the
slots of the first series another series of slots
connecting successive slots of the first series,
the slots of one series forming with the slots
of the other series two series of circumferen-
tially staggered teeth, the cutting edges of
the feeth of one series 1} ing substanti ‘111y in
the conical surface of one of the cones and
the cutting edges of the teeth of the other
series lymv in the conical surface of the other
cone, and removing portions of the conical
surfaces of each of the teeth rear wardly of the
cutting edge thereof to provide cutting clear-
ances therefor.

11. The method of making rotary cutters
which comprises the steps of forming a blank
having the general shape of two truncated
cones havmv a common base, cutting in the
blank a plur%hty of slots each of which is in-
clined to the common base and to an adjacent
slot to form two series of circumferentially
staggered teeth, the cutting edges of the tecth
of one series Iylno in the conical surface of
one of the cones and the cutting edges of the
teeth of the other series lying in the conical
surface of the other cone, cutting away a por-
tion of the conical surface of each of the teeth
at points spaced from the cutting edges of
the teeth to provide a secondary cuttmd “clear-
ance for the teeth and removing portlons of
the conical surface of the teeth located be-
tween the cutting edges and the secondary
clearances to prowde primary cutting clear-
ances for the teeth.

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

EARL A. BESSOM.
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