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To all whom 2t may concern.:

Be 1t known that I, ArraUR L. MOORL a
citizen of the United btatea of America, and
resident of Springfield, in the countv of
Hainpden .f.md State of Massachusetts have
mvented certain new and tiseful Impmve-
ments in Machines for Cutting Threads on
Shanks of Wrench-Jaws, of which the fol-
lowing 1s a full, clear, and exact deseription.

This invention Ielates to metal-working
machines, end more especially to-that class

thereof - in which the work to be operated.

upon 1s supported for rotation, and the tool
1s carried on a suitable support and 1t has

for one of its objects the provision of a ma-
a series of

chine of this character in which a
screw-thread ('onvolutlons are cut mn the

- work durlnﬂ ) 81110'10 rotation thereof.

My mventlon has furthermore, for its ob-
ject the provision of means for peuodmally
inereasing or decreasing the rotative speed

of the wmk-support dulmfr the non-cutting
and the cuttmg opemhon respectively, f'

the tool.
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A further ﬂb]e{:t of the inventior I(}E;ldeb

'm the provision of a multiple or “gang”

ool for cutting the work at a number of
(hﬂ’u ent places lmwl{ udinaily thereof, simul-
taneously.

M? invention, has also, for its object the
combination, with the work support and the
tool holder, "of means for moving one-of
these elenents rel: atively to the other longi-

tudinally of the mmtmn “axis of the work in-

e (‘{)l(]d'lf ¢ with the
{0 he cut.

Another object of the invention is the pro-
vision of improved means for automatically
arresting the rotative movement of the work
at the end of cach rotation. -

My invention has, furthermore, for its ob-
ject, the Combmxtmn with a rotatable tool-
lemlle of means for varving the Inclination

‘piteh” 01 the groove

or 1ts axis relative to the rotation-axis of the |
work so as to conform to the angular piteh

of the thread or oroove to he cul.

Other objects of the invention will herein-

after appear, and the means for their attain-

ment ber partieularly pomted out m the |

claim

- My wvention has been clearly llluatld,tml
the atcompanyineg diawines, in which

sinilar characters denote similar parts,. Mld

1 which-—-

Figure 1 1s-the top view of a machine em-

lmdym“ Iy Improvements; Fig, 2 18 a front
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elevation themo[ Fig. 3

4—4, of B L1 1‘10‘.- 5 represents a section o1

ine 5—35, of Eln 1; Fig. 6 shows a sample of

the work adapted to" be operated upon by
the machine; and Figs. 7 to 13 inclusive are
diagrammatic views “for explaiming the op-
erafion of the cutting tool.

mnclusive 1llustrate a modlﬁmtmn of the

mechanism for shifting the' tool support,

which in the present instance can- be ad-

Flgs, 14 to 16

3 shows a section on
Jine 3—3, of Fig. 1 Fw 4 is' a section on line

60

justed for various throws, Fig. 14 being a

cross section of the bed of the machine syb-
stantially in line with the shifting canm; Fig.

.1 '3 represents 4 top view thereof, 1111(.1 ]'*10 16

a section on.line 16-—16, Fio.
Brle,ﬂy stated, the pr esent ma,chme 1s de-

70

signed partwularlv to cut the screw-threads . -

on the shank of a wrench-j -Jaw, such as illus-

trated in Fig. 6, and which has flat or plain
sides, so that when the shanlk is belng oper-

ated upon by the tool, a great waste of time

during the ordmarﬂy slow rotation of the
shank would necessarily result.

1In the present machine the wrench-jaw is
placed mto a chuck, which 1s rotu,tcd at a
slow speed while the cutters are forming. the

-threads in the edges of the shank; and this

}eed 18 changed nto a rapid one as soon as
the cutbers have ceased cutting and are non-
operative. ‘The organization of themachine

_____
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18 such tlmthmli "rﬁ‘r‘ tThreads are cut into the

shank at the same time, and one rotation
thereof is sufficient to finish the work.

In view of the fact that the jaw shank has
two flat sides, the chuck spindle has two feed
or slow- bpoed movements, and two idle or
fast-speed pertods alternatma with the slow

. J[vmh during each complete rotation, and
th

¢ change from one gpeed to the other 1s au-
10111‘1tl{‘dlh’ effected and
member on the chuck spindle.  After each
conplete rotation of the latter, the power-
driven pulley is disconnected, thus leaving
the spindle at rest and permitting the fm-
ished or threaded jaw Lo be _vghwefi b3
another to be eut.

Referring to the drawings, 10 denotes the
bed of the machine w hich, in goneml 1g pref-

cerably similar to an ordumry engine lathe,
and has o head-stock 11, a tail stock 12; cmd ;,_
Tho head stock 11 has suit-

a shide rest 13,
able bearings for the fnain spindle 15 which

is provided at its inner end with a hm-ytw
chuck 16, adapted t }f‘*l'l‘-"-"‘l“'i} the head «w" of
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the center 17 of the tail-spindle 18 serves to | - R eferring to the drawings, it will be seen

support the other and free end of the blank.

Rotary movement 1s imparted to the spin-
dle 15 by the following mechanism: Secured
to the rear of the head-stock 11, is a bracket,
20 which constitutes a bearing for a shaft 21

caITying, near its outer end, a normally-loose

pulley 22, the hub of which is provided with

clutch teeth adapted to be engaged by simi- |

lar teeth on a slip-collar 23 which is keyed to
the shaft 21 and is adapted to be moved lon-
gitudinally thereon by means of a shipper le-
ver 24 fulcrumed at 25 an¢ having at its for-
ward end a bandle 26 for hand manipulation.
The mnward end of the shaft 21 carries a
worm 30 1n engagement with a gear 31 which

18 loosely supported on a spindle 32 and in

mesh with a pinion 33 fixed on the rear spin-
dle 34, hoth spindles being journaled in ears
Erojecting irom the head stock 11. Also
irmly secured to the spindle 34, is a gear 35
meshing with a pinion 36 which 1s loose on
the spindle 32, and is provided with clutch
tecth 36; while the gear 31 above mentioned
has cluteh teeth 317, Interposed between
these clutch teeth 317, 367, 15 a cluteh collar
37 keyed to, and shidably supported on, the
spindle 32, so that by this means cither one
or the other of the loose gears 31, 36, imay be
coupled to the spindle 32.

It will now be seen that, by virtue of the
gear train above deseribed, the pinion 36

will be constantly driven by the movement

of the shaft 21 but at a great deal higher rate
of speed than the gear 31. T'rom this it fol-
lows, that by shifting the clutch collar 37
either to the right or the left, the speed of the
spindie 32 will be high or low, respectively,
and consequently operate the maim spindle
15 at a proportionate rate through a pinion
38 fast on tlh(:s spindle 32 and In engagement
with the main gear 39 secured upon the spin-
dle 15. ‘

The tool whereby the threads are cut into
the edges of the blank, consists substantially
of a series of cutters similar to those cm-
ployed m conneetion with milling machines,

these cutters being spaced to conform with |

the required “piteh per inch’’; and, in order
to give to them the necessary “lead’” longi-
tudinally of the axis of the work so as to cut
a uniform and true helix, means are provided
for shifting the cutters l(mgit-l;l.('l.ifml]l_y for a
space equal to one piteh-distance, during one
complete rotation of the work., This organi-
zatlon 1s preferable in the present instance,
masinuclh as it 18 more convenient to permit
the head and tail-stock of the machine to re-

maln stationary, while the tool carrier can
readdy be mounted onthe slide rest.  On the ; erly) must necessarily be greater in diameter

other hand 1t shoutd be distincthy understood

that this construction mayv be roversed, via:

that the fool s}[}imlle may be stationary an
- the workk may he pr:)[pm'ly aavatieed as st he

usual nractice in milling machines.
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that the slide-rest 13 carries at its rear end a
knee or bracket 40, the feet 41 of which are
slotted, as at 417 to permit adjustment of the
cutter relative to the work so as to vary the
depth of the cut as required. -

The cutter consists in the present instance
of o mulfiple or gang miller, designated in
general way by C, and rigidly secured upon a
spindle 42 which is journaled in a bearing 43

of a plate 44, and carries at its other end a
This

worim gear 45 engaged by a worm 46.
vorin 1s secured to a power shaft 47, jour-
naled m a bhearmg 48 of the ﬁ}lute 44 above

- mentioned, and carrying a pulley 49 to which

power niay be imparted from any convenient
SOUTLC, |

1The posttion of the axis of the cutter-spin-
cle 42 relative to the rotation-axis of the
work spindle 15 1s such as to perinit the cut-

ters to cut the thread-grooves according to
~the required angular pitch, a feature which is

espectally illustrated in the diagrams of Ifigs.
7 to 13 meclusive. The thread which 1s, m
tiie present instance, to be cut into the work,
15 of the “sguare”” variety, i contra-distine-
ton to the common V thread.
working face of the cutter 1s also formed
square, and the cutter-axis and the work axis
are consequently disposed in parallel planes,
as can be seen in g, 1. On the other hand,
the posttion of each cutter-disk must neces-
sarily conform to the angular pitch of the
thread-helix” which is to be cut; in other
words: the, plane of rotation of the cutter
must conform and correspond to the amount
of 1nclination of the groove-helix indicated
by dotted lines A 1n ig. 7., so that conse-
auently, the rotation axis of the cutter (which
necas be at right angles with the side plane
of the disk) will be disposed at an angle rela-
tively to the rotation axis of the work, as can
readily be scen in Figs. 2 and 7. 1 have,
thercfore, a pair of codrdinate axes which are
oblique relative to each other, masmuch as
they are transverse, but non-ntersecting.
In FFie. 8 1 have shown an end view dia-
oram of the frst cutter and the work, and in
[Fig, 9 a diagram of the last cutter and the
work 18 showi. By 4 comparison of these
two figures 1t will be seen that the distance o
between the planes of the cutter-axis ¢ ¢ and
the work-axis w @, 1s the same; while the
actuar and direct distance between these

axes, Indicated by D*in Fig. 918 ereater than

that indicated by D’ in Fig. 8. Now, inag-

“much as the diameter of the work naturally
must remain the same;, 1t follows that the

tast cutter (in order to cut the work prop-

than the first. In other words, we find that
the cuflter located at the “point of closest

arproach’ hHetween the two axes, is the

smuliest, this point being in the present in-
stance on a level plane with the axis of the

{lence the
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work (see Figs. 2 and 7)) It 18, of course,
evident that the same principle applies, :
~whether the end-cutter axis is on a planc

with the work-axis (as above described), or

whether the ““point of nearest approach” is

disposed intermediate the end hmits of the

threads of the work, this latter condition be-

ing ilustrated in Figs. 10 to 13 inclusive.
Here the “point of nearest approach” is at
n, and the cutters increase in size toward the

ends, in both directions, the only difference | has two flat sides (sce Fig. 5) so that the pe-

bemg that in the end view (Fig. 11) the axis
point »° 1s disposed above the level of the
point % wiitle in Fig. 12 the point n/ is below

the same, so that in this instance the cutters

form a double cone instead of a single one as
above. Means are provided for variably po-

sitioning the cutter-axis relative to the work- |
axis so as to adapt the machine for cutting
different angular Yltches, these means con- !

sisting substantially in pivotally supporting
the plate 44 on the knee 40, as at 50, this
point being on line with the “ point of nearest
a,Fpro&ch’ " between the two axes, and the
P _

I, 2) which passes through a concentrice slot

52 1in the knee 40 and wherehy the entire

device may be firmly held in position.
In the operation of milling a screw thread

into & non-shiftable but rotating piece of |

- work, two factors must be taken into con-

e
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sideration for the proper operation and ad-

Jjustment of the cutter, viz, firstly: the

“piteh distance” which is determined by the
“number of threads perinch”, and second by

the “angular pitch” which depends upon the |

“pitch distance” taken in connection with
the diameter of the work, it being evident
that, (the *“ pitch distance” being the same)
the larger the diameter of the work is, the
fess will be the angular piteh of the thread,
and vice versa.
second one (the angular piteh) has been dis-
posed of as above; while the first-named fac-
tor (the pitch distance) as fav as it coneerns
thie operation of the cutter, vet remains to
be dealt with. '

The'object of the cutter is: to cut a helical
groove, the advancing travel of which, longi-
tudmally of the work-axis, is constant and
unifornr during cach and all of the several
consecceutive rotations of the work. In the
present- instance where the work does not
shift longitudinally, it follows, therefore, that
sonme neans must e p:ovided to shift the
cutter for an amount ¢qual to one pitch-dis-

‘tance during each revolution of the work,

and, masmuch as I employ a “gang” cutte.

to a finish at one and the same time, T have
provided a mechanism wherehy the work ig
rotated only once, during which tnne the
shide-rest, with the cutter, 1s shifted 1 auto.
matic. and  constantly-progressive  manner

- , oW . ' ¥ i _ .
ana at the preseribod roatio. This e han-

ate 44 carries a-clamping boli 51 (see Figs.»

Of these two factors, the |

[ ap—]

x —rr

3

isi includes a cam 60 having a helical' groove
61 and a quick-retirn movement section 62,

(sce Fig. 1) and sccured to the main spindle
16. .
(see I1g. 2) which is journaled on a stud held
on extension 64 of the shide rest 13.. The
quick-return movement is rendered possible

Entering said groove 61 is a roller 63 .

70

by virtue of the fact that the cutter is not ac-

tively engaged during the cntive rotation of
the work, which as has been above stated,

ripheral travel of the work will he approxi-
mately one-sixth cut, two-sixths idle, one-

sixth cut, and two-sixths idle, in the order -

named; and it 1s during one of the idle periods
that the return takes place, and the machine
brought to a stop for the purpose of allowing
the operator to remove the .cut blank, and
put 1n 8 new one to be cut.

From the foregoing it will be understood
that, when a thread of a different pitch is to
be cut, the cam 60 may be replaced by an-
other having the required helical groove.

It is, furthermore, obvious that, in view of

the fact that one revolution of the work is, in
the present instance, sufficient to finish the
threads to their full depth, the peripheral
speed of the work miust needs be very slow so
as to afford to the milling cutter an oppor-
tunity to do 1ts work without liability of
breakage, and, inasmuch as a space of only
about two-sixths of the periphery of the
work 1s operated upon, it follows that during

its 1dle travel considerable time would be
wasted, and the capacity or output of the

machine be naturally and unnccessarily de-
creased.  For this reason I have provided
means wherebhy the rotative movement of the
work will be accelerated during the idle peri-
ods, these means preferably including the

high-speed gear tram 31, 33, 35, 36, and the -

cluteh collar 37 above described, which lat-
ten s shifted to operate the main-spindle 15
cither at the high or the low speed, by a cam
70 properly positioned on the spindle 15 and

75
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preferably of the grooved varipty to render

the shifting of the collar 37 positive and at

the proper time, the cam acting upon a roller

71 (sce INe. 4) journaled on a stud 72 held on
an arnt 73 of a bifurcated shipper lever 74,
I engagement with the groove 377 of the col-
Inr 37, and pivoted on a stud 75 seeured to
the head stoek 11. -

in the drawings the machine is shown in a
position 1 which the main spindle is 1un
under high speed, the cutter is non-operative,
and the power-drive is about to be discon-

s ~nected. "This latter function is accomplished
‘whereby all the thread-convolutions are eut i

by a *‘knock-out” member or cam plate 80

- secured to the side of the main spindle-gear
39 and adapted to actuate a leaf 81 which is

attached to the end of the shipper lever 24,

and vy, when desived, bo swunge backward

it outl of the way of the

m 80 by a handle
420 Now it will be notiee

hat the operstion

!

120

195
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of the main spindle 15 depends entirely upon
the shaft 32 which carries the clutch-collar

and 1s, 1n itself, free from both of the actuat-

ing gears 31, 36, which, as above stated, are
loose upon it, but are running as long as the
power pulley 22 1s runring and operatively
connected .with the sh.it 21. Under these
conditions it is evident that, when the clutch

~collar 37 1s in its central or neutral position,

10

15

the gear 31 and pinion 36 are both running
idle, and the shaft 32 is, therefore, not driven,
and consequently the main spindle 15 isliable
to be also at rest, so that the clutch cam 70
becomes useless as far as causing a shift of
the clutch collar 37 is concerned. In order to
avold this difficulty, and to throw the burden
of stopping the machine entirely upon the
shipper lever 24, I provide means for rotating
the clutch collar at all times, at least under
slow speed, these means consisting of a pilot
member or bolt 90 which is carried by the

clutch collar and is adapted to engage the

[
i
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-~ aT-slot 102 for the reception of a clam
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clutch teeth 317 of the gear 31 even before the

clutch teeth 36’ of the pinion are free from
the cluteh collar, and the latter is still driven
under high speed. In order to permit the
bolt 90 to ““click by’ the teeth 31’ while the
collar 1s yet running under high speed, the

bolt 90 1s brought into contact with said |

teeth by a yielding force, as for instance a
spring 91. - 1
It has been above stated that the cam 70
operates*to shift the collar 37 in a positive
manner, .and, inasmuch as it may happen
that when this collar is shifted to the right,
(into contact with the high speed pinion), its
clutch teeth may strike on top of the teeth
36". In order to obviate breakage of the
mechanism under such causes, I deem it ad-
vantageous to provide a spring 92 so that the
pinion 36 may first yvield and then quickly
return to its engaged position. ' '
In Ifigs. 14 to 16 inclusive, [ have shown a
nodification of the mechanism actuating the
tool support slide 13, the construction in the
present mstance permitting a variation of the
throw or movement of said slide to corre-
spond to different pitch distances or threads
to be cut Into the work w. [n this case the

bed 10 has at its rear side a bracket 100 on -

L with
) bolt
103 which may be moved relatively to the
tulerum bolt 105. The cam 60, the groove 61
of which 1s In engagement with a roller 106
ournaled on a stud which is carried by the
{ever 101, will for this reason be cnabled (o

which is fulerumed a lever 101 provide

shift the shide for distances which vary in

accordance with the position of the stud 103
relative to the fulerum stud 105, so that in
this instance the helix cam 16 need not be
replaced by another to vary the movement
of the slide for different pitcﬁr distances of the
thread in the work.

-
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I claim:—

1. The combination, with a totatable
work-carrier and a tool support, of a pair of
normally loose gears each having “clutch
teeth, means for rotating one of said gears at
a slow rate of speed, means actuated by this
gear for rotating the second gear at a higher
rate of speed, a shiftable clutch sleeve oper-
atively connected with the work-carrier and
having teeth adapted to cngage the clutch
teeth of either of said gears, nieans controlled
by the carrier-movement and for shifting
sald clateh sleeve Into engagement with said
cears alternately to drive the work-carrier

at different speeds during each rotation:

thereof, and means for rotating the clutch
sleeve during the shifting movement and
non-driving period thereof. .

2. The combination, with a rotatable
work -carrier and a tool support, of means
for driving the work-carrier at different
speeds during one rotation thereof, said
means mncluding a pair of normally loose
gears each having clutch teeth, means for
rotating one of said gears at a slow rate of
speed, means for rotating the second gear at
a higher rate of speed, a shiftable clutch
sleeve rotatively connected with and for
driving sald work-carrier and having teeth
adapted to engage said gears alternately,
means controlled by the rotative movement

of the sleeve and for shifting the same in

opposite direetions during one rotation of
the work earrier, and yielding means con-
trolled by the cluteh sleeve for rotating said
sleeve, during
non-driving period thereof.

3. The combination with a rotatable work-

carrier and a tool support, of means for driv-

mg the work-cariier at different speeds dur-

mg one rotation thereof, said means includ-
g a pair of normally loose gears each having
clutely teeth, means for rotating one of said

gears at alowrate of speed, means forrotating

the second gear at a higher rate of speed, &
cluteh sleeve having teeth adapted to engage
sald gears alternately, means controlled by
the carrier-moverment and for shifting said
cluteh m opposite directons, and a yielding
bolt carried by said sleeve and for engaging
the cluteh teeth of the slow gear during the
shifting movement of said cluteh sleeve from
the high speed gear to the slow speed gear. -

4. The combination,« with a rotatable
work-carrier, and a tool support, a shaft
operatively connecled with the carrier, a
pair ol cluteh members loose on said shaft,
means for driving said members at high and
low speeds, respectively, a cluteh deviee in-

terposed between said elutehed members and

rotatively beld on and with sald shaft, means
for automatically shifting said device alter-
nately into engagement with said cluteh

i members, and a yielding device for connect-

the shifting movement and
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ing - sald clutch device with the slow speed
member during its partial disengagement
fromi the high-speed member.

work-carrier, and a tool support, of a clutch
sleeve connected with and for rotating the
carrier, a pair of normally loose clutel mem-
bers, means for driving the same at slow
and high speeds, respectively, positive means

said clutch sleeve into engagement with
either of said cluteh members, and a piot-
bolt carried by the clutch sleeve and adapted
to engage the slow-speed member before its
complete disengagement from the high-

speed member.

6. The combination, with a rotatable
work-carrier and a tool support, of a clutch
sleeve rotatably connected with the carrier,

& pair of normally loose clutch members, |

means for driving the same at slow and high
speeds, respectively, positive means con-
trolled by the work-carrier for shifting said
clutch sleeve into engagement with either of
said cluteh members, and a pilot-bolt carried
by the clutch sleeve and adapted to be en-
gaged by the slow-speed member to actuate
said clutch sleeve, and before its complete
disengagenient from the high-speed mem-
ber, and means for permitting the high-speed
member to yield during its reéngagement
with the cluteh sleeve.

7. The combination, with & rotatable !
work-spindle, of a normally dle shaft oper- |

- S

atively connected with the work-spindle,
means for driving said shaft at different

-speeds during one rotation thereof, a power

5. The combination, with a rotatable - shatt for actuating said driving means and

comprising a clutch pulley, a lever for con-

necting and disconnecting said pulley with
.and from said mechanism, and a cam carried

by the work spindle for moving said lever to

- disconnect the pulley from the power shaft
controlled by the work carrier for shifting

near the end of each complete rotation of
the work spindle. _

8. The combination, - with a rotatable
work-carrier, a rotatable spindle, and a series
of cutters mounted thereon and for cutting
helical grooves in the work in the carrier, of
means controlled by the work-carrier for
imparting one complete reciprocation to the
cutter for the amount of one pitch distance
during one complete rotation of the carrier.

9. The combination, with a rotatable
work-carrier, a rotatable spindle, and a series
of cutters mounted thereon for cutting heli-
cal grooves in the work in the carrier, of a

cam on the work spindle and directly con-

nected with the cutter support for imparting
a complete reciprocation to the cutter for the
amount of one pitch distance during one

i complete rotation of the carrier. -
Signed by me at Springfield, Mass., in

presence of iwo subsecribing witnesses.
ARTHUR L. MOORE.
Witnesses: -
Wu. S. BELLOWS,
G. R. DrisocoLL.
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