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To all whom it may concern:

Be it known that I, HENRY SMITH BROWN,
a citizen of the United States of America, and
a resident of the ecity of Easton, county of
Northampton, State of Pennsylvania, have
invented certain new and useful Improve-
ments in’ Removable-Tooth Milling-Cutters,
of which the following is a specification.

My invention relates to milling-cutters, and
comprises a cutter for milling or analogous
machines which is provided with teeth which,
while securely held in operative position, may
yet beremoved when desired—as, forinstance,
where a portion of such a tool has been dam-
aged. DBy theemployment of my invention it
will be possible to replace the broken part and
to so avoid the expense and wear which would
follow were the whole instrument cut down
into symmetry with the injured portion. In
the drawings is shown a milling-cutter in
which the teeth are arranged spirally upon a
cylinder. With this construction the grooves
which will be left by the interstices between
the teeth will be removed by the succeeding
teeth, making a smooth eut. The invention
isnot, however, limited to any particular form
of cutfer and may be used wherever appli-
cable.

In the drawings, Figure 1 is an end view,
partly in section, showing a milling-cutter
withtwoteethand alsoillustrating the method
of removal. Fig. 2 is an end view of one of
the teeth and its locking device. Fig.8isa

- section on the line 3 3, Fig. 2, the key being

in full lines. Fig. 4 is a view similar to Fig.
3, except that the key and keyway are screw-
threaded. Fig. 5 is a section on the line 5 5,
Fig. 4. Fig. 6isanend view onreduced scale,
showing a milling-cutter without a central
opening and indicating in dotted lines the po-
sitions of the tooth-socketsand keyways there-
in and also the use of screw-threaded keys.
Fig. 7isa detail view showing a serew-thread-
ed tool for removing the teeth. Fig. Sisa
view in elevation, showing a cylindrical cut-
ter to which the invention has been applied,
and Fig. 9 is an end view of the cutter shown
in Fig. 4.

As indicated in the drawings, Fig. 1, A is
the body of a cutter, made of metal. B Bare

removable teeth on the opposite sides of the

periphery thereof. Cisa rod. for driving out
the teeth, and D D are locking pins or keys.
Theteeth B comprise body portions b, which

are desirably cylindrical in form, although

this is not essential, and they may be made
of angular form, if desired, the advantage of
the cylindrical form being that the receiving-

‘sockets can be produced by simple drilling or

coring in the foundry if the body is of cast
metal. The outer end of each tooth is formed
with a cutting edge b’ such as may be desired
and a depression or keyway f for locking it in
operative position. The teeth B are inserted
into sockets K, formed in the periphery of the
cutter or body A in the desired positions, and
the bottoms of the sockets I are formed with
a shoulder, so that the bodies b of the teeth
will fit down and seat squarely against the
bottoms of the said sockets, where they should
beheld as firmly as is consistent with removal.

In the body A, parallel with and extending

partly into the socket E, is formed a way d
for the key D, which is driven down into its
way d and at the same time engages the de-
pression formed in the front or, it may be, in
the side or back of the body of the tooth to
receive it. The center of the cutter A, as
shown, is hollow; but this is not essential so

far as my invention is concerned. As shown.

in the drawings, an opening e of less diameter
than the socket E is formed from the bottom
of the socket into the central space a in the
cutter, and the opening ¢ is in line with the
opening d on.the opposite side of the tool,
which normally contains the key for the tooth
upon the opposite side.

The teeth npon the cutter are therefore ar-
ranged so that while their cutting edges are
substantially upon the same axial line the
opening in the base of the socket of one tooth
is in line with the keyway of the locking de-
vice of the corresponding tooth upon the op-
posite side of the cutter, and the body A of
said cutter may, so far as this is econcerned,
be hollow or solid. With this construetion I
am enabled to fit my removable teeth tightly
into sockets which afford ample support, se-
curing them and preventing them from turn-
ing therein by pinsorscrews, which are pref-
erably arranged upon their front sides so.as
to give the full unbroken support to the back
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of the tooth, making it practically as strong
as though 1nte<n al with its support.

In Figs. 1, 2, 3 8, and 9 the locking pins or
keys D are shown as short smooth pins of sub-
stantially even diameter throughout. These
pins engage an equally smooth keyway, so
that when it is desired to remove them they
are driven through the keyway, as will ap-
pear. InFigs.4and5Ihave, however, shown
the locking-pin in the form of a serew, and
with this construction the keyway is secrew-
threaded, as is also that portion of the tooth—
the depression—adjacentto and forming part
of the keyway, and in referring to locking
pins or keys it must be understood that both

the plain'and the screw-threaded keys arein- |

cluded, and, furthermore, I may use a screw
with a head or one without. I also contem-
plate screw-threading the keyway from end
to end, so that the screw-threaded key of one

tooth might be driven through to eject the

tooth in the opposite side, although for this
purpose I prefer to use the tool shown in Fig.
7 after the key D' has been removed. The
said tool C'hasasmoothshank C?and isserew-
threaded at its upper portion C? to register
with the screw-threads in the keyway, by en-
gaging which it can, when turned, be forced
through the keyway in the body of the cutter
to engage and eject the tooth on the opposite
side.

As indicated in Fig. 6, the body F of the
cutter may be solid, thereby differing from
the usnal form, Whlch is indicated in 11 ig. 1.
The tooth- soeket% G and the keyway g are
arranged in precisely the same relation as al-
ready described, the only difference being
that the keyways are in the form of continu-
ous passages by reason of the cutter-head
being solid. I also illustrate in this fignre
the screw-threaded keyway g, which may in
some instances be preferred, and with which
I use a screw-threaded key D' instead of the
smooth pins D. Having a screw - threaded
keyway, I can then use the tool ', having a
screw-threaded rear portion and a slightly-
contracted frontend, or the plain rod C, as pre-
ferred. i

The method of removing the teeth ig simple
and sure. When it is desired to remove a
tooth, the key of the opposite tooth is first un-
screwed and removed or driven into the cen-
tral opening @, when it can be removed, or
if the body A of the eutter is solid it may be
driven through to the base of the opposite
tooth which is to be removed. Therod C or
the tool C' can then be inserted through the
opening d vacated by the key D or D' or fol-
lowingthe key D and placed through the open-
ing e in the base of the socket E of the tooth
to be removed, which is then driven outward
by force applied to the rod C or to the tool C'.

By the means described even a tightly-fit-
ting tooth ean readily be removed, and in or-
der to secure this desired result the openings
e in the bases of the sockets of the teeth and
the ways d for the locking-pins of the oppo-

site teeth are arranged in parallel lines in
pairs about the cutter, the result of which is
a symmetrical construection possessing the
highest utility.

Milling-cuttersare usually made with a cen-
tral opening and when of any considerable
length theyv arein theform of a sleeve adapted
to fit the spindle of the machine on which they
are used. -Ihavereferredtothe central open-
ing as a convenient means for removing the
keys D when driven forward. It will be ap-
parent, however, that an important feature
of myinvention resides in arranging the open-
ing from the socket of one tooth in line with
the keyway of the corresponding tooth on the
opposite side of the cutter. Therefore if the
cutter-head were a solid piece of metal the

only difference between those shown and such.

a construction would be that the key would
be driven by the driving-rod C through the
head against the base of the tooth to be re-
moved and would simply act as an extension
of the said rod C.

‘WhileThave specifically descubed the con-
struction shown in the drawings in order that
the invention may be fully understood, I do
notlimit myself thereby, since minor modifi-
cationsand changes in the structure may be
made without the exercise of invention in
view of the foregoing disclosure.

Having described my invention, what I
claim is—

1. Aremovable-tooth milling-cutterhaving
tooth-sockets on opposite sides of its periph-
ery, an opening into the base of each socket
and a keyway adjacent to each socket, the
keyway on one side being in line with the
opening into the base of the tooth-socket on
the opposite side.

2. Aremovable-tooth milling-cutter having
tooth-sockets on opposite sides, openings into

the bases of said sockets, keyways for each

socket, the keyways and the openingsinto the
bases of the opposite sockets being on parallel
lines.

3. A milling-cutter having tooth-sockets on
opposite sides of its periphery, a keyway ad-
jacent to each tooth-socket, the keyway of
one socket being in line with and communi-
cating with the opening in the base of the op-
posite tooth-socket.

4. A milling-cutter having sockets on oppo-
site sides of its periphery, an opening on the
side of each tooth-socket for the reception of
a locking-key and an opening in the base of
each socket, the opening in the base of the
socket being in thesame axialline asthe open-
ing for the locking-key of the opposite tooth.

5. Acutter-head having an opening through
its center, a series of peripheral sockets, each
socket having an opening connecting with
the central opening but of less diameter than
the socket, a series of smaller openings ad-
joining and openinginto the sockets and into
the central opening, removable teeth adapted

to be contained within the sockets, and lock-
ing-pins adapted to be driven into the open-
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ings adjoining the sockets and to engage the
inserted teeth, said sockets when the pinsare
removed forming ways for a driving-pin
adapted to pass through the opening of the
locking-pin on one side of the head through
the central space and through the opening
intothe opposite tooth-socket todrive out the
teeth.

- 6. Aremovable-tooth milling-cutter formed
witha centralaxial opening, peripheral tooth-
sockets formed radially upon the periphery
of said head, each socket having an opening
of less diameter connecting with the central
opening, a corresponding series of smaller

.openings or keyways adjacent to the tooth-

sockets and connected therewith, each set of
smaller openings being opposite to the open-

ing into the base of the socket upon the oppo-
site side of the head, removable teeth adapted
to be inserted in the sockets, each provided
with a groove upon one side, a series of lock-
ing-pins adapted to be inserted in the key-
ways and toengage the teeth, said pins being
adapted to be driven through their keyways
toward the'center by a driving-pin adapted to
be inserted in the keyway to act upon the
base of the opposite tooth.

Signed by me at Easton, Pennsylvania, this
22d day of April, 1899.

HENRY SMITH BROWN.

Witnesses:
H. R. FEHR,
M. F WOLFE.
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