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11 Claims.

My invention relates to cutting tools of the in-
serted blade type and more particularly to an
improved means to secure the blades in the tool
body. '

This invention has particular reference to tools
of the type disclosed in prior Patent No. 1,951,100

issued to J. A. Spohr and myself, more partic-

ularly to the construction shown in Figures 11
and 12 of said patent, and is an improvement
in the means for locking the blade in the body
.of the tool.

In the tools of the prior art difficulty has been
encountered in obtaining the desired wedging
angle between the blade and locking member
and in obtaining the necessary bearing contact
between the locking member and the body of the
tool. An important object of the present inven-
tion is to provide a locking member of this
character which will have an increased wedging
angle with respect to the blade of the tool and
which will have an increased bearing surface
contact with the body of the tool. :

Another object of my present invention is to
provide & device of this character which will ef-
fectively secure the cutting blade to the tool
against the stress and strain of use without im-~
pairing the action of the threads.

A further object of this invention is to provide
an improved method of forming the locking
member and its socket to produce the desired
wedging angle without increasing the angle at
which the locking member is tapered.

Still another object of my invention is to
provide a device of this character which is in-
expensive to manufacture, simple in construc-
tion and operation and which will have a long
life. '

Other objects and advantages of my invention
will be apparent during the course of the fol-
lowing description. ’

In the accompanying drawing which forms a
part of this specification and wherein like char-
acters of reference denote like parts throughout,

Figure 1 is a perspective view of a tool embody-
ing my invention, one of the blades of which is
broken away,

Figure 2 is a plan view of the locking member
and adjacent portions of the blade and tool body,
and,

Figure 3 is a sectional view taken on the line
3—3 of Figure 2. :

In the drawing, wherein for the purpose of il-
lustration is shown a preferred embodiment of
the invention, the numeral {0 designates the
body of a tool such as a reamer, counterbore,

(CL 11—-15)

milling cutter, boring head, facing tool or the“

like which is provided with a series of circum-
ferentially spaced, longitudinally extending slots
(1 opening out through the periphery thereof
and which receive the cutting blades {2. In the
form of the invention illustrated, the rear ends
of the blades are beveled and are engaged by
a conventional form of threaded adjusting col-
lar 14 which is locked in position on the threaded

portion 13 of the tool body by a lock collar 5. 10

The collars 14 and {5 prevent rearward move-
ment of the blades i2 under the thrust of the
cutting action and provide means for adjusting
the blades quickly and uniformly.

It has been proposed to lock the blades 12 in, 1

position in the tool body by means of cylindrical
threaded bores breaking into the blade slots (1
and receiving tapered threaded plugs or screws
which are wedged against the blades. In one
instance, for example as shown in Figures 11
and 12 of the aforementioned patent, the wedg-
ing screw was tapered on the tops of the threads
in a manner similar to the screw in this appli-
cation, but the socket which received the screw
was tapped or threaded in the conventional
manner and the screw and socket engaged each
other on their pitch lines only. In order to ob-
tain a sufficient wedging angle, it was necessary
to remove the greater part of the threads adja-

cent the leading end of the screw, destroying

the bearing surface between the screw threads
and the socket threads and permitting the inner
end of the screw to crowd away from rigid lock-
ing engagement with the blade.

I now propose to so form the locking screw g4

and bore that a greatly increased wedging angle
will be obtained and at the same time the bear-
ing surface between the screw and socket will be
increased, and an even greater bearing surface
provided adjacent the leading end of the screw
than at the rear end thereof. '
The bores or sockets 16 are arranged generally
radially of the tool body {0 and their axes are
arranged at a slight angle to the surfaces of the
blades, as indicated at C in Figure 3, and this .
angle is preferably from 3° to 5° although any de-
sired angle may be employed. The socket is pro-
duced by .a drill arranged with its axis at a slight
angle to the blade i2, this angle being the same
as angle C, the axis of the drill and the plane,
of the blade converging inwardly. The drill pro-
duces a cylindrical bore the sides of which are
parallel. The next operation is performed with
the conventional form of straight tap, the pitch
line of which is parallel to the axis of the tap.
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However, such taps are provided with the con-
ventional taper lead to facilitate starting and
operation of the tap, and this taper is represented
by angle D in Figure 3 which is the same as angle
C. The tap is fed into the drilled opening to a
depth approximately the length of the tapered
tap lead, and produces tapered thread grooves of
uniform pitch, the bottoms of the grooves di-
ametrically opposite the blade forming a bear-
ing surface for the tops of the screw threads,
this bearing surface being inclined to the surface
of the blade at an angle equal to “C” plus “D”,
which is identical to the included angle of the
taper formed on the tops of the screw threads.
By reference to Figure 3 it will be seen that the
tapped bore has a specieg of tapered thread, al-
though the pitch line of the threads is parallel to
the axis of the bore and of the tap. Otherwise
expressed, the threaded bore is only tapered when
the line of the bottom of the threads is.considered
in relation to the axis of the bore or recess. A
line through the apices of the threads, however,
is parallel to the axis of the bore. It will be seen
that the taper of the tap lead, being produced
by grinding away the tops of the threads on
the tap produces grooves or threads in the bore
having flat surfaces at their bottoms which in-
crease in area approaching the inner end of the
bore.

The screw {7 that is inserted in the bore {6 is
of slightly less diameter than the bore to cause

. wedging of the screw against the blade instead
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of seating itself in the bore. The screw {7 is
first formed as a straight screw with the pitch
line of its threads parallel to its axis. Tapering
is then produced by turning or grinding off the
tops of the threads in increasing amounts as
the leading end ‘of the screw is approached to
produce a taper on the tops of the screw threads
corresponding to the taper of the tap used to pro-
duce the threads of the bore 1§,

Referring to Figure 3 it will be seen that the
threads of the screw and socket do not bear on
the pitch line as is customary, but the tapered
tops of the threads on the screw bear on the
flattened taper surface at the bottoms of the
threads in the socket. To insure a bearing con-
tact at this point the threads of the serew are
cut somewhat deeper than the threads of the
socket and a slight clearance {8 is consequently
produced between the threads of screw and sock-
et. The screw may be rotated by a wrench or
other implement engaging recess 19 in the top of
the screw.

With this construction the effective wedging
angle is the sum of angles C and D whereas in
former constructions the effective angle is C
only. By the construction shown, therefore, the
effective wedging angle is doubled, the bearing
surface between screw and socket is greatly in-
creased and a positive locking engagement of
the screw and blade results. Doubling the ef-
fective wedging angle also permits more generous
tolerances in machining the blade slot, the blade,
the socket, and the screw, because the screw moves
laterally toward the blade twice as far with the
same amount of axial travel and thus quickly
offsets machining inaccuracies and simplifies the
assembling of these parts into their proper re-
lationship.

It will be noted that the screw {71 bears at
diametrically opposite points on the blade 12 and
socket {6. An important feature of the present
invention is the bearing contact of the tapered
tops of the threads of the screw and the flattened
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bottoms of the socket threads. By reference to
Figure 3 it will be seen that these bearing sur-
faces increase progressively approaching the
leading end of the screw and the inner end of the
socket. As a consequence, the improved con-
struction provides double the effective wedging
angie and greatly increases the bearing surface.
This is in direct contrast to the former construc-
tion in which the desired wedging angle resulted
in the cutting away of substantially the entire
thread toward the leading end of the screw, de-
stroying the bearing surface between the threads
of the screw and socket. In the present construc-
tion the increased bearing surface towards the
leading end of the screw is attributable to the
fact that the bearing is on the top of the thread
of the screw and not on the pitch line as formerly.

It will be seen that I have provided a simple
and inexpensive construction in which a powerful
wedging or locking pressure is brought to bear
on the blade by the increased wedging angle
provided, and in which this pressure is main-
tained due to the increased bearing surface be-
tween the threads of the screw and socket.

While I have shown and described the preferred
embodiment of my invention it is to be under-
stood that various changes in the size, shape and
arrangement of parts may be resorted to without
departing from the spirit of my invention or the
scope of the subjoined claims.

Having thus described the invention, what is
claimed is:

1. In an inserted blade cutter, a body having
a slot and a socket breaking into the slot, a blade

in the slot, the axis of the socket being at an

angle to the plane of the blade, said socket hav-
ing a thread tapering to the inner end thereof,
the pitch line of said thread being parallel to
the axis of the socket, and a screw adapted to
be received in said socket to engage the blade,
said screw having a thread tapered toward its
leading end, the pitch line of the thread of the
screw being parallel to the axis of the screw, said
screw having a diameter sufficiently less than the
diameter of the socket to move laterally therein,
whereby the screw contacts the blade and socket
at diametrically opposite points on the periphery
of the screw.

2. In an inserted blade cutter, a body having

a slot therein, a blade in said slot, said body hav- .

ing a socket breaking into the slot, the axis of
the socket being arranged at an angle to the
plane of the blade, said socket having a thread
of progressively diminishing depth toward the
inner end of the socket, and a screw adapted to
be received in the socket and having a thread
of progressively diminishing depth toward the
leading end of the screw, the threads of the screw
and socket having a uniform pitch, and the tops
of the threads on the screw being adapted to have
a bearing contact with the bottoms of the socket
threads on one side of the socket.

3. In an inserted blade cutter, a body having
a slot therein, a blade in said slot, said body
having a socket breaking into the slot, the axis
of the socket being arranged at an angle to the
plane of the blade, said socket having a thread

.0of progressively diminishing depth toward the

inner end of the socket, and a screw adapted to be
received in the socket and having a thread of
progressively diminishing depth toward the lead-
ing end of the screw, said screw having a diam-
eter sufficiently less than the diameter of the
socket to move laterally therein whereby the

screw contacts the blade and socket at diametri- .
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cally opposite points on the periphery of the
sCrew.

4, In an inserted blade cutter, a body having a
slot therein, a blade in said slot, said body having
a socket breaking into the slot, the axis of the
socket being arranged at an angle to the plane
of the blade, said socket having a thread of uni-
form pitch and progressively diminishing depth
toward the inner end of the socket, and a screw
adapted to be received in the socket and having
a thread of uniform pitch and progressively di-
minishing depth toward its leading end, said
serew being forced against the blade by an effec-
tive wedging angle equal to the sum of the angle
between the axis of the socket and the face of the
blade and the angle between the axis of the socket
and a line connecting the bottoms of the socket
threads, said screw having a diameter sufficiently
less than the diameter of the socket to move
laterally therein, whereby the screw contacts the
blade and socket at diametrically opposite points
on the periphery of the screw.

5. In an inserted blade cutter, a body having a
slot therein, a blade in said slot, said body having
a socket breaking into the slot, the axis of the
socket being at an angle to the plane of the blade,
said socket having a thread of progressively di-
minishing depth toward the inner end of the
socket, and a screw adapted to be received in the
socket and having a thread of progressively di-

minishing depth toward the leading end of the’

screw, the threads of the screw and socket having
parallel pitch lines, and the tops of the threads
on the screw being adapted to have a bearing
contact with the bottoms of the socket threads
on one side of the socket, whereby the bearing
surface between the screw and socket threads
increases progressively towards the leading end of
the screw.

6. In an inserted blade cutter, a body having a
slot therein, a blade in said slot, said body having
a socket breaking into the slot, the axis of the
socket being at an angle to the plane of the blade,
said socket having a thread of progressively di-
minishing depth toward the inner end of the
socket, and a screw adapted to be received in the
socket and having a thread of progressively di-
minishing depth toward the leading end of the
screw, the threads of the screw and socket having
parallel pitch lines, the tops of the threads on
the screw being adapted to have a bearing contact
with the bottoms of the socket threads on one
side of the socket, whereby the bearing surface
between the screw and socket threads increases
progressively towards the leading end of the
screw, and said screw having a diameter suffi-
ciently less than the diameter of the socket to
move laterally therein, whereby the screw con-
tacts the blade and socket at diametrically oppo-
site points on the periphery of the screw.

7. In an inserted blade cutter, a body having
a slot therein, a blade in said slot, said body
having a socket breaking into the slot, the axis

3

of the socket being at an angle to the plane of
the blade, said socket having a thread of pro-
gressively diminishing depth approaching its in-
ner end, and a screw adapted to be received in the
socket and having a thread the top of which is
cut away in progressively increasing amounts
towards the leading end of the screw.

8. In an inserted blade cutter, a body having
a slot therein, a blade in said slot, said body hav-
ing a socket breaking into the slot, the axis of
the socket being at an angle to the plane of the
blade, said socket having a thread of progres-
sively diminishing depth approaching its inner
end, and a screw adapted to be received in the
socket and having a thread the top of which is
cut away in progressively increasing amounts to-
ward the leading end of the screw, the threads
of the socket and screw having parallel pitch
lines, and the cut away tops of the threads on
the screw being adapted to have a bearing con-
tact with the bottoms of the socket threads on
one side of the socket.

9. In an inserted blade cutter, a body having
a slot therein, a blade in said slot, said body hav-
ing a socket breaking into the slot, the axis of
the socket being arranged at an angle to the
plane of the blade, said socket having a thread of
progressively diminishing depth approaching its
inner end, and a screw adapted to be received in
the socket and having a thread the top of which
is cut away in progressively increasing amounts
toward the leading end of the screw, said screw
having a diameter sufficiently less than the
diameter of the socket to move laterally therein
whereby the screw contacts the blade and socket
at diametrically opposed points on the periphery
of the screw.

10. In an inserted blade cutter, a body having
a slot therein, a blade arranged in the slot, said
body having a socket breaking into the slot for
the full length of the socket, the axis of the
socket being disposed at an angle to the plane
of the blade, and a screw received in said socket,
the screw and socket having threads of uniform
pitch and progressively diminishing depth to-
ward their inner ends, the threads of the screw
having a slightly greater depth than the corre-
sponding threads of the socket, whereby the tops
of the threads of the screw bear against the bot-
toms of the threads of the socket.

11. In an inserted blade cutter, a body having
a slot and a socket breaking into the slot, a blade
in the slot, the axis of the socket being arranged
at an angle to the plane of the blade, said socket
being provided with a thread tapering to the
inner end thereof, the pitch line of said thread
being parallel to the axis of the socket, and a
screw adapted to be received in said socket to
engage the blade, said screw having a thread
tapered toward its leading end, the pitch line of
the thread of the screw being parallel to the
axis of the screw.

FRANK P. MILLER.
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