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UNITED STATES

PATENT OFFICE.

- STEPHEN M. BALZER, OF NEW YORK, N. Y., ASSIGNOR OF ONE-HALF TO
WILLIAM H. HUMPHREY, OF NORFOLK, CONNECTICUT.

DEVICE FOR MAKING CUTTERS.

SPECIFICATION forming part of Letters Patent No: 535,127, dated March 5, 1825,
Application filed May 14,1894, Serial No,511,090, (No model.)

To all whom it may concern:

Be it known that I, STEPHEN M. BALZER, a
resident of thecity, county, and State of New
York, haveinvented an Improved Davice for
Making Cutters, of which the following is a
specification. :

The object of my invention is to provide a
simple, cheap and effective device capable of
use in an ordinary lathe by means of which
milling-cutters or similar tools may be readily
made.

The invention consists in a device having
an intermittently rotative spindle or sleeve
adapted to carry a cutter-blank in such posi-

tion that it can be operated upon by a suit-"

able tool earried by the tool rest of the lathe,
whereby the teeth of the cutter can be formed
and “ backed-off,” through the medium of the
intermittent motion given to said spindle.
The “backing-oft” of the teeth of the cutter
is accomplished through the medium of an ec-
centric motion given to said spindle during
its rotation, so that the back of the teeth of
the cutter will be operated on more fully than
the forward cutting edge of said teeth.

The invention further consists in the com-
bination with said intermittently rotative
spindle or sleeve, of suitable gear wheels pro-
vided with differential gears and a pinion that
meshes with said gears and is carried around
by the face plate or equivalent part of the
lathe, so that at certain times during the revo-
lIation of said pinion the gear wheel connected
with said spindle or sleeve will be turned a
distance equal to a few of its teeth, whereby
the cutter-blank will be presented at different
points to the cutting tool.

The invention also consists in the novel de-
tails of improvement and the combinations of
parts that will be more fully hereinafter de-
scribed-and then pointed out in the claims.

Reference is to be had to theaccompanying
drawings forming parts hereof, wherein—

Figure 1 is a detail side elevation of my im-
proved cutter-making device. Fig.2isacen-

tral longitudinal section thereof, showing it

supported in position between the face plate
and the tail stock of alathe. Fig. 3 isa face
view of the differential gear wheel. Fig.4 is
a similar viewof the accompanying gear, hav-
ing all its teeth corresponding, and Fig.5isa

detail view of a cutter that may be produced
by my improved device.

In the accompanying drawings, in which
similar numerals of reference indicate corre-
sponding parts in the several views, the nu-
meral 1 indicates a hollow spindle or sleeve
adapted to carry a cutter-blank 2. The spin-
dle or sleeve 1 isshown reduced at one end to
receive said cutter-blank and provided with
clamping rings 3, 4, and a clamping nut 5,
threaded on the spindle 1, so as to securely
lock the cutter-blank upon said spindle. Be-
fore said eutter-blank is placed on the spindle
1, it will'besuitably shaped and provided with
the desired number of teeth 2.
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The spindle 1 is mounted to turn on aspin- -

dle 6, which is shown in Fig. 2 as passing
through a bore 7 in the spindle or sleeve 1.
The spindle 6 is shown at one part as having
a straight surface 6, and a tapered surface
6°, the bore 7 being correspondingly shaped
to receive said spindle. By this means the

.spindle 1isconveniently centered on the spin-

dle 6 and held from endwise movement there-
on. The outer end of the spindle 6 may be
threaded at 8 to receive a nut 9,against which
the outer end of the spindle or sleeve 1 may
bear whereby said spindle may be held in
proper relative position to cause the cutter-
blank 2 to properly turn on the spindle 6.
The ends of the spindle 6 are provided with
recesses or sockets 10, to receive the center-
ing spindles 11, 12, of the face plate 13, and
tail stock, (not shown) respectively, of alathe.
The recesses or sockets 10 in the ends of the
spindle 6 are placed eccentric to the longi-
tudinal axis of said spindle, as seen by follow-
ing the dotted line 14 in Fig. 2, the dotted line
15 indicating the true longitudinal axis of the
spindle 6. By this means as the spindle 6 is
turned it will move in an eccentric path de-
seribed around the centering spindles 11, 12,
by which means the cutter-blank 2 will be
given a lateral motion, to be presented to the
cutting tool 16; or in other words, the cutter-
blank is moved toward and from the tool 16
in order that said tool may operate on the cut-
ter-blank, in contradistinction to having the
tool moved against the cutter blank.. The
tool 16 may be carried by a tool rest of the
lathe, (not shown.)
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The spindle or sleeve 1 and thereby the cut-
ter-blank are given an intermittent rotary mo-
tion as follows:—17 is a spur wheel secured to
the spindle or sleeve 1, as by locking pins 18,
or otherwise,and 19 is another spur wheel, of
the same diameter as the wheel 17, but mount-
ed on the spindle 1 so that the latter can
turn therein. The wheel 19 may be kept from
turning by suitable means, an arm 20 being
shown secured tosaid wheeland having an ex-
tension or pin 21, that may bear on the tool
16, or on any other part of the lathe or ma-
chine. The extension 21 is shown provided
with a roller orsleeve 22 that may bear on the
tool 16 to redunce friction as the arm 20 moves
back and forth under the eccentric rotary
motion of the spindle 6. The spur wheel 17
is shown provided with a series of teeth 17*
all corresponding in pitch and size, sixty of
said teeth being shown on said wheel. The
wheel 19 has differential teeth, that is to say,
for a part of the circumference of said wheel
there are thirty teeth 23 corresponding to the
teeth on wheel 17, and for the rest of the cir-
cumference of said wheel 19, there are twenty-
six teeth 24, of a larger size or at a greater
distance apart than the teeth 23. The wheels
17 and 19 are placed side by side so that their
teeth can align as in Fig. 1.

25 is a pinion meshing with the teeth on
wheels 17 and 19, and said pinion is shown
journaled on a pivot pin 26, secured to an arm
27,that is rigidly carried by the spindle 6, be-
ing shown secured thereto by a pin 28. The
pin 26 is adapted to engage the face plate 13
of the lathe, so that as said plate rotates the
arm 27, and consequently the pinion 25, will
be earried around. As the arm 27 is thus
carried around the spindle 6 will be turned
and in consequence of its eccentric bearing
at 10, 11, 12, it will move in an eccentrie path
as before stated. As the pinion 25 is carried
around by the arm 27,it will rotate on its pin
26, while it is in engagement with the teeth
172, on wheel 17 and teeth 23 on wheel 19,
without causing said wheels to turn, but as
soon as said pinion engages the teeth 24 on
wheel 19, (being also in engagement with the
teeth 17*) it will cause the wheel 17 to turn a
short distance consequent upon the difference
between the quantity of the teeth 24 and 17?,
that are side by side, and the different spac-
ing between the teeth 24 and 172, The inter-
mittent motion given the wheel 17 is caused
by the teeth of the pinion 25, as the latter is
carried around by the arm 27, endeavoring to
pass between the teeth 24 and 172, and as all
of said teeth cannot be aligned simultaneously
the teeth of the pinion 25 will press upon cer-
tain of the teeth of wheel 17, and thus cause
said wheel to turn slightly. In the examplé
shown, the wheel 17 will be turned a distance
equal to four teeth 24, which will correspond
to the size of a tooth 2%, of cutter-blank 2,and
when the pinion 25 has passed from the teeth
24,the wheel 17 and consequently the spindle
1 will come to rest until said pinion again en-
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counters the teeth 24. Thus, for each revo-
lution of ‘the arm 27, the spindle 1 will be
given a rotary movement equal to the size of

a tooth 2 of cutter-blank 2, and during said .

turning of said spindle 1, the tool 16 will op-
erate on a tooth 2% of the cutter-blank to cut
it tothe desired shape. Inconsequence of the
eccentric motion of the spindle 1, (the lateral
motion thus given said spindle,) the cufter
will be brought to bear against the tool 16 and
the tool 16 will thus act to cut the tooth 2%,
from the point 2° back toward the point 2°,
whereby the “backing-off ” of the tooth 2* is
accomplished. The eccentricorlateral move-
ment of the cutter-blank 2 and the inter-
mittent rotary motion thereof are so timed
and proportioned, with relation to the position
of the tool 16, that at about the moment the
catter-blank is to be turned it will also be
moved toward and in contact with the tool
16, the movement of said blank gradually in-
creasing under the eccentric action, to back
off the teeth 2° of the cutter-blank. When
the tooth 2* has passed from the tool 16 it
will come to rest to enable it to recede from
the tool so that the front edge 2°, of the tooth
2*, of the cutter will clear the tool 16 when the
cutter-blank next turns, yet will engage the
tool at the desired point to cat or back off the
teeth 2% .

The tool 16 will of course be given the de-
sired shape to produce the desired shape of
tooth 2.

The amount of movement given the cutter-
blank 2 for each intermittent rotary aetion
will begoverned by the difference in ratio be-
tween teeth 23 and 24 on wheel 19.

The cutter-blank 2 will be given more or
less movement for each intermittent move-
ment according to the number of its teeth.
Thus, by dividing the number of teeth on
wheel 17, by the number of teeth on the cut-
ter-blank, the quotient will show the number
of teeth to deduct from the part of wheel 19
havingteeth 24, Thus,in the example shown
the wheel 17 has sixty teeth and the cutter-
blank 2 has fifteen teeth, the quotient,there-
fore, being 4 shows how many teeth to elimi-
nate from the part of wheel 19 having teeth
24. Thaus, there are used twenty-six teeth,
24, the number of teeth 23 corresponding to the
teeth 17* where they align.

The device will be found simple in con-
struction, rapid in operation-and effective in
use. The cutter-blank 2 can be cut to shape
and “backed-off ” by my devicein a very short
time, as the action is continuous.and auto-
matiec.

Having now deseribed my invention, what
Teclaim is— .

1. In a cufter making device, a rotative
spindleorsleeve having eccentric motion, and
means forimparting to said spindle or sleeve
an intermittent rotary motion, substantially
as described.

2. In a cutter making device, a rotative
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ter-blank, means for giving said spindle or
sleeve an eccentric motion, and means for in-
termittently rotating sald spindle or sleeve,
substantially as described.

3. In a cutter making device, an eccentri-
cally supported rotatlve spindle, a hollow
spmdle or sleeve mounted thereon, and means
for giving said hollow spindle or sleeve anin-
termittent 1otary motion, substantially as de-
seribed.

4, In a cutter making device, an eccentri-
cally rotative spindle, a hollow spindle or
sleeve mounted thereon, and differential
gears for giving said hollow spindle or sleeve
an intermittent rotary motion, substantially
as described.

5. In a cutter making device, the combina-
tion of a spindle adapted to carry a cutter-
blank, a stationary differential gear wheel,an-
other gear wheel connected w1th said spmdle
and havmd an even series of teeth, and a pin-
ion meshmw with both of said gear wheels
and adapted to be carried around said wheels
to give an intermittent rotary motion to said
spindle, substantially as deseribed.

6. In a cutter making device, the combina-
tion of a spindle adapted to be turned eccen-
trically, a hollow spindle or sleeve monnted
thereon, a gear wheel connected with' said
hollow spindle or sleeve, another gear wheel
loosely mounted on said hollow spindle or
sleeve, sald gear wheels having differential
teeth,an arm carried bysaid eceentrlc spindle,
and a pinion carried by said arm and mesh-
ing with said gear wheels, and adapted to
move said hollow spindle or sleeve intermit-
tently as itis carried around said wheels, sub-
stantially as described.

7. In a cutter making device, the combina-
tion of a spindle having eccentric bearings,
an arm connected therewith, and a pinion
carried by said arm, said arm being adapted
to be turned by the face-plate of a lathe, with

a hollow spindle or sleeve mounted on said |

eccentricspindle, a gear wheel carried by said
hollow spindle or sleeve, a differential gear
wheel loosely mounted on said hollow spindle
or sleeve and means for holding said differen-
tial gear wheel from turning, said pinion
meshing with sald gear wheels substantmlly
as described.

8. In a cutter making device, an eccentri-
cally rotative spindle having a'straight por-
tion and a tapered portion, combined with a
hollow spindle or sleeve having a bore cor-
responding tothecircumference of said eccen-
tric spindle, and differential gearing for ro-

tating said hollow spindle or sleeve intermit-

tently, substantially as deseribed. .

9. In a cutter making device, an eccentri-
cally rotative spindle having a tapered por-
tion, combined with a hollow spindle or sleeve
having a corresponding taper in its bore, an
adjusting nut on said eccentric spindle for
holding the hollow spindle or sleeve in posi-
tion, and differential gearing for giving said
hollow spindle or sleeve an intermittent ro-
tary motion, substantially as described.

10. In a cutter making device, the combina-

tion of an eccentrically rotative spindle carry-
ing an arm, with a hollow spindle or sleeve
mounted to turn on said eccentric spindle, a
gear wheel connected with said hollow spindle
or sleeve, a differential gear wheel loosely
mounted on said hollow spindle or sleeve, an
arm projecting from said differential gear

.wheel, a roller 22 carried by said arm to en-

gage a tool, a pivot pin ecarried by the first
mentioned arm and adapted fo engage the
face-plate of a lathe, and a pinion earried- by
said pivot and meshing with the said gear-
wheels, all arranged for operation, substan-
tially as set forth.

STEPHEN M. BALZER.

Witnesses:
T. ¥. BOURNE,
THEODORE BOURNE.
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