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"UNITED STATES

Patent OFFICE.

FRANK G. ECHOLS, OF HARTFORD, CONNECTICUT.

METAL-WORKI N_G MAGHINE:

SPEOI‘EICATION formmg pa,rt of Letters Petent No. 602,062, dated A.p]i'll 12, 1898
Appheetlen filed September 20, 1897. Serlel Ne 652,225 (Ne medel )

To all whom Tt s CONCETI.?

Beitknownthat I, FRANK G. ECHOLS, aciti-
zen of the United States, residing at Har tford,
~ inthe county of Hartford and Stete of Cennee— !
ticut, have invented certain new and useful
Improvements in Metal-Working Machines,

of which the following is a Speelﬁeatlon

- This invention relates to 1mpr0vements in

metal-working machines, and especially to
automatic turmnw-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 ordinary screw-
cutting tap to form the improved tap de-

'Scrlbed and claimed in Patent No. 588,056,

granted to me August 10, 1897. In the tap
desenbed in this pe,tent 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 entn:'elyr removed, pref-
erably by cutting eut alternating perlpheml'
teeth, all of the teeth being loeeted in a sin-

- gle eplral from end to end of the tool.
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~ between them at all points in the movement |

For the purpose of forming my lmprex»;ed-

tap from a tap of the ordmery construction
I make use of a machine in the form of a

turning-lathe, the prineipal features of which:
are a Work helder and a tool-holder, one of
~which is rotatable preferably eoutmuouely,

an 11'1ter1mttently effective  cutting - tool

which is carried by the tool-holder and will

usually be in the form of a chaser, and suit-

“able means for automatically sh1ft1nﬂ' 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 per 1phe1y 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, so

that the tool may cut not only at seperated_

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 ha,vmu* strewht e1des
the Worl{-helder and the tool holder will of
course maintain the same relative distance

cutter in its operative position.
similar view.illustrating the cutter and the
tool-holder thrown out of operation to permit

‘pass by the tool without being-cut.

e P T e e m e - T TR UMY PR T ¥~ S

Hence in cutting
away the teeth of taper-taps I make use, in

helder the enn*le of inclination of the guide

¢cor 1eep011dmg, of -course, to the angle of ta-
per of the tap.

In the prefemed construc-
tion' of the machine the work -holder will
usually travel along this guide, so as to op-
erate upon the tool at preﬂ'resswely-verylnw
distances from the longitudinal axis of the
latter.
cguide will be adjustable in order that it may

In the pleferled form thereof this =

1 of the tlevehnn‘ holder but in euttm@ teper-
taps this inter val should vary in eeeerdauee |
‘with the taper of the tool.

55

-eenneetlen with the instrumentalities hereln- i
before mentioned, of a guide disposed at an
| ant‘rle to the lonn'ltudmel axis of the work-

6o

be shifted to any desired angular positionand -

locked when set to cor respond to the taper of

-the tap upon whleh the tool or chaser may be
operating.

For.the purpose of 1ender1n0" the machine
automatic in its action I may employ, in con-

nection with the devices previously described,

means for automatically throwing the teel-

into and out of action at the bemnmnﬂ' and

-at the end of the range of travel of the trev-
eling holder. and for also reversing the direc-

t1011 ef travel of such holder.
~ In the drawings accompanying and form-

mg part of this Speelﬁeatlon Figure 1 is a

plan view of a metal-working maehme con-
structed in accordance mth my improve-
ments. Fig. 2is a side elevation of the same.
Fig. 31s a seetlenal end elevation of the same
w1th the tail-stock removed and -shows the
Fig. 41s a

alternate teeth in the perlphery of the tap to
Figs.
and 6 are detail views of the toel-helderbeud

79

75
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slide-rest, and Fig. 7 is a view of the tap as

completed by the maehme
Similar characters designate hke perts in
ell the figures of the drawings." |

The several operative parts of my 1mpr0ved'

machine will be mounted ordinarily upon the
asual bed B, and many of these working

parts are substantlelly similar to those found |

in metal - working lathes in common use.

‘Among these may be mentioned the tail-stock

T, which shdee on the ways 5 in the ueuel

95
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movable member 21 of said carriage.

oo

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 through the spur-gear 6', secured
to sald spindle, which gear meshes with an
1dler-pinion 8, from which movement is trans-

‘mitted through an idler-pinion 9 and an idler-

gear 10 toa large spur-gear 12, secured 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 I prefer to make use of a pair of pul-
leys P and P, loosely mounted on the work-
spindle and 1101*111:1113 continuously rotated in

opposite directions in the usual manner by
means of belts.

(Not shown.) For the pur-
pose of bringing either of these pulleys into
operative l‘elatlon with the work-spindle to
drive the latter I have shown herein a fric-
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 I and P, it being obvious that

when this friction-cluteh is moved in the one

direction or the other it may be brought into

~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 usu&l 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 embodles ways similar to
those shown at 5 for carrying the upper or
This
upper member 21 is adjustable relatively to
the lower member 20 by means of an adjust-
ing-screw 22 for the purpose of properly regu-
]atmﬂ‘ the position of the cutter at the berrm-
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 cutting

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 a single

rotation of the rotary holder, which will bu,
usually, and is in this case, the work- holder.
,The movement of the tool- llolder for carry-

ing the cutter toward and from the work-

holder and into and out of engagement with
‘the work may be advantaﬂ*eousq a recipro-

cating one, the tool-holder bemﬂ* mounted for

ol e |

1nafter described.

of the machine.

of each cut.
designated herein by ¢, and its adjustment

make use of a cam-shaft carrying

602,062

oscillation on the upper member 21 of the
tool-carriage in the construction shown in

the drawings. 'This tool-holderis designated
in a general way by /it 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 twoannular mem-
bers are preferably conical, as shown in dot-
ted lines in Fig. 1 and as will be evident by

reference to Figs. 5 and 6, and the movable

annulus may be retained 1n 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. In the construction

‘shown the oscillatory tool-holder will be held

normally -by means of a spring—as, for in-
stance, the coll-spring 30—in the position
shown in Kig. 3,with the eutter or chaserin its
working position. This springis seated ina
vertical aperture or recess in the adjustable
member 21 of the tool-carriage, its upper end
engaging the walls of a corresponding recess
in the undersideof a boss 31, projecting from
the tool-holder. The tool-holder also has at
its oppostite side an arm 32, carrying an anti-

friction-roll 33, which codperates with a cam-

shaft by means of which the tool-holder is
oscillated, and which cam-shaft will be here-
T'he connection between
the tool-holder and the lead-serew by means

ot which traveling movement is imparted to
sald holder is obtained in this case by pass-

ing the lead-screw through a nut 34, formed
as & fixed part of the member 20 of tlle 1001-
carriage.

As before stated, the cutt-mg—tool which 1
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-
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nated herein by s and is supported by the

usual transverse way on the tool-holder for

reciprocation toward and from the longitudi-

nal axis of the work-holder or work- smndle
The cutting-tool will of
course be adjustable lonmtudmally of this

slide in order to position it properly with re-

spect to the work, especially at the beginning
This cutting-tool or chaser is

may be obtained in any suitable manner. In
the presentinstance I haveillustrated a hand-
wheel 35 and an adjusting-screw 36 for this
purpose, the adjusting-serew 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 or tap-holder I
a circulb
of wipers, preferably equidistant Trom each
other' and corresponding in number to the

115

120
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" number of wings of the tap beme' formed. Tweys
T'his cam- shaft is 1llustrated at 40 a,nd 1ssup-
ported for rotation in suitable bearingson the.

machine, two of these bearings bemﬂ* on the

tool-carriage, as shown at 41 and 42, and the
In the preferled,

third in the standard 45.

- construction this shaft is free to rotate, but

IO

20

25

30

35

hasnolongitudinal movement,and the wipers,
by means of which the tool holder 1s oscillated,
are formed on a sleeve splined to the eheft -

40, s0 as to move longitudinally thereof while
rotetmﬂ' therewith, this sleeve being suitably

ounided between the cheeks of the bearm o541

and 42, (See Figs. 1 and 5.) The cam- sleeve
is designated by 46 and the wipers projecting

t.herefrom by 46'. It will be obvious that this
mounting of the cam-sleeve and wipers 1is

‘necessary 1n 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 constantly changing

during its traveling movement.
In the constr uetlon shown the eam- shafb 40
derives its movement from the work-spindle,

the latter having thereon a spur-gear 50, the.

teeth of which mesh with those of an 1d1er-
pinion 51, (see Fig.
& Spur- ﬂ‘ear 92

carry alternate wings of the tool past the cut-

ter and leave uuout alternate teeth in évery
turn of the tap, it ‘being obvious, of course,
that the cutting-teeth and the mterdental

spaces formed bv the removal of a portion of

 the teeth will alternate from end- to end of

40

45

50

35

60

03

0oL the machine.

the spiral in WhICh the teeth of the tap are |
' | angle relatively to the work I prefer to em-

*ploy a 1aper-1ndloa,t1nn' scele, such as 80, ad-
jacent tothe inner end of the guide, this soale
‘being ‘intended to codperate Wlth a pointer
64" on the swivel-pin 64
this scale show different angles of taper for
different kinds of taps, and the guide may be
set for any desired angle by loosenmn* the

located.

For the purpose of euttmn' the teeth of or-
dinary taper-taps to form teps of the con-
struction shown in the drawings, and more’
particularly described in my patent helem-ﬁ
- before referred to, I employ, in connection
with the deévices ;mst described, a guide co-
operative with the tool-slide to per Imt trans-
- verse movement of the latter in accordance
with the taper of the tap as the tool-carriage’
travels alonﬂ* the bed of the machine.

guide, Wthh is designated in a general w

mit angular adjustment of the guide. -
oonneotlons embody in the present Instance

a palr of slides 60 and 60’, mounted for slid-

Ing movement on pamllel guides or ways 61

dnd 61, dlsposed at right anﬂ'les to the longi-.

tudma,l axis of the. wmh holder smta,ble

means, such as binding-screws 62 and 62',
| bemwemployed for lookmﬂ' the ehdes to their

slide.

1,) which drives in turn .
secured to the cam-shaft 40.
This gear- train i IS & two-to-one train in order
that the tap may be rotated twice as fast as
the cam-sleeve carrying the wipers, this he-
- 1ng necessary for the purpose of permitting

- the tap to be rotated at such 4 rate as will

holder.
‘t001- holder with the sleeve 70 the latter is
not onlytm ned positively by the former, but -

is also guided positively while it is bemn*-;xos

Thls“

way
by G, is pleferably adjustable’ o different
a,nfﬂes relatively to the axis of the work-|
holdel or tap-holder, and may be in the form
- of a cylindrical member or roll having re-
‘duced ends pivotally connected with the bed
These connections are pref-

erably adjustable in such a manner as to per-
Said

ards 63 and 63, bolted to the bed of the ma-
chine. The oonneotlons between the slides

and the guide are preferably swivel-joints,

two swwel -pins being shown at 64 and 64/,
respectively, in the eyes of which the 1edueed

ends of the guide have a free sliding move-

-ment.
in the slides 60 and 60'.

The swivel-pins of course 1u1n freely

As before stated, the tool-slide is mtended
to be guided in its movements by the roll G,
and for the purpose of controlling pomtwelv

the position of the tool-slide the latter 18 pref-
‘erably’ pivotally conneclted with a member
slidable on the guide.

In the present case

602,062 R 3

These w&ys may be formed on stand-

70

75

30

this member is in the form of asleeve 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 7 2, pro;]eetmﬂ from oneside of the tool- |
may be headed up so' as to
formin vertical direction arather tight joint.
It will be seen that, no matter whet may be
| the angle to which the guide G is adjusted,

the sleeve 70, through - 1138 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 approaehe,s the 1onn*1tud1na1 axis of the
tap-holder. -
second boss 73, projecting therefrom substan-_ |

ThlS pin

The eleeve 70 preferably has a

tially in the horwontal planeof the longitudi-

nal axis of the guide, and this boss works in

a recessed fruldeway 74" in- a guide-arm 74,
projecting laterally from the osoﬂlatory tool-
- By means of this connection of the

moved toward and from the axis of the tap.
In order to locate the guide G at the proper

‘The indications on

90

95

100

I10

115

binding-screw 62’ and brin ging the pomter 64"

‘opposite the proper mdwetlon on'the scale, it~
being understood that this binding-serew, as

well as the screw 62, should be SCI ewed fest_"

before the machine is operated.

Asitisintended that this maohlne shall be -

120

automatic in its action, I also make use of

holding it there when the tool- holder reaches

the end of its travel to the left, as seen in
1. Two stops are shown at 82 and 83 for
th1s purpose, both being bolted to the bed of -
‘the machine, the formel at the beginning of
the range of movement and the lattel at the’

‘end thereof

Fig. 1

These two stops have mwerdly-

‘some suitable means for throwing the tool-
holder to the position shown in Fw* 4 and

125

130

pro,]eotmo* fixed actuating members, one of

which is shown at 82’ and is adapted to coOp-
_'erate Wlth suitable means on the tool-edrrlege
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 for oscillating the tool-holder from its opera-

IC

20
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tive toits inoperative position.

movement.

I employ for
this purpose a swinging hook in the form of
a, deadlock-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. o

In order to reverse automatically the direc-
tion of rotation of the lead-serew at 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-clutch 15. A sliding shifter isshown

at 86 for the purpose of operating this fric-

tion-cluteh, said shifter being carried 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 direction or the other, and thereby
through the intermediate connections cluteh
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 usual 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-serews 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 ifs
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

at the end of the range of travel of the tool-

carriage instead of at the beginning of such
As the tap rotates and the tool

- cuts through the first tooth thereof the cam-

bo

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 suceéeding'
tooth of the tap.

As the tap rotates twice as
fast as the cam-shaft, such next succeeding

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 83 will ride down the opposite

face of the wiper by which it was actuated
and will lie on the next succeeding rest of the
cam-sleeve, whereupon the operation just de-

tool, the cam-shaft, and the work-holder are

operating in the manner just described, the

lead-serew is being continuously rotated by

the gear-train connecting it with the worlk-
spindle, and the tool-carriage is progressively

actuated toward the left-hand end of the ma-
chine, as seen in Fig. 1. It should be under-

‘stood, of course, that the movement of the
| feed-serew 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 cuttakenforeveryother

tooth of the tap until the end of the spiral in
which the teeth arelocated 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 cut 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 hencethe 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 Kig.

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,
atid the pulley Pis unclutched from the work-
spindle, and the pulley P’ is clutched thereto.
The direction of rotation of the

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
32 will unhook the dead-lock cam 84 and per-
mit the tool-holder to return the chaser to its
effective position. At the same time the stop

70
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seribed will be repeated. While the cutting-
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parts being
reversed,the tool-carriage will be carried back
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39 shifted to the position shown in Kig. 1 to
uncluteh the pulley P and clutceh the pulle}
P’, whereupon the direction of rotation of
the parts will be reversed again and the sev-
eral devices will be in posﬂ;mn for a new se-
ries of movements. The cutting-tool should

now be adjusted by means of Lhe hand-wheel

35, so as to bring the point of- the chaser
nearer to the tap to permitthe chaser to take

-another cut from the teeth which are to be

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

tap ¢ presents the appearance shown in Figs.

1, 2, and 7. -
‘ Havmn‘ described my 1nvent10n I elmm-——;

1. The herein-described machme compris-
a tool-holder; automatic-

said holders; an intermittently- effectwe cut-

meanq for automatically oscillating one of

said holders toward and from the other aplu- |

rality of times during each rotation of the ro-
tary holder and for maintaining a fixed in-
terval between the holders whﬂe they are in

their working positions, the parts being com-
bined subqtanmally as and for the pmpose'

specified.
2. The herein-described machme compris-

ing a work-holder; a tool-holder; automatic-
ally-opel ative mechanism for rotatmg one of
satd holders;
movement to one of said holders; an inter-|
mittently-effective cutting-tool carried by the

means for imparting a feed

tool-holder; and means f01 automatically os-

~ cillating one of said holders toward and from
~ the othel a plurality 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 and for the

45

- mamtmmnw it at a fixed distance from the:

55

purpose specified. 3

3. The herein-described machine comprls-
ing a tool-holder; a tap-holder; automatic-
ally operative mechanism for eontmuously
rotating the tap-holder; an intermittently-
eff eetwe cutting-tool carried by the tool-
holder; and means for automatically oscillat-
ing the tool-holder to carry sald tool into en-
ﬂ*aO’ement with alternate wings of the tap and

axis of the tap while in its working position
and for withdrawing said tool f1om engage-

mentwith intermediate wings of said tap, the

- parts being combined subbtantlally as a,nd for

- the purpose specl
. 4. The combination, with & Work-holder.
- 6o

one of said holders; means for imparting a
feed movement to the tool-holder; an inter-

ied.

and with a tool-holder, of means for rotating

mittently-effective cutting-tool carmed by the

tool-holder; a tool- 1101der guide disposed at
an angle to the 10110‘11311(11]]&1 axis of the work-

holder, and means for automatically shifting

one of said holders toward and from the othel |

carried by the tool - holder; and |

“able tmnsversely of, the tool-holder;
ting-tool carried by the tool-slide; :;md auto-

" tion of the tool-holder;

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

5. The combination,with a work-holder a,nd
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 carrled by the
tool-holder; a tool- holder onide adjustable

-at an auglé 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-
tation of the rotary holder and for mamtam-
ing a fixed interval between the holders while
they are in their working positions.

- 6. The combination, with a tool- hdldel
- ﬂ‘mde of a work- holder a tool-holder carried

by said oguide for osellla,mon toward and from

“the work—holdel work-holder-rotating means;

means for 1mpartmﬂ* a feed movement to the
tool-holder; acutting-tool carried by the tool-
holder; a,nd automatw rotary tool-holder-os-
cillating means.

7.. The combination, with a tool- holder
oguide, of a work- holder a tool-holder carried
by sald oguide for osclllatmn toward and from
the Work holder; work-holder-rotating means;
means for 1mpa,rt1nn' a feed movemenb to the
tool-holder; a tool-slide carried by, and mov-
a -cut-

ma,tlc rotary tool- holder-osmll&tmw means.
8. The combination, with a 13001 holder
0'u1de, of a work- holde1
holder embodying a sleeve mounted to slide
on said guide and pivoted to the main por-
work-holder-rotating
means; means ior 1mpartmg a feed move-

ur

an oscillatory tool-

70

75

30

gc

95

1CO

105

ment to the tool-holder; a cutting-tool car-

ried by the tool-holder; and a,utomatlc tool-
holder-oscillating means |

9. The combmatwn Wlth 2 wmk holder, of

automatlcally-c;peratwe work - holder- rotat-
‘ing means; a tool-carriage; mechanism for

1mpa,rt1n;a a feed movement to the tool-car-
riage; a tool-holder supported on the tool-
calnwe ‘for oscillation transversely to the
101210‘11311(111:1&1 axis of the work-holder;

a cut-
-tmcr tool carried by the tool- holder, and

IIO

115

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 mamtmmnﬂ‘ the tool at

120

9 fixed distance from the axis of the work- _

holder while in its working position.
10. Thecombination, w1thawork-holder of

work-holder-rotating means; a guide adapted
to beset at an am‘le to the 1onﬂ'1tud1na1 ax1s

tool-carriage; a tool-holder carried by the

‘tool-carriage; a tool-slide supported on the

tool- holder 1;0 slide transversely thereof and
ouided by said guide; a cutting-tool carried
by the tool-slide; and means for sh1fb1ng said

125

of the work- 1101der a tool-carriage; mechan-
ism for 1mpa1tm<r a feed movement to the

130-.

| tOOI holder toward and from the work-holder.

11, Thecombmabmn,mthawmk -holder,of
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work-holder-rotating means; a guide adapted
to be set at an angle to the longitudinal axis
of the work-holder; a tool-carriage; mechan-
1Ism for imparting a feed movement to the
tool-carriage; a tool-holder carried by the
tool-c muawe, a tool-slide supported on the
tool-holder to slide transversely thereof; a
sleeve slidable on said guide and movably
connected with the tool- shde a, cutting-tool
carried by the tool-slide; and means for Shlft—-

ing said tool-holder toward and from the

| work-hold er.

15

20

- Ing means;

30

35

40

45

50

55

60

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 mevement
tothe tool-carriage;a tool-holdersupported on
the tool-carriage for oscillation transversely

to the lonﬂltudlna,] 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 oscillating said tool - holder
toward and from the W01L-h01de1

13. The combination, with a work-holder
and with a tool-holder, of work-holder-rotat-
means for imparting a feed move-
ment to the tool-holder; an intermittently-
effective cutting-tool carried by the tool-
holder; means fm automatically shifting said
tool- holdel toward and from the work- thdBl
a plurality of times during each rotation of
the work-holder; and throw-out mechanism
for automatically shifting the tool-holder out

~of action at a p1edete1m1ned pointin Lhe OP-

eration. of the machine.

14. The combination, with a w 01k holder
and with a tool-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 automatwally shifting

sald tool- h01d61 toward and from the wor k-
holder a plurality of times during each rota-
tion of the work-holder; and for nla,lntalnlnfr
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 the feed mechanism.

15. The combination, with a work-holder
and with a tool-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 automatwa&ly shifting

8sald tool- holden toward and from the wor 1{-

holder a plurality of times during each rota-
tion of the work-holder; and for mmntammw
the tool at a fixed dlqtance 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 tmvel of the tool-
1101(101

]

16. The combination, with a work-holder
and with a tool-holder, of work-holder-rotat-
ing means; mechanism for imparting a feed
movement to the tool-holder; an intermit-
tently -e:
tool-holder; means for automaucaﬂy shifting

said tool- ]101(161 toward and from the WOlk-

holder a plurality of times during each rota-
tion of the work-holder; means for antomat-
lcally reversing the operation of the feed
mechanism; and mechanism for automatic-
ally throwing the tool-holder into and out of
action altelnate] y at the beginning :;md at the
end of its range of travel.

17. The eomblnahon with a WOl]{ holder

~and with an osecillatory tool holder, of means

for continuously rotating the work-h older; an
intermittently-effective cutting-tool carried
by the tool-holder; and a rotary shaft carry-
ing a plurality of wipers cotperative 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 work-holder, of means

for continuousl y rotating the work- holder: ; an

intermittently-effective euntting-tool carried
by the tool-holder; and a IOtELI}T 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 mamtammﬂ‘ the tool at a fixed distance
from the axis ot the work-holder while in its
working position.

19. ‘The combination,with a tool-holder and
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 plaral-
ity of equidistant wipers, one for each wing of
the tap, and cooperative with the tool- holder
for intermittently shifting the latter away
from the work-holder dmmn* the rotation of
sald worlk-holder;
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-toolcarried by the tool-holder;

a tool-holder nmde adjustable at an angle t0
the lonmtudmal axis of the 1‘\"01]{-11016161 a
taper- mdlcatuw device for determining the
angular posu;mn of said guide; and means for
shift-ing the tool-holder toward and from the
work-holder and for maintaining the tool at

a fixed distance from the axis of the work-

holder while in its working position.
- FRANIK G. ECIIOLS.

- VWitnesses:
| F. H. RICHARDS,
HENRY DBISSELL.
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