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To all whom it may concern: = e
Be it known that I, Jorn J. GRANT, a citi-

zen of the United States, resident of Cleve~

land, county of Cuyahoga, and State of
Ohio, have invented & new and useful Im:
grovement in. Thread-Cutt_i.ni Attachments
or Automatic Lathes, of which the following
ig a specification, the principle of the inven-
tion being herein explained and the best
mode in which I have contemplated apply-
ing that principle, so as- to istinguish ‘it
from other inventions. - S -
My invention relates to thread cutting de-
vices and has particular regard to thread
.cuttin% attachments for use on automatic
turret lathes such as screw-machines and the
In the form here presented such gat-

as designed for use in

- connection with an automatic turret lathe

20

of the type set up in my pending application.
filed Aps;'?l 28, 1906, Serial No. 314,197.
. The object of said invention is the pro-

. vision of a thread cutting device of the char-

25

actér described wherein the several opera-
tions will be performed with the utmost ex-
pedition ‘and without the ‘necessity of re-
versibly rotating any of the parts; and

~ where the various adjustments required to

30

effect the cutting of ‘threads of different
lengths and dpii;c es may be quickly. and
easily effected. ' g S

To the accomplishment of these and re-

lated ends, said invention consists of means
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- invention;
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hereinafter fully described and
pointed out in the claims. . .

The annexed drawings and the following
descriptionset forth in detail certain mech-
anism embodying the invention, such ‘dis-
closed means constituting, however, but one
of various mechanical forms in which the
principle of the invention may be used.

In said annexed drawings —TFigure 1 rep-
resents & front elevation of one end of a lathe
of the general type referred to above; where-
on is shown mounted a tapping device em-
bodying the rineiples of construction of my
i 1g. 2 18 partly an end elevation

particularly

and partl _
and attached tapping device; Fig. 3 is a lon-
gitudinal cross-section on s larger scale of a

portion of the die-shaft and certain appurte-.
nant parts; and Fig.4 is a development of

the cam utilized to effect movement of cer-

- {ac

ity of tool-holding sockets ¢, four in number

| Such stock is suitably hel

‘2. Such rear end extends some distance be-
' yond standard B’ and between a collar b, se-

& cross-section of such machine

tain parts connected with such
ent. :
-Of the lathe or screw machine, as has been

tapping at-
655

- indicated, only one end is shown, this illys-

trated portion comprising the machine frame
A, integral with which is formed the tool :
head C.” In such head are provide_d a plural- 6o

as shown, which are- adapted to receive,
either fixedly or rotatably, as the case may
be, the various tools utilized in performing
the desired operations 'ugon the stock.
in a rotatable
spindle, not shown, of the usual type that is
adapted to be successively presented to the
several tools secured in the tool head as is
fully deseribed and set forth in my pending
anlication' above . referred to. - Operation
of the various rotatable tools in such tool
head, as also that of the screw-holdin spin-
dle in the manner just set forth, is had from
a suitable back-shaft D, here shown as bein
tubular, that is journaled in bearings d
therefor ro’vide(f on the rear side of ma-
chine bed A. Such back shaft is in turn
driven from a second shaft D’ upon which is
mounted & driving pulley d’. - 80
The shaft B, to the forward end of which
the threading tool, not shown, is designed to
be attached, is both longitudinally slidably
and rotatably mounted in one of the u per
tool-receiving sockets ¢ in the head CI,) its
rearwardly rojecting end being supported
ina standars B’ removed some distance from
the fixed tool head C and detachably secured
on the top of the machine frame, Figs. 1 and
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cured on its extremeend by nut b’,and stand-
ard B’ is a spring B?, the function of which is
obviously to normally retract such die-shaft
asI shal{ denominate the same, for the sake
of convenience. Immediately adjoining the
other side of standard B’ is rotatagﬂv mount-
ed upon shaft B a gear 5? that in the opera-
tion of the machine is intended to be continu-
ously driven by a gear 5 mounted upon
drive shaft D. “To effect operative connec-
tion of such rotatably mounted ear b® with
the die-shaft a clutch collar B*is feathered on
the latter intermediate of the tool head C and
said gear b*. The detailed construction of 105
clutch collar B?® is clearly shown in Fig. 3,
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' WHere;jt will be seen-to comprise & collar
. proper ‘bearing. at one end a chutch pin. b?
" that is adapted to engage a_correspond-

10

- ing- formed
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" ing. pin b laterally.projecting

from gear b®.
One of said pins, b¢ as shown, 1s desirably re-
siliently mounted, in order to obviate any
danger. of the members becoming locked in
case the pins meet-end on. Such collar is

also’ provided: with .an encircling, groove b*
adapted to receive the shiftin

evice here-
after to be described. - Said collar is further-
more formed with a bore of two different
diameters, the portion of larger diametér-be-
in the end removed from the
clutch end of the collar. In such enlarged
bore is slidably mounted a sleeve ;' bemg
retained against displacement by a nut b%.
Interposed between said sleeve b° and the

‘offset between the larger and smaller bore |

portions within the collar is a spring 4%, that
it will be seen resiliently retains said sleeve in
its outermost position. S
Intermediate of clutch collar B* and ‘tool
head C is a ratchet member B* fixedl

‘mounted upon. said shaft B but longitudi-

nally adjustable therealong, a set screw b°
being ‘provided to secure it at the desired
place on the shaft. Clutch collar B is de-
signed to have a range of movement suffi-
cient to adapt it in one position to effect the
engagement of resiliently su
with ratchet member B4 and in another posi-
tion to effect the engagement of clutch pins
3 5. The effect of the first engagement will
obviously be to advance shaft B against
spring B? that it will be recalled, serves nor-
mally to retain the same in its retracted po-

* gition. -That of the second eng ggment will
be to connect the shaft with the driving
gear b%. - '

.40

Ratchet member B¢ and thereby shaft B
is designed to be normally held against rota-
tion by means of the engagement therewith

- of an oscillatorily mounted pawl E; Figs. 1
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" to FreVent its rotation.
to

- 60
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and 2. Said pawl is normally retained in
position to thus engage and hold ratchet
member B¢ by means of a rod E reciproca-
bly mounted in a suitable hollow support &

provided for this purpose on -the top of
‘machine frame A.Rod E’ comprises two
‘gections e ¢, the former being screw-threaded

within the latter whereby adjustment of the

len(%th of said rod as a whole is to be readily

had by simpl{ rotating the upper section

relatively to ¢

ably feathered in support , see Fig. 2, so as
Ajam nut ¢ serves

ock the sections against:relative rotation

" once-the desired adjustment has been effect-

ed. - Connection between rod section e and
pawl E is had by providing the latter with a
segmental worm gear ¢* wherewith a worm !
on the former is designed to mesh,: The
weight of the.rod E’ is amply sufficient to
maintain the pawl in the engagement afore

ably mounted on a bfacket a"'detachably se-
- cured to the top of machine frame A.: g

orted sleeve b°.

e lower, which latter is suit-

082,807

said. Upward actuation of such rod; how-
ever, it will be clear, will reldase the ratchet
member therefrom.  Pawl E is ‘provided

with an elongated engaging face, Fig. 1,:in

order that its secure retention of ‘the ratchet

member B¢ will not be affected by the shift-
ing of the latter whether due to-a variation in

its .adjustment, or to the advance'movement,

70

of the shaft whereon said ratchet membeéris -

mounted. Reciprocation of clutch collar B*

is had by means of -an oscillatory arm F suit-

uch

76

arm’ bears at its upper end a swiveled fork f

that ‘rests in the-encircling groove:d® in the

' collar ‘whereby it will' be seen' the shifting: of

theldtter is effected without interfering with
its rotation along Wwith shaft'B.~ v 7
Upward movement of rod E’-and aldo

oscillation of cliteh: collar ectuating arm: F

is had-by means of & combined cam H, Figs.

2 and 4. Such'rod-and-arm’ are respectively:

provided with rollers ¢° and f* designed to be
engaged at the proper time by the cam sur-
faces of said drum: The latter, a develop-

ment of which appears in Fig. 4 of refer-

ence, is designed to effect movement of the
rod and of the arm:so ag to'%oduce’th'e-fol-
lowing actuation of die-shaft B. - In the nor-
mal, or inoperative; position of the shaft the
parts occupy relative positions substantially
as shown in Fig. 1 of the drawings.: In other
words clutch collar B?is in’engagement with
neither driving member b* nor ratchet mem-
ber B, and rod B’ is left free to hold such
ratchet member against rotation. In this
state of affairs spring B? is also.clearly free to
hold said shaft B in its retracted: position.
Assuming now the stock: that is to be oper-
ated upon by the tapping tool to be properly
positioned in alinement with: shaft B, the
cam H will have been so timed that cam face
h thereon engages roller f* of arm F to move
collar B® into engagement with ratchet mem-
ber B¢ and thereby ‘advance' the die-shaft
upon the stock at a rate determined by the
character of the cam surface. This forced
advance is intended to continue long enough
only to start the:thread; the tool feeds itself
after once started. ' Since such stock is ro-
tated by the stock spindle while the die shaft
still remains held against any rotation; the
obvious effect will be the cutting of & thread
in the stock, the-length of which will be de-
termined by the release of ratchet member
B* upon:'the rupward ‘actuation of rod E/.

Suchactuation 1s had by engagément of cam

surface ! and roller ¢* and can be accurately
timed by varying the length of the rod in the
manner -before described, the cam in..ques-
tion being longer than necessaryto effect re-
leasein ‘any: particular position: of .adjust-
ment. - Upon::release of ‘the. die shaft the
latter ‘rotates. freely with the stock: until

. dutch- dollanB’*:is ghifted in thé reverse. di-

8¢
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- pins b* b into engagement.

089,607 S8

rection from that just.set forth by the en-

gagement of cam face A* with roller f* on

arm F, the effect of which is to bring clutch
~ The ratio of
gear b* to the stock in the spindle is such that

upon this-engagement a rotation of die shaft |

B is effected in the same direction as, but at

- a higher rate of speed than, that of the stock

10

15

20

25

in the spindle. ~Accordingly the result of-

such rotation is to unthread the die from the
stock, the shaft being thereupon immediately
retracted by the action of spring B2, -

Since the time of the release of the ratchet
member. from pawl E may be varied by
simply. lengthening or- shortening sectional
rod ]87’, it is obvious that no occasion will
arise for a change in the pitch of cam face &’.
In other words adjustment of the length of
thread cut is to be accomplished by. simply
rotating one rod section within the other.

By the worm and worm gear connection
-shown between the rod and pawl E, instead

of a plain rack and pinion, the facifit,y ‘with
which this adjustment is to be had is much
increased. - ‘The. forward movement of the

- die-shaft is regulated in the same fashion in-
. dependently of the throw of the cam face A.

The latter need not be changed, for by merely |

moving the ratchet member one way:or the
other. along the die-shaft, such advance is
correctly timed. This -timing however,
need not be more than approximate in its

. exactness, for any forward movement of
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clutch collar B® after the shaft is once free to
rotate results simply in additional compres-
sion of the spring b® whereby sleeve 5° is re-

siliently supported. -This spring seives the

further function of adjusting the advance
movement imparted to the collar by the cam,
which it is not designed should require to be
changed, to the reqyirements of the particu-
lar thread béing cut. In other words. this
sEring constitutes a compensating means, so
that if during the brief engagement of the

collar ‘with the ratchet member, the former

is advanced more rapidly than the threading
tool requires, having regard to the fineness of
the thread being cut; the spring will simply
be compressed. ~Injury to stock and cutting
tool, both, is thus prevented. The object in

housing the spring in question in the manner .

shown in Fig. 3 is not merely to add to the
neatness of the construction, but also to hold
the spring in question under an initial degree
of tension sufficient to insure the prompt
starting of the threading tool upon its en-
gagement with the stock. - i
Standard B’ and bracket a being both de-
tachably mounted on the machine frame A,
it will be evident that the threading device
in the form here illustrated is in truth an at-
tachment and as such particularly adapted
for use with turret lathes where it is fre-
quently desirable to make changes in the
tools. The supports just referred to upon

removal carry with them the die-shaft and

all appurtenant parts, leaving the tool head,
as also top of the machine frame, clear for the

attachment of such other tool as may be re-
.70

quired in the stead of the threading tool.
It should possibly be noted that while the
device as shown and described is adapted to

-the cutting of right-hand threads, by slight
‘modifications, that are easily made, bemg
‘known in the art, such device can be adapte

foruthej cutting of left-hand threads just as
well. :
~ Other modes of applying the principle of
my invention may be employed instead of
the one explained, change being made as re-
gards the mechanism herein disclosed, pro-
vided the means stated by any one of the fol-
lowing claims or the equivalent of such
stated means be emplo e?l. o

I therefore pa,rt.icu!ia._r y point out and dis-

tinetly claim as-my invention:—

- 1. In mechanism of. the class described,
the combination of a die-shaft both longitu-
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dinally slidably and rotatably mounted;

means tending to retract said die-shaft; a
member transversely movable with respect

"0 said die-shaft adapted normally to engage

and hold the same against rotation; means
adapted positively to withdraw said holding
member; and other means independent of
said withdrawing means adapted longitudi-
nall{ to advance said die-shaft and posi-
tively to rotate the same, substantially as
described. - - . -

2. In mechanism of the class described,
the combination of a die-shaft both longi-
tudinally -slidably and rotatably mounted;
means tending to retract said shaft; a driv-
ing member rotatably mounted upon said
shaft; a ratchet member fixedly mounted
thereon; a shiftable member non-rotatably
mounted on said shaft between said ratchet
and driving members and adapted to engage
the former to advance said s}l)mft upon the

‘work, and the latter to operatively connect

the same with said shaft; and means apart
from said shiftable member adapted to en-
gage said ratchet member to hold said shaft
against rotation.

3. In mechanism of the class described,
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the combination of a die-shaft both longi- .

tudinally slidably and rotatably mounted;
means tending to retract said shaft; a driv-
ing member rotatably mounted upon said
shaft; a ratchet member fixedly mounted
upon said shaft but longitudinally adjustable

therealong; a pawl adapted to engage said-

ratchet member to hold said shaft against
rotation; and a collar splined on said shaft
between said ratchet and driving members

and adapted to engage the former to advance -

said shaft upon the work, and the latter to
operatively connect the same with said shaft.
- 4. In mechanism of the class described,
the combination of a die-shaft both longi-

120

125

130



2 tudinally sii‘aably. and rotatably mounted; \
- means tending to retract said shaft; a driv-.|

- ing member rotatably mounted upon said

shaft; a ratchet member fixedly moéunted
upon said shaft but longitudinally adjustable
therealong, a pawl adapted to engage said
ratchet member to hold said .shaft against

- rotation; means.for controlling said pawl;

10
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adapted to reciprocate sai

& collar splinéd on said shaft between said
‘ratchet and driving’ members and provided

- with a’clutch adapted to engage the latter;
resilient means interposed between said col-

lar .and sajd ratchet member; and means
adapted to shift said collar alternately into

en‘gaﬁment with- said ratchet and driving

mem L
5. Inmechanism of the class described, the
combination of a die-shaft both longitudi-
nally slidably and rotatably mounted; means®
tending to retract. said’ shaft; a driving
member rotatably mounted upon said shaft;
a ratchet member fixedly mounted on sai

shaft but longitudinally adjustable there-

- along; a pawladapted to engage said ratchet |
25

member to hold said shaft against rotation;
a réciprocable rod connected with said .pa.wi
and normally retaining the samé in such. en~
gagement; a -cam  adapted to reciprocate
said rod; a-collar splined on said shaft bé-
‘tween said ratchet and driving members and
provided with a clutch adapted to engage
the latter; resilient means interposed be-
tween said collar and said ratchet member;
and cam-actuated means adapted to shift
said collar alternately into engagement with
said ratchef and driving members. :

6. In mechanism of the. class described,
the combination of a die-shaft both longi-
tudinally slidably and rotatably mounted;
means tending to rétract said shaft; -a driv-
ing member rotatably miounted upon said
shaft; a ratchet member fixedly mounted on
said shaft. but  longitudinally . adjustable
therealong; a pawl adapted to engage said
ratchet member to hold said shaft against
rotation;.a reciprocable rod adjustably con-
nected with said pawl and normally retain-
ing the same in such engagement; a cam
rod; & collar
splined on said shaft between said ratchet
and driving members and provided with a
clutch adapted toengage the latter; resilient
means interposed between said collar. and
said ratchet member; and cam - actuated.
means adapted to shift said collar alter-
nately into.engagement with said ratchet
and driving members.

.. 7. In mechanism of the class deséribed,

60

65

the ‘combination of a die-shaft both longi-
tudinally slidably and rotatably mounted;
means tending to retract said shaft; a driv-
ing member rotatably mounted upon said
shaft; -a ratchet member fixedly mounted on

said shaft but longitudinally adjustable |.

therealong; a pawl oscillatorily mounted

" and driving members,

.spting tending to retract said
member rotatably mounted upon said shaft}

082,007

and adapted to engage said ratchet member

to hold said shaft against rotation, said pawl -

bearing a gegmenta, %c:,ar ; & reciprocable rod
of adjustable length bearing a rack in mesh
with said gear, thereby normally retaining
said pawl in engagement with said ratchet;
a:cam’ adapted to reciprocate said rod; a
collar splined on said shaft between said
ratchet and driving members and provided
with a clutch adapted to engage the latter;
resilient means interposed between said col-
Jar and- said ‘ratchet ‘member; and. cam-

actuated means adapted to shift said col--

lar alternately into -engagement with said
ratchet and driving members,
8. In' mechanism of the class described,

‘the combination of a die-shaft both longi-

tudinally slidably and’ rotatably mounted;
means tending to retract said shaft; a driv-
ing member rotatably mounted upon said

shaft; a ratchet. member fixedly mounted -

70
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on said shaft but longitudinally .adjustable -

therealong; a pawl oscillatorily. mounted
and adapted to engage said ratchet member

.to hold said shaft against rotation, said pawl
bearing a segmental worm gear; a recipro-
-cable rod comprising

: two sections, one bei

adjustably mounted within the other an
bearing & worm in mesh with said .gear
whereby said pawl is normally retained

in engagement with spid ratchet; a cam

90

95

adapted to reciprocate said rod; a collar -

splined on said shaft between said ratchet
and driving members and provided with a
clutch adapted to engage the latter; resilient
means interposed between said collar and
said ratchet members; and cam-actuated
means. adapted to shift said collar alter-
nately into engagement with said ratchet

9. In mechanism of the class ﬂescfibed,

the combination of a die*shaft both longitu-.

mounted; a

dinally slidably and rot'atabl{ mountad,
aft; a driving

8

a ratchet member fixedly mounted on sai
shaft but longitudinally adjustable there-
along; .4 pawl oscillatorily mounted and
adapted to engage said ratchet to hold said
shaft against rotation, said pawl bearing a
segmental worm. gear; a reciprocable rod
comprising two sections one screw-threaded
in the other and bearing a worm in- mesh
with said gear, whereby said pawl is nor-
mally retained in engagement with said
ratchet; a collar splined onsaid shaft between
said ratchet and driving members and pro-
vided with a clutch adapted to engage the
latter; resilient ‘means. interposed %etween
said collar and said ratchet member; an os-
cillatory arm adapted to shift said collar;
and a cam adapted both to swing said arm
and to reciprocate said rod.

10. In mechanism of the class described,
the combination with a die-shaft, of means
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adapted to retain the same against rotation,
said means comprising s ratchet member fix-
edly mounted upon said shaft, a pawl adapt-
ed to enigage said ratchet member to hold the
same ,a%)ainst rotation; a reciprocable rod of
adjustable length connected with said pawl
and normally retaining the same in such en-
gagement; and a cam adapted to reciprocate
said rod to release said ratchet member, such
release being timed by length of said rod.
11. In mechanism of the class described,

.the combination with a die-shaft, of means

adapted to retain the same against rotation,
said means comprising a ratchet member fix-
edly mounted upon said shaft, a pawl oscilla-
torily mounted and adapted to engage said
ratchet member to hold the same against ro-
tation, said pawl bearing a segmental gear; a
reciprocable rod of adjustable length bearing
a rack in mesh with said gear, thereby nor-
mally retaining said pawl in engagement
with said ratchet; and a cam adapted to-re-
ciprocate said rod to release said ratchet

‘member, such release being timed by length

of said rod. ;

12. In mechanism of the class described,
the combination with a die-shaft, of means

'a.d?ted to retain the same against rotation,

said means comprising a ratchet member fix-
edly mounted upon said shaft, a pawl oscilla-
torily mourited and adapted to engage said
ratchet to hold the same againstrotation,said
pawl bearing a segmental worm gear; a re-
ciprocable rod comprising two sections, one
being screw-threaded in the other and bear-
ing a worm in mesh with said gear, whereby

© Attested by—

8

said pawl is normally retained in engage-
ment with said ratchet; and a cam adapted
to reciprocate said rod to release said ratchet

member, such release being timed by length.

of said rod.
13.. In mechanism of the class described,

the combination with a die-shaft, of means

for advancing the same upon the work, such
means comprising a member longitudinally
adjustably fixed upon said shaft, a collar
slidably mounted upon said shaft, a cam-ac-
tuated arm adapted to shift said collar into
engagement with said member to thus ad-
vance the shaft, and a resiliently supported
sleeve borne by said collar and adapted to ac-
tually contact with said member.

14. In mechanism of the class described,
the combination with a die-shaft, of means
for advancing the same upon the work, such
means comprising a member longitudinally
adjustably fixed upon said shaft, a cam-actu-
ated arm adapted to shift said collar into en-
gagement with said member to thus advance
the shaft, a sleeve slidably mounted in
such collar and held against disengagement
therefrom, said sleeve being adapted upon
movement of such collar to actually contact
with said fixed member, and a spring inter-
posed between said collar and sleeve to re-
siliently support the latter, said spring being
held under an initial degree of tension.

.Signed by me, this 19th day of March 1907.

‘ JOHN J. GRANT.

D. T. Davies,
JNo. F. OBERLIN,
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