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This invention relates to gear generating
machines of the type in which the teeth are
generated upon a gear blank by a rotating
cutter having a relative movement with re-
spect to the blank in the direction of the axis
thereof. As well understood in the art, n
machines of this character, the cutter may be.
a single cutter adapted to cut one groove at
a time in the gear blank or the cutter may be
s hobadapted to generate the completed gear
during a single traverse of the blank. The
gear so generated may have either straight
Sr helical teeth of the desired form. When
the cutter is a hob, the blank spindle is rotat-
ed at a proper speed relatively to the. speed
of rotation of the cutter and a relative move-
ment of the cutter and blank in the direc-

tion of the axis of the blank is effected prop-
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ter and blank in a direction transverse

erly correlated to the speed of rotation of the
blank and the rate of cutting by the tool.
Likewise when a single cutter is -employed
a feed longitudinally of the axis of the blank
is effected at the proper rate with respect to
the rate of cutting by the tool.

Tt is the object of the present invention to
provide gear generating machines of the
above referred to with automatic
means for feeding the cutter in a direction
transverse to the axis of the blank during
the passage of the cutter in the direction of
he axis thereof for determining the depth of
cut along the length of the gear teeth; the in-
vention being particularly useful for gen-
erating gears having teeth which terminate
short of the ends of the gear blank and which

Tie within the cylindrical periphery of the

blank,

The ‘present invention provides automati-
cally controlled relative movements of a cut-
to the
axis of the blank during the feed of the cut-
tor in the direction of the axis of the blank
to determine the longitudinal profile of the
grooves cut by the cutter, and is applicable
quite generally to gear generating machines,
since it provides a feed movement in addition

to the feed movements ordinarily provided

_in machines for generating spur. or bevel

50

gears with straight teeth or with teeth of
helical or other curved form.

"is provided upon its upper surface with a

While it is to be understood that the pres-
ent invention may be applied to various gear
cutting machines, it is 1llustrated herein as
applying to a machine such as disclosed in
the patent of Lees 1,071,163 granted August &
96, 1913. ‘

The accompanying drawings and follow-
ing description set forth in detail certain
means embodying the invention, the dis-
closed means, however, constituting but one
of the various mechanical forms in which the
principle of the invention may be employed.

Reference should be had to the accompany-
ing drawings forming a part of this spec-
ification in which Fig. 1 is a front elevation
of the gear generating machine embodying
the invention. Fig. 21sa side elevation of

[»2)

[§8]

g

‘the machine as viewed from the right hand

side thereof in Fig. 1. Fig. 8 is a section
taken on the line Thdicated on line 8-—3 in
Fig. 1. TFig. 4 is a_ sectional detail view
showing the tool head adjusting mechanism
on a scale larger than that of Fig. 3. Fig. b
is a horizontal section taken on the line in-
dicated at 5—5in Fig. 2. Fig. 61isa side ele-
yation of one of the cams controlling the
feed of the cutter head. Fig. 7isa side ele-
vation of the movable cam which cooperates
with the cam shown in Fig. 6 showing also
the pinion upon which the cam is mounted
and the rack with which the pinion engages.
Fig. 8 is a detail plan view of the feed con-
trolling cams, parts of the cams being broken
away and shown in section. Figs. 9 and 10
are detail views showing different positions
of the cams shown in Fig. 8. '
Referring to the accompanying drawings,
the machine has a supporting frame 1 which

70
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horizontal slideway 2 which extends trans- 90

versely of the frame from the rear side toward
the front thereof. Mounted upon this slide-
way there is a tool carriage 3 which is pro-
vided with a hollow cylindrical seat 4 which
has its axis horizontal and parallel with the

95

slideway. Mounted in the cylindrical seat

4 there is a tool head 5 which is formed at one
end with an integral flange 6 and at the other
with a removable head 7, the flange 6 and

head 7 engaging opposite ends of the cylindri-
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through the
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cal seat 4 to secure the head to the seat. The
tool head seat or bearing member 4 is pro-
vided with a transverse arcuate slot 8 and
is split longitudinally at 9 and provided with
suitable bolts 10 for drawing the split por-

tions together in order to bind the too] head

in its seat in any position of angular adjust-
ment thereof. The flange head 6 is provided
with an axial bearing 11 in which is mounted
a horizontal tool driving shaft 12, and the
inner end of this shaft carries a bevel gear
18 which meshes with a second bevel gear 14
which is secured to the lower end of a trans.
versely disposed shaft 15 which projects
arcuate slot 8 of the tool head
seat. The tool head 5 includes a gear hous-

ing 16, as shown in Fig. 8, and in this hous- -

ing is formed a bearing 17 in which the
outer end of the shaft 15 is journaled. With-
in the housing 16 and secured to said shaft
15, is a pinion 18 which meshes with the gear
19 secured to a main tool driving spindie
20, which is parallel with the shaft 15 and
extends down in front of the forward end
of the tool head bearing 4. A second gear
21, smaller than the gear 19,is formed on
or secured to the hub of the same for a pur-
pose that will be presently described. A
bearing support 22 is mounted upen the front
end of the head 5
slideway 28 which is parallel to the axis of
the spindle 20, the support 22 being provided
with suitable means for securing the same in
adjusted positions in the slideway.

For supporting an at xiliary ecutter spin-
dle, 2 bearing support 24 is secured upon the
torward end of the head 5 by being bolted
to the bearing support 22 as ‘shown in Fig.
5 and In this support is mounted an aux.
iliary tool spindle 25. The upper end of
the spindle 25 extends into the gear housing
16 and has fixed thereto at its upper end a
pinion 26 which meshes with gear 21 on the
spindle 20. The pinion 26 is made of con.
siderably less diameter than the gear 21, so
that spindle 25 will be rotated at s higher
rate of speed than the spindle 20. The spin-
dle 25 may be employed to carry a single
cutter such as shown at 27 in F ig. 3, but when
a heb is used it is mounted upon the spindle
20, since in this:.case a slow rate of rota-
tion is desirable. When a hob is employed
the bearing support 22 may be adjusted upon
its slideway and used as a bearing for the
lower end of a mandrel fixed to the spindle
20 and carrying a hub such as shown at 28
in Fig. 2.

A horizontal slideway 29 is formed upon
the frame of the machine adjacent to the
front thereof and extends at right angles to
the slideway 2. The frame 1 is also provided
at the front thereof with an upwardly ex-
tending guide portion 30 which is formed

with a vertically and longitudinally extend- -

ing bearing surface 31 on the inner side there-

and is adjustable in the.

1,804,303

of. A work carriage 32 is mounted upon the
slideway 29 and upon this carriage are mount-
ed work carrying and rotating means which
will be hereinafter described, the said means
including a rotatable work carrying spindle
53, the axis of which is parallel with the
slideway 29. The work carrying slide is so
mounted that it may be moved across the
front of the tool supporting head so as to
carry the work past the cutting tool as is
necessary in order to permit the tool to op-
erate upon the blank lengthwise thereof.
The work carrying slide 32 has a forward
portion formed to bear against the vertical
bearing surface 81 of the upwardly extend-
ing portion 30 of the frame, this additional
bearing serving to rigidly hold the work slide
against lateral movements during the opera-
tion of the cutter on the blank. The carriage
32 has upon its upper surface a slideway 84
parallel with the slideway 29 and upon this
slideway is mounted a tail stock 35, which is
provided with a suitable bearing for a worlk
mandrel. A work blank 36 may he mounted
in the usual manner upon a suitable mandrel,
one end of which is fixed to the work spin-
dle 33 and the other end of which is jour-
naled in the tail stock 35.

The tool carriage 3 is adjusted back and
forth on the slideway 2 by means of a feed
screw 37, the rear end of which is fixed to a
downwardly projecting portion 38 on the
carriage, the forward end of the serew being
threaded and engaged by an interiorly
threaded sleeve 39 which is rotatably mounted
inframe 1. A hand wheel 40 s keyed to the
forward end of the sleeve 39 and by means of
this hand wheel the sleeve may be turned to
shift the screw 37 and the tool carriage 3 to

which it is attached. The sleeve 39 ig jour--

naled in a bearing support 41 which forms a
part of or is fixedly secured to the frame 1,
and suitable means'is provided to limit end.
wise movement of the sleeve with respect to
the bearing support 41 in which it is
for a purpose to be deseribed.

The purpose of the adjustment .of the tool
carriage 8 on ‘the slideway 2 is to properly
position the cutter preparatory to making a
desired depth of cut.in the blank operated.
upon. This adjustment is preferably effected
manually and means are provided whereby
the cutter after it has been shifted away from
the blank may be returned to exactly the same
position with respect thereto as it occupied:
preparatory to a preceding cut, as will now
be explained. A ring 42 is mounted upon the
hand wheel 40 and forms the outer rim there-
of. This ring may be fixedly secured in an
desired angular position to the body of the
wheel by means of a set screw 424. A disc
43 which has a graduated periphery is mount-
ed upon the inner side of the hand wheel 40
and may be secured in any position of angular
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adjustment upon the hub of the hand wheel
by means of a thumb screw 44. :
Mounted upon the side of the frame 1 and
extending from the front to the rear thereof
is a reciprocable rod 45, slidably mounted on

- the frame and provided at the rear end there-

of with a nut 46, against which a coil spring
47 which is interposed between the frame 1
and thé nut, exerts a pressure tending to move
the rod resrwardly. . The front end of the rod
45 is so located that when the rod is shifted
forwardly (manually or automatically)
against the action of the spring 47, it will pro-

ject into the path of movement of a projec-.

tion 48 carried by the ring 42 on the hand
wheel. A cylindrical collar 49 is secured to
the rod 45 adjacent to the forward end there-
of and this collar is so positioned that in the
forward position of the rod its rear face may
be engaged by a manually operable dog 50,
to prevent its retraction by the spring 47 and
to hold the forward end of the rod into the
path of movement of the projection 48. The
rod 45 may be shifted forward manually and
the dog 50 may be raised manually to hold
the rod or depressed manually to release it.
Tntermediate the ends of the rod 45 there is a

~ collar 51.which may be fixedly secured in any

40

45
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desired position along the length of the rod
by means of a suitable set screw 52 and coop-
erating with the collar 51 there is a rigid stop
member 58 which is fixed to the tool carriage 3

“and is provided with a bore through which

the rod 45 extends.

Assuming that the slide 8 has been adjust-
ed to an operative position to which it is de-
sired that the slide shall be again or repeated-
ly adjusted with exactness, after a movement
away therefrom, the disc 43 is loosened from
the hub of the hand wheel and turned so as to
register zero on a scale 100 in a well known
manner, after which it is then secured in
place. The ring 42 is then loosened and the
rod 45 is shifted forwardly by hand to bring
the forward end thereof into the path of the
projection 48 and the dog 50 is manually
raised to hold it there.

The ring 42 is then turned to bring the pro-
jection 48 into engagement with the rod 43
and is then secured in that position. The
collar 51 is then loosened and slid backwardly
upon the rod until it engages the adjacent

face of the stop member 53 and is then fas--

tened by means of the set screw 52. The dog
50 is then depressed manually out of engage-

ment with the collar 49 so that when the tool

head slide is shifted away from- the blank
spindle, the rod 45 will be shifted by the
spring 47 out of the path of movement of the
projection48. When the hand wheel is again
turned in a direction to shift the tool carriage
toward the work spindle, the stop member 53
will engage with the collar 51 when the tool
head approaches its preparatory working po-
sition, the movement of the rod 45 being less

-3

than the pitch of the screw 87 so that the rod
will be shifted during the last revolution only
of the hand wheel. It will be apparent that
when the tool head occupies exactly the same
position which it occupied when the above
described adjustments of the hand wheel ring
42 and rod actuating collar 51 were made, the
hand wheel will have been stopped with the
projection 48 in engagement with rod 45.
The machine is driven by means of & main
driving pulley 54 which is loosely mounted

upon a shaft 55 extending along the rear side-

of the machine, and the shaft 55 has fixed
thereto a bevel gear 55¢ which meshes with
the bevel gear 12¢ fixed to the tool driving
shaft 12. The shaft 55 has also adjacent the
opposite end thereof a pinion 56 which is
keyed to the shaft and meshes with a gear 57
fixed to a countershaft 58 which may be con-
nected by a suitable train of change gears to
the work spindle 33. The pulley 54 may be
connected to or disconnected from its shaft
55 by means of a suitable clutch 59 which is
provided with a shifter which may be actu-
ated either by means of a hand lever 60 or
automatically by means of a rock shaft 61
which is connected at one end with the clutch
shifter and at its opposite end is provided
with an arm 62 which is engaged by collar
85 attached to a rod 64, which 1s fixed to the

work slide 32. - By means of the rock shaft

61 and its connections to-the work slide and
to the clutch shifter the power may be auto-
matically disconnected upon completion of
the feed movement of the work slide. Reo-

“tation is imparted to the work spindle 33

through a drive shaft 65 which is driven
through the usual change gears from coun-
ter shaft 53, and the shaft 65 extends through
a housing carried by the work slide and
within this housing is connected by suitabl
driving connections with a vertical shaft 66
which has a worm 67 thereon meshing with
worm gear 68 fixed to the spindle 33. The
werk spindle may also be driven through a
gpur gear 69, fixed to the worm gear 68, and
a gear on the shaft 65, the two drives being
selectively operable for driving the work
spindle at different speeds as fully described
in the Lees patent above referred to.

Means are also provided for operating the
work slide feed mechanism from the work
spindle so that the longitudinal movement of
the work spindle shall be at the proper rate

with respect to the speed of rotation thereof.

To this end the pinion 70-s fixed to the work
spindle 83 and meshes with the gear 71 fixed
to a countershaft 72, which is connected by
a suitable train of change gears 78 with the
work carriage feed screw 74, which engages
with a suitable nut fized to the work car-
riage to move the same along the slideway 29.
The outer end of the feed screw 74 is prei-
erably provided with a squared end 75 so that
it is adapted to receive a suitable crank han-
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dle and be turned manually to shift the
work slide.

The machine insofar as it has been de-
scribed above is old and well known, being
substantially the same as that shown in the
Lees patent above referred to. The pres-
ent invention, as applied to the machine
above described, and which consists of means
by which feed movements may be automati-
cally imparted to the tool carrying head to
advance the cutter to the desired depth into
the biank and to control the depth of cut
during traverse of the blank, will now be
described.

The fixed bearing member 41 in which the
screw adjusting sleeve 89 is mounted is pro-
vided at its cuter end with an annular flange
76 which bears against the front face of the
supporting frame 1 and, fixed to the flange
76, there 1s'a cam plate 77 which is secured
to the flange 76 and to the frame 1 by means
of suitable screws 78. Upon the face of the
cam plate 77 there are a series of outwardly
projecting cam lugs 79 which are spaced
equiangularly about the axis of the sleeve 39
and which have a form that is determined
by the longitudinal contour of the root sur-
faces of the gear to be génerated. As shown
herein, each of the cam lugs 79 has an in-
clined face 80 and an outer flat face 81, the
flat faces 81 of the lugs being in a plane paral-
lel with the face of the plate and at right
angles to the axis of the sleeve 89. Betweer

the cam plate 77 and the hand wheel 40,

pinion 82 is rctatably mounted on the sleeve
39 and upon the inner face of this pinion
there is secured an annular cam plate 83
which is provided upon its inner face with a
series of cam lugs 84, spaced about the axis
of the sleeve in exactly the same way as the
cam lugs on the plate 79 and which may
have the same form, these cams as shown
herein being provided with inclined side
faces and flat outer faces 85 and 86 which
are adapted to simultaneously engage the
corresponding faces of the cam lugs 79,

In order to automatically impart the de-
sired lateral feed movements to the cutter
by the coaction of the cams, means is pro-
vided for actuating the movable cam 83 from
the work carriage during its' movement in
the direction of the axis of the blank. As
shown herein, a rigid bracket 87 is fixed to

the slide 82 above the sleeve 89 by means of
5 suitable bolts 98 and, upon the lower end of

this bracket, there is fixed a horizontally dis-
posed rack 88 which meshes with the pinion
82. The rack 88 is adjustably secured to
the bracket 87 by means of bolts 89 extend-
ing through slots 90 in the rack 88, the slots
90 being disposed longitudinally of the rack
and permitting the rack o be adjusted end-
wise on bracket 87, so that it may be proper-
Iy position with respect to pinion 82,

The movement of the work carriage 32

along its guide way toward the cutter head
causes rack 88 to travel over the pinion 82
and to.impart a rotary movement thereto.
This rotary movement causes the cam lugs
84 to ride up upon the fixed cam lugs 79 so
that the adjusting sleeve 39 and screw 37 are
shifted forwardly to shift or feed the tool
carrying head toward the axis of the blank

during the movement of the work carrying
shide.

70

To stop the outward movement of the:

sleeve 839 so that the adjustment of the tool
head slide can be accomplished by operation
of the hand wheel 40, the inner end of the
sleeve is provided with an outwardly pro-

80

jecting shoulder 89¢ which is adapted to en- -

gage with a washer 91 surrounding the
sleeve 89, between the inner end of the fixed
bearing member 41 and the shoulder 39¢. To
limit the inner movement of the sleeve 39, the

85

inner edge of the hub of the pinion 82 en- -

gages with the flange 76 of the fixed bearing
41 and when so engaged there is a space be-
tween the washer 91 and shoulder 39« thus
providing for a limited outward axial move-
ment of the sleeve 39 which movement is
effected by the cams 79 and 84 as described.
The sleeve 39 is rotatable in the hub of the
pinion 82 in a sleeve bearing 101 therein
which has a flange 94 on its outer end dis-
posed between the outer edge of the hub of
the pinion 82 and the hub of the hand wheel
40. The hand wheel 40 and the sleeve bear-
ing 101 are clamped together and to the
sleeve 39 by means of nuts 95 upon the outer

nuts 95 serving to force the hand wheel in-
wardly against the flange 94 and the end of
the sleeve 101 inwardly against the shoulder
98. The hubs of the pinion 82 abut against

the flange 94 and the shoulder 98 as upon end

bearings.
In the operation of the machine a cutter

is placed upon the spindle 20 or upon the

spindle 25 and the gear blank is secured upon

90

10
exteriorly threaded end of the sleeve 39, the -

the work spindle 83. The hand wheel 40 is -

then turned in a’clockwise direction turn-
ing the sleeve 39 and advancing the same
along the screw 37 until the inner edge of the
hub of the pinion 82 is brought into engage-
ment with the flange 76 of the fixed bearing.
Since the sleeve 39 1s free to shift rearwardly

‘the tool slide 3 will remain stationary during

this part of the hand wheel movement. This

adjustment of the sleeve 39 shifts the cams %%

to the position shown.in Fig. 10 of the draw-
ings. The movement of the hand wheel 40 is
continued and, through the agency of the
sleeve 389 and screw 37, the tool slide 3 is
caused to approach the gear blank until the

distance betweén the periphery of the cutter

and the root circle of the gear is equal to
the total distance through which the cams
79 and 84 can move the sleeve 39 endwise in
going from the position shown in Fig. 10 to
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the position shown in Fig. 8 of the drawings.
The rod 45 is now moved forward against
the action of the spring 47 and the dog 50 is
swung into position back of the collar 49,
thus advancing the rod an amount propor-
tional to the thickness of the dog 50. ~This
is preferably made an amount less than the
pitch of the screw 37 but sufficient to move
the end of the rod 45 into the path of the lug
48 on the hand wheel rim 42. The collar 51

is then brought into contact with the stop

member 53 depending from the work car-

riage 32 and is fastened in this position to

the rod 45 by the set screw 52, the rod being
thus held in advanced position so that the dog
can be returned to its neutral position. The
screw 492 is now loosened to free the rim 42
which is rotated on the hand wheel 40 until
the projection 48 strikes the rod 45 at which
time the rim 49 is again locked to the hand
wheel by the screw 42a. All of the above
operation is preliminary to cutting the gear
teeth and is for the purpose of automatically

" controlling the depth of the subsequent cut.

tD
1

39
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65

When the slide 8 is withdrawn by a counter-
clockwise movement of the hand wheel 40,
the rod 45 will be withdrawn by the spring
47 ¥rom the path of movement of the projec-
tion 48, and the hand wheel may be turned
through any number of counterclockwise
revolutions; and when this operation is re-
versed, the rod 45 will be shifted into the path
of the projection 48 during the last revolution
of the hand wheel and the tool slide 3 will
have been returned to exactly the same posi-
tion which is occupied when the adjustments
of the collar 51 and the hand wheel rim 42
were made. )

With the cam lugs 79 and 84 in the posi-

, tion shown in Fig. 10 and the inner edge of

the hub of the pinion 82 in engagement with
the flange 76 of the fixed bearing member,
the machine is started, causing power to be
applied to rotate the serew T4 and move the

carriage 52 along the slideway 29. The.

movement of the carriage 32 causes the pin-
ion 82 and the cam plate 83 atiached thereto,
to be rotated on the sleeve 89 by reason of
the movement of the rack 88 over the pinicn
89.  This will cause the inclined faces 80
and.85 of the cam lugs 79 and 84 to ride upon
cach other forcing the pinion 82, and the

cleeve 39 on which it is mounted outwardly,

and shifting the tool slide toward the axis
of the gear blank until the outer faces 81
and 86 of the cam lugs are in engagement
as shown in Fig. 8. The movement of the
cutter slide caused by the engagement of the
inclined faces 80 and 85 of the cam lugs
causes the cutter to enter the blank to the
desired depth and while the. outer flat faces
81 and 86 of the cam lugs are in engagement,
the cutter will be held at this depth while
the gear blank is being moved past the same.
When the cam lugs 84 are moved beyond the

5

cam lugs 79, the cutter head is released and
may be moved to free the cutter from the
blank. The cam lugs may be so positioned
that the cutter will enter the blank inter-
mediate the ends thereof, cut the required
depth in the blank while the blank is travel-
ing a predetermined distance and be freed
{rom the blank before reaching the end there-
of to generate gear teeth intermediate the
ends of a blank. o

Where a hob is employed the entire gear
will be generated upon a single traverse of
<he blank but where a single cutter is em-
ployed it will be necessary to index the blank
after each cut, as is well understood in the
art. After a gear is completed, it is re-
moved from the spindle and the work car-
riage returned to 1ts original position caus-
ing the cams-79 and 84 to assume the posi-
tion shown in Fig. 9 of the drawings. The
hand whee! 40 is then rotated in a counter-
clockwise direction causing the shoulder 89a
of the sleeve 89 to engage the washer 91 and
to act through the screw 37 to retract the tool

carriage 3. A new gear blank is then in--

serted and the hand wheel 40 is turned in a

70

(f:]

80

20

clockwise direction until the projection 48

strikes the rod 43, at which -time the inner
end of the hub of the pinion 82 will engage

with the flange 76 and the cutter will have !

assumed its proper position preliminary to
cutting, the cams 79 and 84 being in the posi-
tion shown in Fig. 10 of the drawings, so that
upon starting the machine into operation the
cutting cycle will be repeated. '

It will be obvious that the cam plates 77
and 83 can be readily replaced by other cam
plates provided with cam lugs of different
sizes or configuration and that by providing
cam lugs of the proper size and shape the
cutter may be caused to follow the desired
path Iongitudinally of the gear blank.

Having described my invention, I claim:

1. In-a machine of the class described, a

stationary main frame, a movable support

nounted on the frame and adapted to sup-
port & work piece, a tool carriage movable
on the frame, a rotatable tool on the car-
riage, a movable carriage operating element
mounted on the main frame, mechanical con-
nections between the operating element and
the carriage, means whereby movement of
the operating element in -one: direction. is
adapted to move the tool carriage to position

‘the tool adjacent to the work piece, and

means responsive to movement of the work

support whereby movement of the operating

element in' another direction is effected to
feed the tool into the work piece.

9. In a machine of the class described, a
stationary main frame, a movable support
mounted on the frame and adapted to sup-
port a work piece, a tool carriage movable on
the frame, a rotatable tool on the carriage,
a  movable carriage operating = element
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mounted on the main frame, mechanical con-
nections between the operating element and

the carriage, means whereby movement of

the operating element in one direction is
adapted to move the tool carriage to position

the tool adjacent to the work piece, and auto-

matic means responsive to movement of the
work support for moving the operating ele-
ment in another direction ‘o feed the tool
into the work piece.

3. In a machine of the class deseribed, a
stationary main frame, a work carriage mov-
able on the frame, a work spindle on the
work carriage adapted to support a work
piece, means for moving the carriage on the
frame with a lead movement to give a lead
movement to the work piece, a tool carriage
movable on the frame, a rotatable tool on the
tool carriage, a movable tool carriage oper-
ating elerent mounted on the main frame,
mechanical connections between the operat-
ing element and the tool carriage, means
whereby movement of the operating element

in one direction is adapted to move the tool-

carriage to position the tool adjacent to the
work piece, and automatic means whereby
the lead movement of the work carriage 1s
adapted to move the operating element in

“another direction.to feed f:he tool into the

work piece. :

4. In a machine of the class described, a
main frame, a work carriage movable on the
frame, a work spindle on the work carriage
adapted to support a work piece, means for

moving the carriage on the frame to give a.

lead movement to the work piece, a tool car-
riage on the frame, a rotatable tool on the
tool carriage, a movable tool carriage oper-
ating element, a stop on the operating ele-
ment and a stop on the frame, means whereby
movement of the operating element in one
direction to engage the stops is adapted to
move -the tool carriage to position the tool
adjacent to the work piece, and automatic
means whereby the lead movement of the
work carriage moves the operating element
in another direction with the stops in en-
gagement to feed the tool into the work piece.

5. In a machine of the class described, a
stationary main frame, a movable support
mounted on the frame and adapted to sup-
port a work piece, a tool carriage movable on
the frame, a rotatable tool on the carriage, a
carriage operating element mounted on the
main frame and rotatable thereon on an axis
and movable thereon axially, mechanical
connections between the operating elément
and .the carriage, means whereby rotary
movement of the element is adapted to move
the carriage to position the tool adjacent to
the work piece, and means responsive to
movement of the work support whereby
axial movement of the element is effected to
feed the tool into the work, ;

6. In a machine of the class described, a

1,804,303

main frame, a work spindle mounted on the
frame and adapted to support a work piece,
a tool carriage movable on the frame, a ro-
tatable tool on the carriage, a carriage oper-
ating element rotatable on an axis and mov-
able axially, a stop on the operating element
and a stop on the frame, mechanical connec-
tions between the operating element and the
carriage, means whereby rotary movement
of the element to bring the stop on the ele-
ment into engagement with the stop on the
frame is adapted to move the carriage to
position the tocl adjacent to the work piece,
and whereby axial movement of the element
1s adapted to feed the tool into the work.

7. In a machine of the class deseribed, a
nain
rame, a work spindle on the work carriage
dapted to support a work piece, means
for moving the work carriage with a lead
movement, a tool carriage movable on the
i rotatable tool on the tool car-

iage, o carriage -operaling element ro-
tatable on axis -and movable axially, me-
chanical connections between the operating

tement and the tool carriage, means where-
by rotary movement of the element is adapted
to move the carriage to position the tool
adjacent to the work piece and whereby axial
movement of the operating element is adapt-
ed to feed the tool into the work, and con-
nections between the operating element and
the work carriage for moving the element
axially and feeding the tool Into the work
during lead movement of the work carriage.

8. In a machine of the class described, a
main frame, a work carriage movable on the
frame, a work spindle on the work carriage
adapted to support a work piece, means for
moving the work carriage with a lead move-
ment, a tool carriage movable on the frame,
a rotatable tool on the tool carriage, an op-
erating element for the tool carriage rotat-
able on an axis and movable axially, a stop
on the element and a stop on the frame, me-
chanical connections between the element and
the tool carriage, means +whereby rotary
movement of the element to bring one stop
against the other is adapted to move the teol
carriage to bring the too! into a predeter-
mined position adjacent to the work piece, and
whereby axial movement of the element is
adapted to feed the tool into the work, and
connections between the work carriage and
the element for automatically moving the ele-
ment axially feeding the tool into the

i
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work during lead movement of the work car-
riage.

9. In a machine of the class described, a
main frame, a movable tool support on the
frame, a movable work support on the frame,
a screw-threaded rod and a nut element
threaded therewith associated with one of
the supports and means for setting up rela-
tive rotation between the threaded rod and
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nut to propel said support on the frame, and
means responsive to movement of the other
support on the frame for moving the nuf
element and rod together in the direction of
the rod axis to propel the propelled support
with a supplemental movement. 7

10. In a2 machine of the class described, a
main frame, o movable support.on the frame
acdapted to support a work piece, ways on the
{rame, a carriage on the ways, a rotary cut-
ting tool on the carriage, a screw-threaded
rod mounted on the main frame with its
longitudinal axis fixed laterally thereon and
a nut element threaded therewith associated
with the carriage, means for setting up rela-
tive votation befween the rod and nut to pro-
pel the carriage on the ways and correspond-
ingly move the tool to position it relatively to
the work piece and automatic means respon-
sive to movement of the work support for
moving the nut element and rod together in
the direction of the rod axis to. propel the
carriage on the ways to feed the tool into the
work piece. v

11. En a machine of the class described, a
main frame, a work carriage movable on the
frame, a work spindle on the work carriage
adapted to support a work piece, means for
moving the work carriage on the frame with
a lead movement, a tool carriage movable o
the frame, a rotary cutting tool on the tool
carriage, a screw-threaded rod and a nut ele--
ment threaded therewith associated with the
tool carriage, means for setting up relative

rotation between the threaded rod and nut

to propel the tool carriage on the frame for
positioning the tool relative to the work
piece and feed control means connected to the
work carriage and operable by movement
thereot for moving the nut element and rod
together in the longitudinal direction of the
rod to propel the tool carriage on the frame
to feed the tool into the work piece.concur-
rently with the lead movement of the work
carriage.’ ;

12. In a machine for cutting, in cylindri-
cal blanks, teeth beginning at o point be-
tween the ends of the blank, & main frame, &
werk carriage movable on the frame, a work
spindis on the work carriage adapted to sup-
port a work piece, a tool carriage movable on -
the frame, a votary cutier on the tool carriage,
o screw-threaded rod and. a nut element
threaded therewith associated with. the tool

tion between the threaded rod and nut to pro-
pel the carriage on the frame for positioning
the tool with respect to the work piece, means
for rotating the tool and concurrently moving

i the work carriage on the frame with a lead

movement, and feed contrel means connected
to the work carriage and operable by the
movement thereof for moving the nut element
and rod together in the longitudinal direc-
tion of the rod to propel the tool carriage

on the frame for feeding the tool into the
work piece to a predetermined depth conly
during lead movement of the work carriage.

18."In a machine of the class described, a
main frame, a carriage movable on the frame,
a propelling screw on the main frame with
its longitudinal axis fized laterally thercon
secured $o the carriage, an operating nut cle-
ment threadad on the screw and rotatabl
thereon and engaging the main frame to move
the screw in the direction of its axis and there-
v propel the carriage on the {rame, means
for so rotating the nut.element, and mesns
for moving the nut element in the direction
of the screw axis to move the screw in that
direction to propel the carriage on the frame
with a supplemental movement.

14. In a machine of the class described, a
main frame, a work spindle on the frame
adapted to support & work piece, a carriage
movable on the frame, a rotary cutting tool on
the carriage, a propeiling screw on the main
freme with its longitudinal axis fixed lat-
erally thereon secured to the carriage, an 6p
erating nut element threaded on the screw
and rotatable thereon and engaging the frame
to move the screw in the direction of its axis
and thereby propel the carriage on the frame
to position the tool relative to the work piece,
means for so rotating the nut element, and
means for moving the nut element in the di-
rection of the screw axis, to move the screw in
that direction to propel the carriage on the
frame with a movement. suitable for feed-
ing the tool into the work piece.

15. Tn s machine of the class described, a
main frame, a work carriage movable on
the frame, a work spindle on the work car-
riage adapted to support a work piece, means
for moving the work carriage cn the frame

with a lead movement, a tool carriage mov-

able on the frame, a rotary cutting tool on
the tool carriage, a propetling screw secured
to the.tocl carriage, an operating nut ele-
ment threaded on the screw and rotatable
thereon and engaging the frame to move the
screw longitudinally and thereby - propel
the carriage on the frame for positioning the
tool relative to the-work piece, means for so
rotating the nut element, and feed control
means connected to the work carriage and
operable by. movement thereof for moving
he nut element and screw together in the
longitudinal direction of the screw to move

“the screw in that direction to propel the tool

carriage on the frame to feed the tool into
the work piece concurrently with the lead

movément of the work carriage.

16. Tn a machine for eutting, in cylindri-
cal blanks, teeth. beginning at a point be-
tween the ends of the blank, a main frame,
a work carriage movable on the frame, a
work spindle on the work carriage adapted
to support a work piece, & tool carriage mov-
able on the frame, a rotary cutter on the tool
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carriage, a propelling screw secured to the
tool carriage, an ‘operating nub element
throaded on the scrow and rotatable thereon
and engaging the frame to move the screw
longitudinally and thereby propel the tool

oe on the frame for positioning the too!l

Ol

relative to the work piece, mieans for so ro-
tating the nut element, means for rotating
the tool and concurrently moving the work

i
ge on the frame with a lead movement,
and feed control means connected to the work
carriage and operable by movement thereof
for moving the nut element and screw.to-
gether in the longitudinal direction of the

Vo the serew in that direction to
L carriage on the frams to feed
12 work piece to o predeter-
mined depth only concurrently with the lead
movement of the work carriage.

17. In a machine of the class described, a
main frame, a work carriage movable on the
frame, & work spindle on the work carriage
adapted to support a work piece, means for
moving the carriage on'the frame with a lead
movement to give a lead movement to the

work piece, a tool carriage movable on the
frame, a rotatable tool on the tool carriage,
a movable tool carriage operating element,
mechanical connections between the operating

carriag
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* element and the tool carriage, means whereby

movement of the operating element in one
direction is adapted to move the tool carriage
to position the teol adjacent to the work piece,
and feed control means connected to the work

carriage and operable by lead -movement

thereof for moving the operating element in
another direction to feed the tool into the
work plece, said feed control means compris-

Ing g cam and a cam follower one of which is’

adapted to be moved on the other by means
of connections between it and the movable
work carriage te effect the cam action and one

of which is associated with the operating ele--

ment to move it when the cam action is
effected. .

18. In a machine of the class described, a
main frame, a work carriage movable on the
frame, a work spindle on the work carriage
adapted to support a work piece, means for
moving the work carrisge with a lead move-

ment, a tool carriage movable on the frame,

a rotatable tool on the tool carriage, a tool

carriage operating element rotatable on an

axis and movable axially, mechanical connec-
tions between the operating element and the
tool carriage, means whereby rotary move-
ment of the element is adapted to move the
tool carriage to position the tool adjacent to

the work piece and whereby axial movement

of the operating element is adapted to feed
the tool into the work, and feed control means
connected to the work carriage and operable
by movement thereof to move the operating
element axially to feed the tool into the work

during lead movement of the work carriage’

1,804,303

said means comprising a cam and a cam fol-
lower one of which is adapted to be moved on
the other by means of connections between it
and the movable work carriage to effect the
cam action and one of which is associated with
the operating element and adapted to move it
axially when the cam action is effected.

19. Tn a machine of the class described, a
main frame, & work carriage movable on the
frame, a worle spindle on the work carriage
adapted to support a work piece, means for
moving the work carriage on the frame with
a lead movement, a tool carriage movable on
the freme, a rotatable tool on the tool car-
riage, a screw threaded propelling rod and a
nut element threaded therewith associated
with the tool carriage, means for setting up
relative rotation between the threaded rod
and the nut to propel the tool carriage on
the frame for positioning the tool with respect
to the work piece, and feed control means

o
o

B 1

dinal direction of the rod to propel the tool
carriage on the frame for feeding the tool
into the work piece concurrently with the lead
movement of the work carriage; said feed con-
trol means comprising a cam and a cam fol-
lower, one of which 1s adapted to be moved
on the other by means of connections between
it and the movable work carriage to effect the
cam action and one of which is associated
with the nut element and rod and adapted to
move them when the cam action is effected.,

20. In a machine of the class described, a
main frame, a work carriage movable on the
frame, a work spindle on the work carriage
adapted to support a work piece, means for
moving the work carriage on the frame with
a lead movement, a tool carriage movable on
the frame, a rotary cutting tool on the tool
carriage, a propelling screw secured to the
carriage, an operating nut element threaded
on the screw and rotatable thereon and en-
gaging the frame to move the screw longitu-
dinally and thereby propel the carriage on
the frame for positioning the tool relative to
the work picce, means for so rotating the nut
element, and feed control means connected to
the work carriage and operable by movement
thereof for moving the nut element and screw
together in the longitudinal direction of the
screw t0 move the screw in that direction to
propel the tool carriage on the frame to feed
the tool into the work piece concurrently with
the lead movement of the work carriage, said
Teed control means comprising a cam and a
cam follower, one of which is adapted to be
moved on the other by means of connections
betieen it and the movable work carriage to
effect the cam action and one of which is asso-
ciated with the nut element and adapted to
move it in the longitudinal direction of the
screw when the cam action is effected.
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91. In a machine of the class described, a
stationary main frame, a tool carriage mov-
able on the frame, a work spindle on the
frame adapted to support a work piece, a
threaded push and pull rod connected to the
tool carriage for moving it, a nut - elemen?
threaded -on the rod and mounted on the
frame for rotary and axial movement, means
for turning the nut element to propel the rod
and move the tool carriage into a predeter-
mined position relative to the work spindle,
and means for moving the nut element axially

to propel the rod with a tool carriage feed I
" ment threaded on the rod, and mounted on

movement.

29. In a machine of the class described, a
stationary main frame, a movable tool car-
riage on the frame, a work spindle on the
frame adapted to support a work piece, a
threaded push and pull rod connected to the
tool carriage for moving it, a nut element
threaded on the rod and mounted on the
frame for rotary and axial movement, a stop
on the frame, a stop associated with the nut
element for stopping its rotary movement in
a predetermined position, means for turning
the nut element to bring the stops into en-
gagement and to propel the rod and move
the tool carriage into a predetermined posi-
tion relative to the work spindle, means for
moving the nut element axially with the stops
in engagement to propel the rod with a tool
carriage feed movement relative to the work
spindle.

23. In a machine of the class described, a
stationary main frame, a movable tool car-
riage on the frame, a work spindle on the
frame adapted to support a work piece, a
threaded push and pull rod connected to the
tool carriage for moving it, a nut element
threaded on the rod and mounted on the
frame for rotary and axial movement, a stop
on the frame, a stop associated with the nut
element for stopping its rotary movement in
a predetermined position, means for turning
the nut element to bring the stops into en-
gagement and to propel the rod and move
the tool carriage into a predetermined posi-
tion relative to the work spindle, means for
moving the nut element axially with the stops
in engagement to propel the rod with a tool
carriage feed movement relative to the work
spindle, and means for automatically limit-
ing the amount of said feed movement to a
predetermined amount.

24, In a machine of the class described, a
stationary main frame, a tool carriage mov-
able on the frame, a work spindle on the
frame adapted to support a work piece, a
threaded push and pull rod connected with
the tool carriage for moving it, a nut element
threaded on the rod and mounted on the
frame for rotary and axial movement, means
for turning the nui element to propel the
rod and move the tool carriage into a pre-

9

determined position relative to the work
spindle, means for moving the nut element
axially to propel the rod with a tool carriage
feed movement, said last means including a
cam and a cam follower mechanism one of
which 1s mounted on the frame and the other
associated with the nut element. '
25. In'a machine of the class described, a
stationary main frame, a tool carriage mov-
able cnthe frame, a work carriage movable
on the frame and adapted to support a work
piece, a threaded push and pull rod connected
to the tool carriage for moving it, a nut ele-

the” frame for rotary and axial movement,
means for turning the nut element to propel
the rod to move the tool carriage into a pre-
determined position relative to the work car-
riage, and means for moving the nut element
axially to propel the rod with a tool carriage
feed movement, said means being connected
to and operable by movement of the work
carriage. . .- ' ; ’

26. In a machine of the class described, a
stationary main frame, a tool carriage mov-
able en the frame, a work carriage movable
on the frame and adapted to support & work
piece, a threaded push and pull rod connected
to the tool carriage for moving it, a nut ele-
mernt threaded on the rod, and mounted on
the frame for rotary and axial movement,
means for turning the nut element to propel
the rod to move the tool carriage into a pre-
determined position  relative to the work
carriege, and means for moving the nut ele-
ment axially to propel the rod with a tool
carriage feed movement, including a cam
and cam. follower mechanism connected to
and operable by the movement of the work
carriage. ) ;

27. In a machine of the class described, a
stationary main frame, a tool carriage mov-
able on the frame, a work carriage movable
on the frame and adapted to support a work
piece, a threaded push and pull rod connected
to the tool carriage for moving it, a nut ele-
ment threaded on the rod, and mounted on
the frame for rotary and axial movement,
means for turning the nut element to propel
the rod to move the tool carriage into a pre-
determined position relative to the work car-
riage, and means for moving the nut element
axially to propel the rod with a tool carriage
feed movement, said means including a cam
and cam follower, one of which cam mem-
bers is mounted on the main frame and the
other of which is associated with the nut ele-
ment, and connections between the latter cam
member and the work carriage for moving
the cam member.

28. In a machine of the class described, a
stationary main frame; a tool carriage mov-
able on the frame, a work carriage movable
on the frame and adapted to support a work
picce, a threaded push and pull rod connected
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to the tool carriage for moving it, a nut ele-

ment threaded on the rod, and mounted on

the frame for rotary and axial moveinent,

means for turning the nut element to propel
5 the rod to move the tool carriage into a pre-
determined position relative to the work
carriage, and means for moving the nut ele-
ment axially to propel the rod with a tool
carriage feed movement, said means includ-
ing a cam and cam follower, one of which
cam members is on the main frame, and the
other of which is rotatably mounted on the
nut element, and connections between the lat-
ter cam member and the work carriage for
moving the cam member,

29. In a machine of the class described, a
stationary main frame, a tool carriage mov-
able on the frame, a work carriage movable on
the frame and adapted to support a work
oy piece, a threaded push and pull rod connected

-to the tool carriage for moving it, a nut ele-

ment threaded on the rod, and mounted on

the frame for rotary and axial movement,
means for turning the nut element to propel
5 the rod to move the tool carriage into a pre-
determined position relative to the work car-
riage, and means for moving the nut ele-
ment axially to propel the rod with a tool
carriage feed movement, said means includ-
a0 -ing a cam on the main frame, an annular cam
follower surrounding the nut element and
rotatable thereon on the axis thereof, gear-
teeth on the came follower and a rack on the
work carriage engaging the gear teeth for
33 rotating the cam follower.
In testimony whereof, I have hereunto
signed my name.

EDWARD A. BAYTON.
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