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To ali whom it may concern:

Be it known that I, WILLiAM S. TYLER, a
citizen of the United States, and a resident
of Pawtucket, in the county of Providence

and State of Rhode Island, have invented new
"and useful Immovements in Machines for |
Sha,pmﬁ'Rotm y Cutters, of which the follow-

ing, taken in connection with the accompany-

ing drawings, is a specification.
ThlS mventmn relates to improvements in

machinery for the purpose of shaping rotary-

toothed cutters of the kind which are adapted
to be gronnd on the faces of their teeth when
WOrI w1thout destroying or altering the con-
tour of the cutting-edges of such teeth, and

1t consists in the wnstmetlon arrangement,

and combination of parts, as will her emafter

be more fully shown and deserlbed reference
being had to the accompanying ‘drawing as,

Where—
Figure 1 represents a plan view of the ma-

chine. Fig. 2 represents a front elevation of

the same. KHig. 3 represents a cross-section
on the line X X, (shown in Fig. 2,) omitting
thearborand the cutter—blank carrled thereby
Iig. 4 represents an end view of the machine
as seen from Y in Fig. 2. Fig. 5 represents a
cross-section on the 1me 7 A in Fig. 2, and
Kig. 6 represents in side elevation and Cross-
section one of myimproved cutters as shaped
by my Iimproved machine.

Similar letters refer to similar parts wher-

ever they occur on the different parts of the
drawings.

A is the bed of the machine, to which is
secured the head-stock B in the usual man-
ner common to turning-lathes. The head-
stock B has upwardly—pm,]ectmﬂ* bearings B’
B, in which is journaled the spindle B3 in
the forward end of which is inserted the ar-

‘bor b, on which the grooved cutter-blank D

to be shaped and ﬁmshed 15 secured during
the operation of the machine, as shown in
Fig. 2. The spindle B?is set in a rotary mo-
tion from the rotary driving-shaft B® which
is journaled in bearings in tne head-stock 13
and provided with cone—pulleys B° to which
a rotary motion 1s imparted by belt-power as
usual. To the driving-shaft B° is secured a

| teeth of the sear BS, secured to the spindle BS.

On the top of the bed A are a pair of lon-
gitudinal V-shaped ways @ «, on which the
carriage C is made to slide to and from the
head-stock B. 55

T'he carriage C is operated by mechanism
from the rotary spindle B® in a manner simi-
lar to that usually employed inturning-lathes,
and 1 wish to state that I do not desire to
confine myself to the particular mechanism 6o
shown in the drawings for this purpose, as
any other equivalent or well-known mechan-
ism may beused toimpart aforward-and-back
sliding motion to the said carriage without
departing from the essence of my invention. 63
The mechanism shown for this purpose in
thedrawings consists of a shaft E, journaled
in bearings attached to the side of the bed A.
On said shaft is loosely journaled a cone-
pulley E’, to which a rotary motion is im- 7o
parted by means of a belt B/, leading from a,
similar cone-pulley B? on the spindle B%. The
pulley E’ has secured to. its face a bevel-gear
E®, the teeth of which mesh in a loose run-
ning bevel-pinion E4 the teeth of which mesh 75
in the teeth of a bevel oear Ed loosely jour-
naled on the shaft K.

l The bevel-gears E? and E° bave on their in-

ner ends the respe_ctive clutch-surfaces e and
e’, adapted to engage with a longitudinally- 8o
sliding clutch E°, splined on the shaft E and
operated by hand by means of the clutch-rod
E7and a suitable handle attached thereto.
It will thus be seen that no motion is im-
parted to the feed-shaft K when the clutch K¢ 85
is in its midway position, (shown in Fig.2,)
and that said shaft will be rotated toward the
right or left, according to that one of the
clutch-gears E° I&° which for the time being
1s connected to the adjustable clutch ES, QO
On the shaft K is a worm E®, meshing in
the teeth of the worm-wheel F, adapted to
have frictional contact,as usual, with the hub
of a hand-wheel 1, w hich is secured to a shaft
K7, located in a stationary bearing secured to 95
the bed A, as shown in Fig. 3, and to the In-
ner end of said shaft is secur ed a bevel-pin-
ion K/, the teeth of which mesh in the teeth
of a bew,l-n'e.a,l E?, secured to the feed-screw

so pinion B? the teeth of which mesh in the | F joumaled in bemmﬂ's secured to the bed ICO
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A, which serew works in a nut C”/, secured to
the bracket C’, projecting downwardly from
the carriage C, as shown in Kig. 3.

In the upper part of the carriage C are two

V-shaped parallel grooves ¢ ¢, armnged at

right angles to the ways a a on the bed A, as
shown in FKigs.1 and 2. In said grooves is
movable the slide G, having for this purpose
V-shaped ways ¢ ¢ on its under side fitting
in the grooves-c ¢, as shown in Fig. 2.

Upon the slide G is adjustable the saddle |

H in the same direction in which the said
slide 1s movable. Sa1d saddle is adjustable
by means of a screw g’, journaled in the ends
of the slide G and working in a nut A, se-
cured to the under side of the saddle II, as
shown in Fig. 3.

On top of the saddle I is a4 cylindrical hub | a

H’, made in one piece with or secured to it,
on which is arranged the rotating turret I,
having on its under side a cylindrical recess
for receiving the hub H’ on the saddle 1, as
shown in IYig. 3. The turret I is rotated by
hand by means of a worm 2, meshing in cir-
cumferential teeth I’ on the turret I. The
said worm 7 is secured to a shaff 7/, located in
bearings H’” H"” on the side of the saddle L,
and provided with a handle or crank v, as
shown in Figs. 1 and 2.

On top of “the turret I is a dovetailed way
I’’, on which is adjustable the tool-holder
block KX by means of a scerew I°, journaled in
the ends of the way I’’ and working a nut 4,
secured to the under side of the tool-holder
block K, as shown in Fig. 3

The tool-holder block K has on its upper

- side a circular hub I, on which is loosely

- 40
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hung a circular eye L°, formed at the forward
end of the link L, the object of which will

hereinafter be deseribed. ™To the top of said |

hub is detachably secured the tool-holder K/,
in which the cutting-tool I3 is secured, the
cutting-point of which is directly over the
center of the hub on which the link L is piv-
oted, as shown in FKigs. 2 and 3.

The turret I and tool-holder block K are
turned on the saddle H by means of the worm
7 and handle " when the device is used for
the purpose of shaping and cutting curved
portions on the cutter. In shaping or cut-
ting inclined portions on the cutter the tur-

- ret 18 held stationary after it has been ad-

335
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justed to the desired angle, and for this pur-
pose Isecure the turret to the saddle by means
of a clamping-serew I#, going through a per-
foration in the turret I and having 1its head
inserted in a circular T-groove H*in the sad-
dle I, as shown in Figs. 2 and 3.

I° is a nut and lever screwed on the upper
end of the clamping-screw 14 as shown in
Fig. 2. The rear end of the link L is pivoted
to & pin I/, which is adjustably secured to a
slide I/, working on a dovetailed way L3, se-
cured to the head-stock B, and said slide is
provided with a rack L% the teeth of which
mesh in the teeth of the segment-wheel N, to
which is secured the pinion N’, said segment-

B, as shown in Fig. 1.

434 815

wheel and pinion being loosely journaled on

a stud or pin N”/, secured to the head-stock

The teeth of the pin-
ion N’ mesh in the teeth of the segment-gear

70

N3, preferably detachably secured to the hub -

N* located on the upper end of the vertical

shaft O, which shaft is capable of a vertical

movement independent of the segment-gear
N3, it being for this purpose p10V1ded with a

It will thus be seen that a reciprocating rotary
motion is imparted to the shaft O from the
tool-holder block K, as the latter 18 adjusted

or moved in a direction parallel with the

spindle B3, _
- To the lower end of the shaft O 1s secured
level toothed collar or ineclined hub O,

75

| lateral key or pin O’, working in a vertical
slot Otin the shaft O,as shown in Figs.2and 5.

30

which is actuated by a similar level toothed

| collar or inclined hub P/, secured to a verti-

cal shaft I, to which a continuous rotary mo-
tion 1s imparted from the driving-shaft B’ in
any suitable manner.

In the drawings I have sh{mn a gear P’/
secured to the driving-shaft DB°, h.‘:IVlI]ﬂ" its
teeth meshing in an mtel medmte gear P‘ the
teeth of whieh mesh in the teeth of 2 pinion
P4, secured to a horizontal shaft IP°, located
in bearings on the bed B, and having secured
to its inner' end a bevel-gear P°, the teeth of
which mesh in the teeth of a bevel-gear P?on
the shaft P, as shown in Figs. 2, 4, and 5.
As the shaft I rotates, its level toothed collar
or inclined hub P’ causes the level toothed
collar or inclined hub O’ on the shaft O to
rise upward for the purpose of actuating a
lever (, plvoted at Q" on the bed A, as shown
1n Fig. b

On. thc shaft O, above the lever Q, is se-
cured a suitable collar or ring O3 between
which and the cam O’ the end of the lever
QQ is guided.

Below the feed-screw E* is arranged the
rock-shaft R, having its rear end supported
in a bearing A’, secured to the under side of
the bed A, as shown in Ifigs. 2 and 5, and
having its forward end journaled in a down-
wardly-projecting bracket C° on the carriage
C, as shown in Fig. 2, in such a manner that

QO
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said shaft will partake of the sliding motion

of said carriage C.
On the shaft R is splined a lever R/, hav-
ing its end adjustably connected to the lever

| Q by means of an adjustable block », IFig. 9,

adapted to slide in a slot Q”’ in said lever Q,
by which a rocking motion is imparted from
the latter to the shaft R.

To the forward end of the rock-shaft R is

. secured a lever R”/, the upper end of which

operates against a lug G’ on the under side
of the slide G for the purpose of automati-
cally moving the said slide, the saddle I, tur-
ret I, and tool-holder in the direction of the
arrow shown in Fig. 3, and after the upper
end of said lever R’’, operating against the
lug G’, has moved the slide G the desired dis-

‘tance the said slide, saddle, turret, and tool-
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axis of the turret in the desired direction and

tool—-holdel a rock-lover and s spring for re-

the required distance by meansof the handle | mprocatmg the slide and its connections,

434}815 - ° \3
holder are automatically returned to their | 7'’ and worm 7, as described. In forming in-
normal positmn% by the influence of suitable | clined surfaces on the cutter and shaping the
adjustable springs S S, interposed between | same the turret I is swung around its axis to 7o
the back ends of the carriage C and slide G, | the desired position or angle with the axial

5 as shown in Figs. 1 and 3. line of the cutter operated upon and the cut-
The operation of the machine is as follows: | ting-tool fed forward according to such taper
Ifor the purpose of making spiral cutters D, | or incline, as set forth. In shaping convex
a8 shown in Fig. 6, the blanl{ is first turned portions on the cutter the cutting-point of 75
out in any ordmaw lathe and provided with | the tool X® is moved a desired and corre-
ro inclined spiral or longitudinal grooves D’ D’ sponding distance in front of the axis of the
by means of a smtable mlllmﬂ* or grooving | turret I, and said turret is partially rotated
machine. The blank so made 1s_then secmed around its axis during the operation of shap-
on the arbor b of the spindle B33 and theend | ing such convex portion. In shaping con- 8o
of said arbor is supported by the center T of | ecave portions on the cutter the cutting-point
15 the foot-stock T, secured to the bed A, as is | of the tool K® is moved a desired and corre-
common 1In lathes or turning devices. The | sponding distance back of the axis of the tur-
cutting-edge of the tool is then adjusted so | ret I and the latter turned around its axis
-as to lie in contaect with the face of the tooth | sufficiently to cause the tool to shape the de- 83
to be cut, after which the spindle B® and cut- | sired concave partof the cutter. |
20 ter-blank held thereon are set in a continu- In Fig. 6, D is thefinished cutter, having in-
ous rotary motion, and during such operation | clined 01 %pwa,l grooves D’ D, formed in a
the slide G and the tool held upon it are inter- | suitable grooving or milling machine, as de-
mittently moved forward the desired distance | seribed. d d are the faces of the teeth on go
toward the bottom of the tooth on the cut- | said cutter, and d’ d’ are the clearance-sur-
25 ter-blank or axial line thereof by means of | faces shaped by my improved shaping-ma-
the rotary shaft P’ and intermediate connect- | chine, as hereinabove described.
ing mechanism to the slide G, as described, | Having thus fully described the nature,
‘the forward motion of the tool being con- | construction, and operation of my invention, g5
~ trolled by the adjustment of the lever R’ on I wish tosecure by Letters Patent, and claim—
30 the rock-shaft R relative to the lever Q, and 1. Thecutter-shapingmachine,asdescribed,
sald levers being actuated by the cams O’ | consisting of a rotary cutter-car rying spmdle
P, as described, and when the lattercamhas | a 10nﬂ*1tudmally movable carriage, a slide
completed one-half a revolution the levers Q | adapted to move laterally on said earriage, a4 100
R’ are released and the slide G and tool- | saddle mounted and adapted to move on said
35 holder held thereon are returned to their nor- | slide, arotary turretarrangedonsaid saddle,a
mal position by theinfluence of the springs S, | tool-holderblock adjustable on said turret and
and this operation is continued until the cut- | tool-holder mounted on said block, and auto-
ter-blank has made one complete revolution, | matic means, substantially as described, for 105
atfter which the carriage C is fed, either by | moving the cuiting-tool and its connections
40 hand or automatically, sufﬁuently to make a | to and from the rotating cutter-blank, sub-
new cut, and so on. stantially in a manner and for the purpose
In shapmﬁ' spirally-grooved cutters it will | set forth.
.be noticed that the inward starting position | 2. Thecutter-shapingmachine,asdescribed, 110
of the cutting-tool must vary in proportion | consisting of a rotary cutter-carrying spindle
45 as 1t 1 fed toward the right or left, so as to | and a rotary driving-shaft geared together,
conform to the spiral pitch of the tooth on | a longitudinally- movable carriage, a slide
the cutter, and for this purpose I use thelink | adapted to move laterally on said carriage, a
L and its connecting mechanism to the ver- | saddle mounted and adapted to move on said 113
tically-movable cam O” Dy which the posi- | slide, a rotary turret arranged on said sad-
so tionof thelatter will be autonmtmallych&nned dle and having arranged adjustably upon 1t
relative to the carriage C or cutting-tool K* | a tool-holder, a rock-lever for moving the cut-
and the eontinuously-rotating cam P’, by | ting-tool and its connections against the in-
which the cutting-tool is caused to advance | fluence of return spring or springs, and in- 120
later toward the grooved cutter.for each time | termediate connecting mechanism, substan-
55 1n which it is fed toward the left, and vice | tially as described, from the driving-shaft to
versa. the said rock-lever, as and for the purpose
Theabove-named 0pe1 ation isdeseri ptive of set forth. | |
themethodofmakingeylindrical right-handed 3. Thecutter-shaping machine,asdescribed, r2s
spiral cutters. In-shaping curved surfaces on | consisting of a rotary cutter-carrying spindle
6o the cuttersthetool-holder block Kisadjusted | and a rotary driving-shaft geared together,
on the turret I so that the point of the cut- | a longitudinally - movable carriage, a slide
ting-tool shall be at thedesired distancefrom | adapted to move laterally on said carriage, a
the center of the turret, according to the ra- | saddle mounted and .‘:Lda,pted to move on said r3o
dius of the desired curve, after which the | slide, a rotary turret arranged on said saddle
65 turret and tool-holder are swung around the | and having arranged ad;]ustably upon it a
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intermediate adjustable connecting mechan- | of the grooved cutter that is being shaped,

1sm, substantially as deseribed, between said | substantially as specified.

rock-lever and the driving-shaft, a link piv- In testimony whereof 1 have signed my

oted to the tool-holder, a vertically movable | name to this specification, in the presence of 15
5 cam-shaft and cam thereon actuated by said | two subscribing witnesses, on this 3d day of

link and its connections, a rotary cam adapted | March, A. D. 1890.

to actuate said cam-shaft, and a pair of ad- |

justably-jointed levers connected to the verti- WILLIAM S. TYLER.
cally-movable cam-shaft and slide rock-lever Witnesses: |
ro for the purpose of intermittently earrying the ALBERT C. WHITE,

cutting-tool relative to the eurves or inclines | WILLARD S. MARTIN.
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