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(No model)

To all whom it may concern:
- Beitknown that I, FRANK G. ECHOLS, a citi-

zen of the United States, residing at Hartford,

in the county of Hartford and Stdte of Connec-

ticut, have invented certain new and useful’

Improvements in Metal-Working Machines,
of which the following is a speelﬁeatlon

- This invention relates to improvements in
metal-working machines, and especially to
automatic turning-lathes; and it has for its
main object the provision of a machine of

‘this type especially adapted for cutting away

a portion of the teeth of an ordlnarv Screw-
cutting tap to form the improved tap de-
scribed and claimed in Patent No. 588,056,
granted to me August 10, 1897. In the tap
deseribed in this patent the tool has an odd

number of wings, and each wing has half the-
usual number of teeth, one-half of all the

teeth of the tap being entirely removed, pref-
erably by culting out alternating peripheral
teeth, all of the teeth being located in a sin-
gle spiral from end to end of the tool.

For the purpose of forming my improved
tap from a tap of the ordinary construction
I make use of a machine in the form of a

turning-lathe, the principal features of which-

are a work-holder and a tool-holder, one of
which is rotatable preferably continuously,
an intermittently - effective - cutting - tool
which is carried by the fool-holder and will
usually be in the form of a chaser, and suit-
able means-for automatically shifting one of
the holders toward and from the other a plu-
rality of times during each rotation of the
rotary holder in order that the tool may be
brought intermittently into position to oper-

ate upon the work and cut the latter at sepa-.
rated points in its periphery. In connection

with these mechanisms I employ also feeding
means for imparting a traveling feed move-
ment to one of theholders in the direction of
the longitudinal axis of the work-holder; 80
that the tool may cut not only at separated
points in-the periphery of the work, but also
at different points in the length of the latter
and follow the spiral in whleh the teeth of the
tap are located.

In cutting plain taps having straight sides
the work- holder and the tool-holder will of
course maintain the same relative distance
between them at all points in the movement

with the taper of the tool. - Hence in cutting
away the teeth of taper-taps I make use,~in

of the traveling holder; but in cutting tapef-
“taps this inter val should var y in accordance

55

connection with the instrumentalities herein- -

-before mentioned, of a guide disposed at an

angle to the longitudinal axis of the work-
holder, the angle of inclination of the guide

“corresponding, of course, to the angle of ta-

per of the tap. In the preferred construec-
tion' of the machine the work-holder will
usually travel along this guide, so as to op-
erate upon the tool at progressively-varying
distances from the longitudinal axis of the
latter. In the preferred form thereof this
guide will be adjustable in order that it may
be shifted to any desired angular positionand
locked when set to correspond to the taper of

‘the tap upon which the tool or chaser may be

operating.

For.the purpose of rendering the machine
-automatic in its action I may employ, in con- -

nection with the devices previously described,
means for automatically throwing the tool
into and out of action at the beginning and

-at the end of the range of travel of the trav-

eling holder and for also reversing the direc-
tion of travel of such holder.

In the drawings accompanying and form-
ing part of this specification, Figure 1 is a
plan view of a metal-working machine con-
structed in accordance with my improve-
ments. - Fig. 2is a side elevation of the same.
Pig. 3is a sectlonal end elevation of the same
with the tail-stock removed and -shows the
cutter in its operative position. Fig. 4isa
similar view illustrating the cutter and the
tool-holder thrown out of operation to permit
alternate téeth in the periphery of the tap to
pass by the tool without being-cut. Figs. 5
and 6 are detail views of the tool-holder and
slide-rest, and Fig.-7 is a view of the tap as
eompleted by the machine.

Similar characters designate like parts in
all the figures of the drawings.

The several operative parts of myimproved
machine will be mounted ordinarily upon the
usual bed B, and many of these working
parts are substantially similar to those found
in metal- working lathes in common use.
Among these may be mentioned the tail-stock
T, which slides on the ways 5 in the usual
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manner, the head-stock H, the work-spindle
6, and the lead-screw 7, supported for rota-
tion in the bed of the machine and connected
in the usual manner with the tool-carriage
for imparting to the latter a traveling move-
ment longitudinally of the bed of the machine.
The lead-screw receives its movement from
the spindle 6 throngh the spur-gear 6', secured
to said spindle, which gear meshes with an
idler-pinion 8, from which movement is trans-
mitted through an idler-pinion 9 and an idler-
gear 10 to a large spur-gear 12, secnred to one
end of the lead-screw. At the other end there-
of the lead-screw is maintained in proper po-
sition and held against longitudinal move-
ment by the usual nut 7. The devices just
described constitute the feeding means or
feed mechanism for actuating thetool-holder
longitudinally of the machine.

For the purpose of rotating the work-spin-
dle 6 T prefer to make use of a pair of pul-
leys P and P’, loosely mounted on the work-
spindle and normally continuously rotated in
opposite directions in the usual manner by
means of belts. (Not shown.) Forthe pur:
pose of bringing either of these pulleys into
operative relation’with the work-spindle to
drive the latter I have shown herein a frie-
tion-clutch 15, splined to the work-spindle
and adapted to slide thereon and having con-
ical ends adapted to be received in corre-
sponding openings in the inner faces of the
loose pulleys P and P, it being obvious that
when this friction-elutch is moved in the one
direction or the other it may be broughtinto
engagement with one or the other of said
loose pulleys to turn the work-spindle in a
direction corresponding to the direction of
rotation of said pulley.

The tool-carriage isdesignated in a general
way by C and is supported in the nsual man-
ner on the ways 5 for traveling movement
longitudinally of the machine. The body
portion of this tool-carriage is preferably com-
posed of two members, the lower of which is
shown at 20 and embodies ways similar to
those shown at 5 for carrying the upper or
movable member 21 of said ecarriage. This
upper member 21 is adjustable relatively to
the lower member 20 by means of an adjust-
ing-serew 22 for the purpose of properly regu-
lating the position of the cutter at the begin-
ning of the operation of the machine.

The tool-holder may be of anysuitable con-
struction, and it will be so mounted as to
have a movement for shifting the cntting
tool or chaser toward and from the work-
holder, the movements of the tool-holder be-
ing sotimed thatsaid tool will beshifted back
and forth a plurality of times during asingle
rotation of the rotary holder, which will be
usually, and is in this case, the work-holder.

.The movement of the tool-holder for carry-

ing the cutter toward and from the work-
holder and into and out of engagement with
the work may be advantageously a reecipro-
cating one, the tool-holder being mounted for
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oscillation on the upper member 21 of the

tool-carriage in the construction shown -in
the drawings. This tool-holder is designated
in a general way by /. and embodies an an-
nular member or ring 25, supported for os-
cillation in a fixed annulus 26, forming part
of the upper member 21 of the tool-carriage.
The bearing-faces of these two annular mem-
bers are preferably conical, as shown in dot-
ted lines in Fig. 1 and as will be evident by
reference to Figs. § and 6, and the movable
annulus may be retained in its proper posi-

“tion by holding means at the reduced end of

the annulus—as, for instance, by a screw-
cap 27, a washer or retaining-ring 28 being
interposed between the screw-cap and the
end of the fixed ring 26. 1In the construetion
shown the oscillatory tool-holder will be held
normally by means of a spring—as, for in-
stance, the coil - spring 30—in. the position
shown in Fig. 3,with the eutter or chaser in its
working position. This springis seated ina
vertical aperture or récess in the adjnstable
member 21 of the tool-carriage, its upper end
engaging the walls of a corresponding recess
in the underside of a boss 31, projecting from
the toot-holder. The tool-holder also has at
its opposite side an arm 32, carrying an anti-
friction-roll 33, which co6perates with a cam-
shaft by means of which the. tool-holder is
oscillated, and which cam-shaft will be here-
inafter described. .The connection between
the tool-holder and the lead-screw by means
of whiclr traveling movement is imparted to
said holder is obtained in this case by pass-
ing the lead-screw through a nut 34, formed
as a fixed part of the member 20 of the tool-
carriage. '

As before stated, the cutting-tool which T
prefer to employ is in the form of a chaser,
and this will usually be carried by a tool-
slide movable transversely of and mounted
on the tool-holder. The tool-slide is desig-
nated herein by s and is supported by the
usnal transverse way on the tool-holder for
reciprocation toward and from the longitudi-
nal axis of the work-holder or work-spindle
of the machine. The cutting-tool will of
course be adjustable longitudinally of this
slide in order to position it properly with re-
spect to the work, especially at the beginning
of each cut. This cutting-tool or chaser is
designated herein by ¢, and its adjustment
may be obtained in any suitable manner. In
the presentinstance I have illustrated a hand-
wheel 35 and an adjusting-screw 36 for this
purpose, the adjusting-screw being supported
by the slide and having a suitable connection
with the chaser—such, for example, as that
shown in Figs. 1, 3, and 4.

For the purpose of oscillating the tool-
holder to carry the cutter into and out of its
operative position with respect to the tap sup-
ported by the work-spindle of tap-holder I
make use of a cam-shaft earrying a circuit
of wipers, preferably equidistant from each
other and corresponding in number to the
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This eam-shaft is illustrated at 40 and issup-
ported for rotation in suitable bearingson the.

machine, two of these bearings being on the
tool-carriage, as shown at 41 and 42, and the
third in the standard 45. In the preferred
construction this shaft is free to rotate, but
hasnolongitudinal movement,and the wipers,
by means of which the tool-holderis oseillated,
are formed on a sleeve splined to the shaft
40, so as to move longitudinally thereof while
rotating therewith, this sleeve being suitably
guided between the cheeks of the bearings 41
and 42. (See Figs. 1 and 5.) The cam-sleeve
is designated by 46 and the wipers projecting
therefrom by 46'. "~ It will be obvious that this
mounting of the cam-sleeve and wipers is
necessary in order to maintain them in the

proper relation with the work-holder longitu-
dinally of the machine, as the position of such
holder will of course -be eonstantly changing’

during its traveling movement.

In the constr uctlon shown the eam-shaft 40
derives its movement from the work-spindle,
the latter having theréon a spur-gear 50; the
teeth of which mesh with those of an idler-

pinion 51, (see Fig. 1,) which drives in tirn
secured to the cam-shaft 40.
This gear-train is a two-to-one train in order.

a spur-gear 52,

that the tap may be rotated twice as fast as

the cam-sleeve carrying the wipers, this he-:

ing necessary for the purpose of permitting

the tap to be rotated at such 4 rate as will

carry alternate wings of the tool past the cut-
ter and leave uncut alternate teeth in every
turn of the tap, it ‘being obvious, of course,

that- the cutting-teeth and the interdental:

spaces formed by the removal of a portion of
the teeth will alternate from end to end of

the spiral in Whlch the teeth of the tap are

located.

For the purpose of cutting the teeth of or-

dinary taper-taps to form taps of the con-

struction shown in the drawings, and more
particularly described in my patent herein-'|

before referred to, I employ, in connection
with the devices JHSt described, a guide co-
operative with the tool-slide to per mlt trans-
verse movement of the latter in accordance

with the taper of the tap as the tool-carriage’

travels alono“ the bed of the machine. ThlS
guide, whlch 18 designated in a general way

by G, is prefe'rfibly adjustable to different

angles relatively to-the axis of the- work-
holder or tap-holder, and may be in the form

of a cylindrical member or roll having re-'

duced ends pivotally connected with the bed
of the machine. These connections are pref-

erably adjustable in such a manner as to per-

mit angular adjustment of the guide. - Said
connections embody in the present instance

a pair of slides 60 and 60/, mounted for slid-

ing movement on parallel guides or ways 61
and 61', disposed at right angles to the longi-
tudinal axis of the work-holder, suitable
means, such as binding-screws 62 and 62,

being employed forlocking the slides to their

slide.

602,062 ' - g

ways.
ards 63 and 63', bolted to the bed of the ma-
chine. The connections between the slides
and the guide are preferably swivel-joints,
two swivel-pins being shown at 64 and 64,
respectively, in the eyes of which the reduced
ends of the guide have a free sliding move-
ment. The sw1ve1 -pingof course Luln freely
in the slides 60 and 60,

As before stated, the tool-slide is infended
to be guided in its movements by the roll G,
and for the purpose of controlling positively
the position of the tiool-slide thelatter is pref-
erably pivotally connecied with a member
slidable on the guide.

In the present case’

These ways may be formed onvstand—. '

70

75
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this member is in the form of a sleeve 70, en- -

circling the guide and free to turn-thereon,

-and- it has rising therefrom a round pin or

stud 71, which passes through an aperturein
a boss 72, projecting from oneside of the tool-
This pin may be headed up so as to
formin vertieal direction arather tight joint.
It will be seen that, no matter what may be
the angle to which the guide G is adjusted,

the sleeve 70, through -its’ pin 71, will turn

freely in the boss of ‘the tool-slide and will
carry the tool-slide with it as it recedes from

‘and approaches the longitudinal axis of the

tap-holder, * The sleeve 70 preferably has a

second boss 73, projecting therefrom stbstan-

tially in the horwontal planeof the longitudi-

‘nal axis of the guide, and this boss kas in

a recessed guideway 74’ in a guide-arm 74,
projecting laterally from the oscilla’tory' tool-
holder. - By means of this econnection of the

[¢]¢]

93

100

‘tool-holder with the sleeve 70 the latter is .

not only turned positively by the former, but -

is also guided positively while it is being
moved toward and from the axis of the tap

In order to locate the guide G at the proper
angle relatively to the work I prefer to em-

'ploy a taper-indicating scale, such as 80, ad-
-jacent tothe innerend of the guide, this scale

being ‘intended to codperate Wlth a pointer
64'" on the swivel-pin 64, The indicationson

this scale show different angles of taper for-
-differént kinds of taps, and the guidé may be

set for any desired angle by loosening the

binding-screw 62’ and bringing the pointer 64"
_0ppos1te the proper 1ndlcat10n on'thescale, it -

being understood that this binding-screw, as

well as the screw 62, should be screwed fast -

before the machine is operated.

Asitisintended that this machine shall be-

Ioj
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automatic in its action, I also make use of .

‘some suitable means for throwing the tool-

holder to the position shown in Fig. 4 and
holding it there when the tool- holder reaches
the end of its travel to the left, as séen in
Fig. 1. "Two stops are shown at 82 and 83 for

th1s purpose; both being bolted to the bed of -
‘the machine, the forme1 at the beginning of

the range of movement and the labtel at the’
end thereof These two stops have inwardly-
projecting fixed actuating members, one of
which is shown at 82’ and is adapted to co0p-
erate with suitable méans on the tool-carriage
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for oscillating the tool-holder from its opera-
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-tive toits ihoperative position.

I employ for
this purpose a swinging hook in the form of
adeadlock-cam 84,having acam-shaped work-
ing face adapted to engage a bevel-faced stop
31, projecting from the boss 31 into the path
of the cam 84. (See Figs. 2, 3,and 4.) The
hook 84 is pivoted on the upper portion 21 of
the tool-carriage and may be held with its
end adjacent to the stop 31" by means of a
fixed stop 85. |

In order to reverse automatically the direc-
tion of rotation of the lead-serewat the begin-
ning and at the end of the range of travel of
the tool-carriage, I make use of any suitable
automatic reversing means controlling the
friction-cluteh 15. A sliding shifter is shown
at 86 for the purpose of operating this fric-
tion-cluteh, said shifter being earried by a rod
87, supported by the standards 45 and 45'.
This shifterisactuated by an oscillating shift-
ing lever 88, controlled in its movements by
a slide-rod 89, having a pair of adjustable
stops 90 and 90, with which a stop 91 on the
upper portion 21 of the tool-carriage is in-
tended to engage at each end of the travel of
the tool-carriage to shift the slide-rod 89 in
the one dirvection or the other, and thereby
through the intermediate connections clutch
the member 15 to one or the other of the loose
pulleys P and P’. ‘

The operation of a machine constructed in
accordance with my present invention as
shown herein is as follows: A tap of ordinary
construction, which is to be changed into a
tap of the type shown in my patent hereinbe-
fore referred to, is first clamped in place in
the nsual manner between the head-stock
and the tail‘stock. The guide G is then ad-
justed at the proper angle and also secured
firmly in place by the binding-screws 62 and
62'. It being understood that the tool-car-
riage is at the beginning of its range of travel,
the cutting-tool or chaser ¢ is then adjusted
by means of the screw 22 to bring it to its ex-
act position longitudinally of the tap, and its
lateral position for taking the first cut is de-
termined by means of the hand-wheel 35. As
soon as the tool and the tap are in their proper
positions relatively to each other the machine
is started in operation by the pulley P, and
as the tap rotates the tool ¢ takes the first cut
in substantially the manner shown in Fig. 3,
except that in that view the tool is shown cut-
ting a tooth near the inner end of the tap and
ab the end of the range of travel of the tool-
carriage instead of at the beginning of such
movement. As the tap rotates and the tool

. cuts through the first tooth thereof the cam-

6o
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sleeve carrying the wipers 46’ is also rotated
slowly by the two-to-one train of gears con-
necting it with the work-spindle, the antifrie-
tion-roll 33 riding over the corresponding rest
of the cam-sleeve until the cut is finished,
when the tool-holder will be operated by the
proper wiper 46" and the antifriction-roll 33
will ride up said wiper, and hence throw the

chaser out of the path of the next succeeding
tooth of the tap. As the tap rotates twice as
fast as the cam-shaft, such next suecceeding

-tooth will pass by the cutting edge of the tool

¢ and will not be cut by the latter, but in-
stead the tap will turn far enough to skip one
tooth and present the next one to the action
of the chaser, it being obvious that as such
third tooth is brought into position the anti-
frietion-roll 33 will ride down the opposite
face of the wiper by which it was actuated
and will lie on the next succeeding rest of the
caim-sleeve, whereupon the operation just de-
seribed will be repeated. While the cutting-
tool, the cam-shaft, and the work-holder are
operating in the manner just described, the
lead-screw is being continuously rotated by
the gear-train connecting it with the work-
spindle, and the tool-carriage is progressively
actuated toward the left-hand end of the ma-
chine, as seen in Fig. 1. Itshould be under-

‘stood, of course, that the movement of the

feed-secrew will be so timed as to cause the
cutting-tool to come to the proper position as
successive alternate teeth in the continuous
spiral of the tap are presented to the action of
its cutting edge. This action just described
willberepeated and a cut takenforeveryother
tooth of the tap until the end of the spiral in
which the teeth are located is reached,it being
apparent that as the tool-carriage continues
its movement the cutter will be alternately
oscillated into and out of engagement with
the teeth of the tap, it operating to ent alter-
nate teeth and to skip the intermediate teeth,
Moreover, as the carriage moves, the sleeve 70
will gradually recede from the longitudinal
axis of the tap to an extent previously deter-
mined by the taper of the tap and the angular
position of the guide G and will carry the tool-
slide,and hence the tool, with it,thereby assur-
ing a uniform cut for each tooth operated upon
by the chaser. As soon as the last tooth of
the tap is cut by the tool ¢ the hook 84 comes
into engagement with the inwardly-project-
ing actuating member on the stop 83, and the
cam-face of said hook rides up the bevel-
face of the stop 31’ of the tool-holder and en-
gaging the upper side of said stop 31’ shifts
the tool-holder to the position shown in Fig.
4 and assumes a dead-lock position, in which
it will lock the tool-holder, so as to maintain
the latter and its tool out of operative rela-
tion with the tap. At thesame time the stop
91 on the tool-carriage strikes the stop 90’ on
the slide-rod 89 and shifts the lever 88 to the
opposite position from that shown in Fig. 1,
aud the pulley Pisunclutehed from the work-
spindle, and the pulley P’ is clutched thereto.
The direction of rotation of the parts being
reversed,the tool-carriage will be carried back
to its original position by the lead-screw, and
as soon as it reaches its extreme right-hand
position the actuating member 82’ on the stop
82 will unhook the dead-lock cam 84 and per-
mit the tool-holder to return the chaser to its
effective position. At thesame time the stop
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190 is struck by the stop 91 and the slide-rod

89 ghifted to the position shown in Fig. 1 to
unclutch the pulley P and clutch the pulley
P’, whereupon the direction of rotation of
the parts will be reversed again and the sev-
eral devices will be in position for a new se-
ries of movements. The cutting-tool should
now be adjusted by means of the hand-wheel
35, so as to bring the point of -the chaser
nearer to the tap topermitthe chaserto take

“another cut from {he teeth which are to be

removed, the several series of operations just
deseribed being continued until every other
tooth in the tap is entirely cut away and the

tap ¢ presents the appearance saown in Figs.
1, 2, and 7.

Havmw deseribed my invention, I claim—

L The herein-described machine compris-
ing a work-holder; a tool-holder; automatiec-
ally-operative mechanism for rotating one of
said holders; an intermittently-effective cut-
ting - tool carried by the tool - holder; and
means for automatically oscillating one of
said holders toward and from the other a plu-
rality of times during each rotation of the ro-
tary holder and for maintaining a fixed in-
terval between the holders while they are in
their working positions, the parts being com-
bined substantially as and for the pm pose
specified.

2. The herein-deseribed machine compris-
ing a work-holder; a tool-holder; automatic-
ally-operative mechanism for rotating one of
said holders; means for imparting a feed
movement to one of said holders; an inter-
mittently-effective cutting-tool calued by the
tool-holder; and means f01 automatically os-
cillating one of said holders toward and from
the other aplurality of times during each ro-
tation of the rotary holder and for maintain-
ing a fixed interval between the holders while
they are in their working positions, the parts
being combined qubstantlallv as a,nd for the
purpose specified.

. The herein-described machme compms—
mfr a tool-holder; a tap-holder; automatic-
ally -operative meohamsm for contmuously
rotating the tap-holder; an- intermittently-
effective cutting-tool carried by the tool-
holder; and means for automatically oscillat-
ing the tool-liolder to carry said tool into en-
gagement with alternate wings of the tap and

maintaining it at a fixed distance from the-

axis of the tap while in its working position
and for withdrawing said fool from engage-
ment with intermediate wings of said tap, the
parts being combined substantially as and for
the purpose specified.

4, The combination, with. a work-holder
and with a tool-holder, of means for rotating
one of said holders; means for imparting a
feed movement to the tool-holder; an inter-
mittently-effective cutting-tool carried by the
tool-holder; a tool-holder gnide disposed at
an angle to the lonvltudmal axis of the work-
holder, and means tor automatically shifting

one of said holdels toward and from the other '

" tion of the tool-holder;

[%4

a plurality of times during each rotation of
the rotary holder.

5. Thecombination,witha work-holderand
with a tool-holder, of means for rotating one
of said holders; means for imparting a feed
movement to the tool-holder; an intermit-
tently-effective cutting-tool carried by the
tool-holder; a tool-holder guide adjustable

-at an angle to the longitudinal axis of the

work-holder; and means for automatically
shifting one of said holders toward and from
the other a plurality of times during each ro-
talion of the rotary holder and for maintain-
ing a fixed interval between the holders while
they are in their working positions.

6. The combination, with a tool-holder

- guide, of a work-holder; a tool-holder carried

by said guide for oscillation toward and from

the work-holder; work-holder-rotating means;

means for imparting a feed movement to the
tool-holder; a cutting-tool earried by the tool-
holder; and automatic rotary tool-holder-os-
cillating means.

7. The combination, with a tool- holder
guide, of a work-holder; a tool-holder carried
by said guide for oscillation toward and from
the work-holder; work-holder-rotating means;
means for imparting a feed movement to the
tool-holder; a tool-slide carried by, and mov-
able transversely of, the tool-holder; a cut-
ting-tool carried by the tool-slide; and auto-
matie rotary tool-holder-oscillating means.

8. The combination, with a tool holder
guide, of a work- holde1 an oscillatory tool-

‘ holder embodying a sleave mounted to slide

on said guide and pivoted to the main por-
work-holder-rotating
means; means for imparting a feed move-
ment to the tool-holder; a cutting-tool car-
ried by the tool-holder; and automatlc tool-
holder-oscillating means.
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9. The combmatlon with a work-holder, of ‘

au‘tomatieally-operative work -holder - rotat-
ing means; a tool-carriage; mechanism for
imparting a feed movement to the tool-car-
riage; a tool-holder supported on the tool-
carriage for oscillation transversely to the
longitudinal axisof the work-holder;
ting - tool carried by the tool-holder; and
means for automatically oscillating said tool-

holder toward and from- the work-holder a .

plurality of times during each rotation of the
work-holder-and for maintaining the tool at
a fixed distance from the axis of the work-
holder while in its working position.

10. Thecombination mthawork~holder, of
work-holder-rotating means; aguide adapted
to beset at an anﬂle to the lonvltudlnal axis
of the work- 11older a tool-carriage; mechan-
ism for imparting a feed movement to the
tool-carriage; a tool-holder carvied- Dby the
tool-carriage; a tool-slide supported on the
tool- holder to slide transversely thereof and
guided by said guide; a cutting-tool carried
by the tool-slide; and means for sh1ftm0° said
tool-holder toward and from the work- holder

"11. The combination,with a work-holder, of

a cut--
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worlk-holder-rotating means; a guide adapted
to be set at an angle to the longitudinal axis
of the work-holder; a tool-carriage; mechan-
ism for imparting a feed movement to the
tool-carriage; a tool-holder carried by the
tool- cmnawe, a tool-slide supported on the
tool-holder to slide transversely thereof; a
sleeve slidable on said guide and movably
connected with the tool-slide; a cutting-tool
carried by the tool-slide; and means for shift-
ing said tool-holder toward and from the

- work-holder.
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12. The combination, with a work-holder
and means for rotating the same, of a.guide
adapted to be set at an angle to the longitu-
dinal axis of the work-holder; a tool-carriage;
mechanism for imparting a feed movement
to the tool- carr iage;atool-holdersupported on
the tool-carriage for oscillation transversely
to the lonmtudmal axis of the work-holder; a
tool-slide supported on the work-holder to
slide transversely thereof and guided by said
guide; a cutting-tool carried by the tool-slide;
and means for osecillating said tool - holder
toward and from the work-holder.

13. The combination, with a work-holder
and with a tool-holder, of work-holder-rotat-

- ing means; means for imparting a feed move-
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ment to the tool-holder; an intermittently-
cffective cutting - tool carried by the tool-
holder; means for automatically shifting said
tool-holder toward and from the work-holder
a plurality of times during each rotation of
the work-holder; and throw-out mechanism
for antomatically shifting the tool-holder out
of action at a pledete1m1ned point in the op-
eration of the machine.

14. The combination, with a work-holder
and with a tool-holder, of work-holder-rotat-
ing means; mechanism for imparting a feed
movemenb to the tool-holder; an intermit-
tently-effective cutting-tool carried by the
tool-holder; means for automatwally shifting

said tool- holdel toward and from the wor k-
holder a plurality of times during each rota-
tion of the work-holder; and for mamtamum
the tool at a fixed distance from the axis of
the work-holder while in its working position
and means controlled by the feed movements
of the tool-holder for automatically reversing
the operation of thé feed mechanism.

15. The combination, with a work-holder
and with a tool-holder, of work- -holder-rotat-
ing means; mechanisn for imparting a feed
movement to the tool-holder; an intermit-
tently-effective cutting-tool carried by the
tool-holder; means for automatlcdlly shifting

-said tool- holdel toward and from the WOI‘k-

holder a plurality of times during each rota-
tion of the work-holder; and for m(untammﬂ
the tool at a fixed dw‘mnce from the axis of
the work-holder while in its working position
and means controlled by the feed movements
of the tool-holder for automatically reversing
the operation of the feed mechanism at oppo-
site ends of the range of travel of the tool-
holdel

16. The combination, with a work-holder
and with a {ool-holder, of work-holder-rotat-
ing means; mechanism for imparting a feed
movement to the tool-holder; an intermit-
tently -effective cutting-tool carried by the
tool-holder; means for automatically shifting
said tool-holder toward and from the work-
holder a plurality of times during each rota-
tion of the work-holder; means for automat-
ically reversing the operation of the feed
mechanism; and mechanism for automatic-

ally throwing the tool-holder into and out of
action altelna‘uely at the beginning and at the
end of its range of travel.

The combma‘non with a work-holder
and with an oscillatory tool—holder, of means
for continuously rotating the work-holder; an
intermittently-effective cutting-tool carried
by the tool-holder; and a rotary shaft carry-
ing a plurality of wipers codperative with the
tool-holder for intermittently oscillating the
latter away from the work-holder during the
rotation of said work-holder and for main-
taining the tool at a fixed distance from the
axis of the work-holder while in its working
position.

18. The combination, with an oscillatory
tool-holder and with a \vmk holder, of means
for continnously rotating the Work-holder; an
intermittently-effective cutting-tool carried
by the tool-holder; and a rotary shaft carry-
ing a plurality of equidistant wipers codpera-
tive with the tool-holder for intermittently os-
cillating the latter away from the work-holder
during the rotation of said work-holder and
for maintaining the tool at a fixed distance
from the axis of the work-holder while in its
working position.

19. Thecombination,with a tool-holderand
with a tap-holder adapted to carry a tap hav-
ing equidistant wings, of means for continu-
ously rotating the tap-holder; an intermit-
tently - effective cutting-tool carried by the
tool-holder; a rotary shaft carrying a plural-
ity of equidistant wipers, one for each wing of
the tap, and cobperative with the tool-holder
for intermittently shifting the latter away
from the work-holder during the rotation of
said work-holder; and a two-to-one gear-train
between the work-holder and said shaft.

20. The combination, with a work-holder
and with a tool-holder, of work-holder-rotat-
ing means; means for imparting a feed move-
ment to the tool-holder; an intermittently-ef-
fective cutting-tool carried by the tool-holder;
a tool-holder 0u1de adjustable at an angle to
the Ionowudmal axis of the work- holde1 a
taper- mdleatmo" device for determining the
angular posmon of said guide; and means for
shlftmn the tool-holder towmd and from the
work- holde1 and for maintaining the tool at
a fixed distance from the axis of the work-
holder while in its working position.

FRANIC G. ECIHOLS.

Witnesses:

F. H. RICHARDS,

IIENRY BISSELL.
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