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To all whom it may concern:

Be it known that I, CHARLES C. TYLER, a
citizen of the United States, residing at Hart-
ford, in the county of Hartford and State of
Connecticut, have invented certain new and
useful Improvements in Milling-Cutters, of
which the following is a specification.:

This invention relates to the manutacture
of cutters, and has particular reference to the
manufacture of that class of cutters commonly
Lnown as ‘‘side-milling” cutters or ** faee
mills.” -

The object of my present invention 1s, pri-
marily, to furnish a cutter-blank for cutters of
the class specified having two sels or two se-

ries of circumferential tooth-'blank portions,

adapted to be peripherally notched or milled
to form successive relieved teeth with chip-
spaces intermediate thereto, and in which the
tooth-blank portions of one set are bent side-
wise in opposition to and alternate with the
tooth-blank portions of the other set, and 1n
which the alternating tooth-blank portions
are peripherally contiguous and project in
opposite directions, respectively, beyond the
side faces of the eutter—blcmk as will be here-
inafter fully described.

Another object of my invention 18 to fur-
nish an improved apparatus whereby a flat
metallic blank may have successive tooth-
blank forming portions orsegments, at or near
the peuphely thereof, bent or swawed In op-
pos&te directions, in &ltematmﬁ order CTOSS-
wise of the peuphel al line of and from OPPo-
site sides of said blank, to thereby produce a
cutter-blank having two sets of tooth-blank
portions, which are staggered or offset in op-

- posite directions, crosswise of the blank al-
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ternately, and which are adapted to be subse-
quently peripherally notched or milled to
form successive relieved cutter-teeth with
chip-spaces intermediate thereto. |

In the drawings accompanying and forming
a part of this specification, Figure 1 is aside
elevation of one form of the apparatusadapted
for producing cutter-blanks of the class speci-
fied, said figure showing two swaging mem-
bers with a plain untoothed cutter-blank in-
termediate thereto and in position to be
swaged into the form shown in Fig. 7, said
ﬁﬂme also showing members in the pOSlthl’l
they OCCUPY pr ep&ra‘um y to the swaging oper-

shown in Figs. land 2.

ation. Fig.2isasideelevation of the appara-
tusshownin Itig, 1, showing the swaging mems-
bers in the position they occupy after a blank
has been swaged between them. Ifig. 318 a
longitudinal s_ectlon of a portion of the two

tweenthem. Fig.4isaplanviewofthelower
swaging member ordie. Fig.5isa face view
of a pl:zum untoothed chscmdcﬂ blank before it
has been acted upon by the swaging members
shown in Kigs. 1 and 2 to form tooth-blank
portions in opposﬂ;e faces at or near the pe-
riphery thereof. Fig.6isa cross-section taken
through the center of the blank shown in Fig.

5. Flﬂ 7 is a face view of a cutter- 1)1&111{
havmﬂ two sets of oppositely-disposed cir-
cumferential tooth-blank portions, one set al-
ternating with those of the other set, which
blank is the result of the swaging ot the blank
shown in Fig. 5 as effected by the apparatus
Fig. Sisanedgeview
of the cutter-blank shown in Fig. 7. F¥igs. 9
and 10 are side and edge views, respectively,

on an enlarged scale, Of a p01t10n of a par-
tially- ﬁmshed cutter of the class specified,

Fig. 9showingin dottedlinesa cutteror toolin
pos:ttlon for cuttmﬂ* the chip-spaces 1n the pe-
riphery of the cutter-blank and for truing the
cutting-edges of the teeth so formed. Fig. 11
1S 8 CTOSS- sectional view of the swaged euttel-
blank, taken in dotted line a «, Flﬂ' 9, and
showmﬂ‘ the relative positions of two &djaeent
tooth-blank portions before the cutting-edges
thereof are brought into parallelism by the
subsequent chlp-spaee -forming operations.

Fig.12isasimilar view takenin dotted line b b,

Fig. 9, showing two adjacent cutter-teeth aftel
thelr cuttmﬂ-edﬂ'es have been brought into
parallelism and trued by the ehlp-spaee—fm m-
ing operation; and Flﬂ 13 is a similar cross-
sectional view of a portlon of a finished cut-
ter, showing the opposite sides of the two ad-
j_acent teeth oround off to bring the opposite
side faces of the adjacent oppositely-disposed
teeth at their cutting ends into parallelism

with the side faces of the cutter and to bring

the side faces of all of the alternating teeth
into alignment.

Slmllar characters 1eplesent like pmts in
all the figures of the drawings.

In the dra,wmﬂ's only so much of one f01111
of apparatus for making cutter-blanks of the
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class specified is shown as is deemed neces-
sary to clearly illustrate the manufacture of
such blanks.

In the manufacture of milling-cutters of the
class specified 1 employ, prefe ably, a plain
flat discoidal blank, as I3, of a diameter sub-
stantially or apprc:)}:im&tely coinciding with
the diameter of the finished cutter to be made
from said blank and ]mvi.ng an axial recess
or centering-opening 2, adapted for receiving
the centerin ﬂ'—pm or positioning-pin (:-‘Ls Shown
in Figs. 1 and 3 and designated by 3) of the
swaging apparatus, which apparatus will be
hereinaftor fully deseribed.

As distinguished from the invention of
forming 1eeﬂl or serrations in the opposite | ter-blank
faces of blanks by means of dies by compres-
sion—as set forth, for instance, in my prior .
application, Serial No. 536,171, filed Janu-
ary 25, 1895—the fsuccesswe mreumferenual
portlons of the blank .
BB arenotsubjected to compression,but merely
have the angles of their faces changed rela- :
tively to eﬁwh other and relatively LO the side :
faces of the cutter-Dblank, adjacent tooth-
blank-forming portions being bent, respect- :
ively, in opposite directions crosswise of $aid |}
| said plane faces are

tooth b]cﬂl]ﬂ_ for ming

blank

]:sy the term T pempheml tooth—blank form-
the dmmn og, for eng

ing portwné,” as applied to the plain discous

blcmh 3, are meant those segments at the pe-
riphery of said blank 111ter.m ediate to the ra-
dial dotted lines deswnated 1)3? 4 in Tig. 5 of ;;
The two opposing sets of tooth—
blank por‘mons of the swaged blank (desig-
') are shown most clearly in Fig. 7
of the drawing S,fmd aredesighated,the tooth-
5 and the tooth- :
| portion of the blank to an extent only suffi-
| cient to bring the opposite faces thereof into

the dmwm 0.
nated by B

blank portmn of one Set by
blank portions of the other set by 6
As an instrumentality for the 111&11111'.:1(313[11‘

of my improved milling-cutters of the class
specified 1 usually employ two cutter-blank- -
qunmﬂ members, as shown in Figs. 1, 2, and

3 of the drawings, and demﬂnated by D and
&tes the necessity of a subsequent truing op-

D’ 1‘681360131?91}; These swaging membel‘s

whlch are, as shown in F]“‘S 1 zmd 2, eon- |
structed and adapted for co-operatlon as com-
plementary dies, have substantially similar

tooth-blank-swaging working faces-—-—-th&t 18
| blank-forming portions, of said blank, as such

to say, the WOl‘klIl“‘ Face of eac,h die has a eir-

cuit of altern&tmfr and COl‘reSpondmﬂ‘ tooth-

blank-forming pr ogectlons 7 and tooth-blank-
forming indentations 8, and said dies will e
SO dlsposed In an oljemtwe relation t]mt the

tooth-blank-forming projections 7 iipon the
working face of one die will be complenien-

tary to .::md will coact with the tooth-blank-
forming indentations 8 in the other die.
Thus 1t will be seen that when the two dies D
and D’ are pressed toward each other and
acainst the opposite sides of aplain blank, as
B, which is held between the working faces
thereof. the coacting tooth-blank - fbrmiﬂﬂ*
projections and 111clen’rat10ns of one die will
coact with the indentations and prowc’omns,

respectively, of the other die and swage or

bend the successive tooth-blank-forming pozr-

tions of the blank B to bring the same tothe
form shown in Figs. 2, 4, m]d 8 of the draw-
ings, with ad] a,eent tooth-blank: portions 5 and
6 bent sidewise in opposite directions, re-
spectively. The tooth-blank-forming pro-
jections and indentations upon and in the
face Of each die will in practlce, as shown in

Fig. 5, be somewhat V-shaped in longitudi-
nal section, ora section takenin a line radiat-
ing from the axis of said die. It will be un-
derstood, however, that the contour of said
tooth-blank-forming projections may be V-
ried without departing from my present in-
vention. |

As a 1116&118 for holding the untoothed cut-
cainst distortion at the middle
portion thel eof duri ing the operation of swag-
ing or bending the perlpheml tooth-blank-
formmg portmns, and at the same time effect-
ing a truing or straightening of the middle
portwn of said bl:gmk the two swaging-dies
D and D' have the middle portlons of the
working ends thereof (or those portions inter-
1116(:11&139 to and within the circuits of the
bights or tooth-blank-forming rims) in rela-
twely parallel planes emneldmn with the
planes of the two side faces of the blank and
‘Ld&pted as will be un-
derstood by compm 15011 of Figs. 1, 2, and 3 of
aging the opposite side
faces, 1‘eSpec131V@1y,, of the b]ank and for press-
ing the middle portmn of said blank between
Smd pla,ne faces at or near the completion of
the working stroke of the die D, thereby ef-
feeting an fweumte truing ﬂlld peripheral
alwnmcnt of said blank. It will be under-
stmd that the die D will ‘be so limited in its
working stroke as to Compress the middle

true pm'a,llehqm without peripheral expan-
sion. This is a matter of considerable im-
portance in the manufacture of circular mill-
ing-cutters of the class specified, as it obvi-

emtmn, as Wwould be necessary if no means
were provided for sustaining the middle por-
tion of the blank against d1stort1011 during
the operation of bendmn the peripheral tooth—

bending or swaging operation atthe perlphery
of said blan]z Would have a tendency to later-

| ally distort the middle portion of the blank
| or cause the same to buckle.

The dies or tooth-blank-forming members
may, if desired, be used in eonnectmn with

an ordinary drop-presa, and one of said dies,

herein shown as the lower die D', will be pro-
vided with a centermﬂ'-pm, as 3, adapted for
entering the axial recess in the blank B and

for preventmo displacement of said blank

while being operated upon by the dies. In
the present instance the pin 3 is shown (see
Fig. 3) seated in an axial recess in the lower
die D’, with its end 131‘0]6(3131119‘ beymld the
working face of said die in position to enter
the axial recess 8 in the upper die D. This
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pin also positions the upper die relatively to
the lower die,so as to prevent transverse
movement of one die relatively to the other.
To secure the highest degree of precision
and efficiency in cuttels of the class specified,
having staggered teeth, substantially as de-
scribed, and to thereby adapt them for high-

grade work, 1t 1s of material importance that

the peripheral cutting-edges of the teeth 12
and 12" of said cutter shall be truly parallel
with one another and in a plane parallel to
the axis of said cutter. To accomplish this,
it is desirable that the blank B shall have the
tooth-blank-forming portions thereof swaged,

as hereinbefore described, without breaking

the continuity of the middle portion of the
periphery of the blank to form the successive
tooth-blanks 6 and 7, bent sidewise, respect-
1vely,in opposite directions, and subsequently
removing, by milling or otherwise, a portion
of each tooth-blank to form peripheral relief
or chip spaces 10, which milling operation
also trues the cutter-teeth, bringing their cut-
ting-edges into parallelism. These opera-
tions, in the respective order described, take
precedence in practicability overthe same op-
erations 1f the order thereof was reversed, for
the following reasons, to wit: By swaging the
cutter-tooth - blank - forming portions of the
blank I3 to form the cutter-blank portions 5
and 6, in the forms shown in Figs. 7 and 11,
without breaking the continuity of the periph-
eral line of the cutter-blank, a continuous
strengthening - web (designated by 13 and
shown most clearly in Figs. 8 and 10) is pre-
served,which extends entirely around the cut-
ter-blank at a point approximately central be-
tween the side edges thereof, thereby main-
taining the normal rigidity of the blank and
better qualifying the same for sustaining the
subsequent peripheral cutting operation,

which would not be the case if the periphery of
the blank was first kerfed or notched to form
the teeth and the teeth formed thereby were
subsequently bent in opposite directions, as
with relatively thin cutters the cutter-teeth
would bemore orless resilient and would have
a tendency to vibrate when resharpened or cut
to bring the peripheral cutting-edges thereof
Into parallelism, which would, in a measure,
reduce the precision of the cutting-edges of
the teeth. This strengthening-web 13 lies
mtermediate to the two dotted lines 15 and
15’, (shown in Figs. 8and 10,) or between op-
posite side faces of opposing tooth-blanks 5
and 6.

By reference to Fig. 11 of the drawings,
which illustrates the swaged blank prepara-
tory to having the tooth-blank portions there-
of periphera.lly. notched or cut away to form
the teeth with intervening chip-spaces, as
shown in Kig. 9, it will be seen that the tooth-
blank portions 5 and 6, respectively, of the
two sets of tooth-blank portions have their
peripheries inclined in opposite directions
relatively to each other and obliquely to the
axis of the cutter-blank.

ce
L

T'o form the teeth 12 with chip-spaces 10 in-
termediate thereto, and by the same opera-
tion to bring the apexes or extreme forward
peripheral cutting-edges of the oppositely-
disposed teeth into parallelism, as shown in
Kig. 12, and thus produce the finished cutter,
the periphery of each tooth-blank, as 5 or G,
will be notched or cut away by means of a
cutting tool or mill, such as shown i1n dotted
lines in Kig. 9, and at the same time a por-
tion of the next adjacent preceding tooth-

blank  will be cut away slightly to true the

peripheral cutting-edge of the succeeding
tooth and bring the same into parallelism
with the axis of the cutter, as will be readily
understood by a comparison of Figs. 9, 11,
and 12 of the drawings.

For the purpose of bringing the cutting-

face of the cutter Ctoa predetermmed W 1dth

~and for the further purpose of providing a

proper support or backing for the outer edges
of the cutting-faces of the respective teeth,
the side faces of the oppositely-disposed teeth
12 and 12" will be ground, as at 14 and 14
(see Fig. 13,) so as to bring the forward por-
tion of the outer side face of each of the sev-
eral teeth perpendicular to the cutting-edge
of such tooth for a considerable distance to
the rear of such cutting-edge, whereby a
strong backing or support is provided for pre-
venting chipping off, fracture, or distortion
of the cutting-face. It will be obvious that
this is a matter of considerable importance,
as 1f a cutting-edge having an inwardly-re-
treating face were presented to the action of
the work the teeth would be liable to be
broken off or bent and the efficiency of the
cutter impaired, 1f not destroyved.

Having thus described my invention, I
claim—

1. The herein described cutter-blank for
side-milling-cutters, it consisting of a discous
blank having a continuous periphery, and
having successive tooth-blanks inclined al-
ternately crosswise of the blank in opposite
directions respectively, and each tooth-blank
having its two side faces merged into, or tan-
gential with relation to the opposite side
faces respectively, of the cutter-blank, sub-
stantially as described.

2. As an improved article of manufacture,
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a milling-cutter of the class described having '

‘aseries of successive peripheral teeth of a uni-

form thickness, and of substantially the same
thickness at their respective bases as the
thickness of the cutter-body, and inclined

120

transversely of said cutter-bodyalternatelyin

opposite directions respectively, and having
their peripheral faces equidistant from and in
parallelism with the axis of the cutter, each
tooth having the forward portion of its outer
side face perpendicular to its peripheral cut-
ting-face for a considerable distance to the
rear of such cutting-face, whereby the cut-
ting-faces of the teeth are firmly supported to
prevent distortion, fracture, or chipping off of
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cutting-edges of the teeth, substantially as
described. - |

3. The herein described milling -cutter
blank for circular milling-cutters of the class
specified, it consisting of a circular blank hav-

ing a circuit of successive tooth -forming-

blank portions, of a thickness coinciding sub-
stantially with the thickness of said blank,and
extending outward, alternately, in opposite
directions crosswise of said blank, and periph-
erally connected, midway of the thickness of
said blank, by a continuous strengthening-
web, and tooth-blank, each having one side
face thereof projected beyond one or the
other face of said blank, substantially as
shown and described. |

4. In an apparatus for forming milling-cut-
ter blanks of the class specified, in combina-
tion, a relatively-fixed swaging-member hav-
ing a circuit of alternating and corresponding
tooth-blank-forming projections and tooth-
blank-forming indentations upon and in, re-
spectively, the working-face, and at or near,
the periphery thereof, and having a plane-
faced blank-holding and straightening middle
portion between and within the circuit of, sald
projections and indentations; a relatively-
movable swaging - membeér having a circuit
of alternating and corresponding tooth-blanlk-

forming indentations and tooth-blank-form-
ing projections, complementary to,and adapt-
ed to coact with, the tooth-blank-forming pro-
jections and tooth-blank-forming indenta-
tions, respectively, of the relatively-fixed
member, and also having a plane-faced blank-
holding and straightening middle portion be-
tween and within the cireuit of said projec-
tions and indentations, and adapted for co-
acting with the similar plane-faced portion of
the relatively-fixed member for holding and
straightening a blank, during the operation ot
swaging said blank between said two mem-
bers: and both members being adapted for
coaction to form successive circumferentially-
disposed tooth-blanksin an untoothed cutter-
blank, which are alternately inclined in op-
posite directions, respectively and crosswise
of the cutter-blank; and means in connection
with said swaging-members, and adapted for
holding the cutter-blank against transverse
movement, relatively to said members, sub-
stantially as described, and for the purpose
set forth.

CHARLES C. TYLER.

Witnesses: '
FRED. J. DOLE,
S. W. Porrs.
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