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1o all whom it may concern:

Be it known that I, VERNON F. PRE

TNTI CE,

a citizen of the Umted States, and a I'es1dent_

of Worcester,in the county of Worcester and
State of Wlaeseehusetts have invented a new
and useful Impmvement in Metal-Turning

tion, eecompemed by dmwmge which form a
pe1t of the same, and in which I have repre-
sented such portion of a metal-turning lathe
as embodies my invention. -

Figure 1 represents a front view of the
apron of a lathe with a portion broken away

to disclose that portion of the mechanism by
which the tool-carriage is made to traverse

along the ways of the lathe embodying my
111vent1en and which is shown in sectional
view. I‘w 2 represents a top view of a por-
tion of the leading-serew and change-gears,
by which motion is imparted from the lead-
screw to the feeding mechanism beneath the
epron |

Similar lettels refer to 5111111&1 palts in both
views.

My invention relates to that part of Lhe
mechanism by which the feeding motion is im-
parted to the cutting-tool; and it consists in
the employment, as a eomponent part of the
feeding mechanism contained in the apron of
a cone gear moved along the
lead-screw or, in some cases, the © feed rod”

by the tlELVEEI‘SlIlﬂ‘ motion of the carriage
along the ways of the lathe, but hevmg a

Sphne connection with the lead-screw or feed-
rod, and a series of gears varying in size to
correspond with the steps of the cone gear

and connected with the feeding mechanism

placed beneath the apron of the lathe.
The object soughttobe accomplished by my
invention is to enable the operator to change

the speed of the feeding mechanism at the
~apron in lieu of the chan ge-gears at the end

of the lathe, as is the usuel method of chang-

~1ng the feed of the cutting-tool.:

111 the
shown a portion only of the lathe-bed and the

apron, with the train of gearing beneath the

apron, by which the feeding motion is im-

~parted to the cutting-tool, indicated by bro-

ken lines, this portion of the feeding mech-

anism being of the usual and well-known con- |

-eCcompenying drawings I have
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struction and well understood by all who are
conversant with this class of machines. One
train of gearing is employed to cause the

apron to tr averse along the ways of the lathe,

and the other train of gearing servesto actu-
ate a screw journaled r ansversely to the bed

of the lathe, and produecing what is termed

the “cross-feed ” of the cutting-tool. These

trains ot gearing in the lathe forming the.

subject of the drawings, as in lathes in gen-

‘eral, are actuated by the rotation of a longi-

tudinal shaft journaled at the side of the
lathe-bed and termed a “feed-rod,” or, if pro-
vided with a serew-thread, a “lead-screw.”

Referring to the dlewmns, A A denote a
portion of the lathe-bed; B, a rack attached
thereto; C,the apron; D, the transverse screw
for e
tool, and E denotes the lead-screw or screw-

:Te@ting'the cross-feed of ‘the cutting-
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thr eaded shaft, which ] 18 JOHI‘H&lPd at theside

of the lathe-bed.

Inclosing the lead-screw E is a sleeve F
provided with an annular groove H’, which
receives the end of e,serew‘---FQ, held in a
bracket E° projecting from the apron C, by

75

means of which the sleeve is made to trav-

erse the lead-screw by the movement of the

apron C,and at the same time it is caused to

rotate with the lead-serew by means of a spline-
connection with the screw. (Not shown in

80

the drawings.) Upon the sleeve F are at-

tached the gears F*and E°, while the smaller

gear K is piefelebly formed integral with

the sleeve F.
are of different sizes and form the s’repe of a
cone gear, which is rotated by the lead-screw

E and traversed along the screw by the trav-

ersing motion of the apron C through the con-
nection of the sleeve I with the bracket F°.
- Journaled in bearings G, attached to the
apron C, is the intermediate shaft G, upon
which rotate the three gears G* G° and G* of
erent sizes, cor respendmcr Wlth the sizes
of the gears fOI’mII]‘T the steps of the cone
oear by which the gears G2 G5 and G* are
enﬂ*aged and driven. The end of the inter-
mediate shaft G’ is hollow and contains the
concentric sliding spindle G°, carrying a key

G® passing through a mortise in the spindle
and placed transversely to the shaft G" and
sliding in a slot G' in the shaft.

One end of

The three gears I, Fﬂ and F¢ ¢
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2

the key G* extends beyond the shaft G’ and

enters a slot or groove G® in the gears G* G3
3 as the key is moved along the slot G

- Kither of the gears G* G® G*are thus made to

o)
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- receive the end of the spring

impart their rotary motion to the shaft G/,
and as the gears G* G* GG* rotate at different
speeds the intermediate shaft (’ is made to
vary in its speed according to the v

G° and key Cad

The adjacent sides of the gears * G® G*are
chambered to form the annular chambers G°
and G, into either of which the projecting
end of the key G* may be brought in order to

entirely disconnect the intermediate shaft G".

from the gears G* G* G*. The rotary motion
of the intermediate shaft G’ is imparted
through a bevel-gear H to a bevel-gear H’,
running loosely upon a stud H? held in the

apron C and having attached thereto a pin-
ion H° in mesh with and driving the first gear
in & train indicated by the broken lines H?,

H®, HE and H" the latter being attached to a
screw D, by whose rotation the cross-feed of

the euttmmtool 1s effected 1n the usual and

well- known manner. Theintermediate shaft

G’ is also provided with a worm J, which en-
gages and drives the first in a train of gear-
ing indicated by the broken lines J’, J? J3,
and J* the latter being attached to a shaft J5,

which carries a pinion (not shown) engaging

the rack I3 upon the lathe-bed and causing:
the apron and tool-carriage to traverse along
the lathe-bed in the usunal and well-known:

manner.

The connecting mechanisms intermediate,
between the shaft G and the transverse screw

D and rack B comprise a clutching device:
actuated by the handles K K’, by which the
feeding mechanism can be disconnected at
will from either the screw D or rack B, and
the rotating lead-screw E rendered inopera-
tive to effeet the feechnn* motmn of the cut-
ting-tool. | :_

As my present invention is confined to the
employment of an intermediate shaft with a
series of gears driven &at different rates of
speed by a cone gear from the longitudinal
feed-rod or lead.-screw journaled at the side

~of the lathe-bed, I have not deemed it nec-

essary to illustrate or describe in detail the
connected operating parts of the feeding
mechanism by which the rotation of the in-
termediate shaft is made to effect the feed-
ing motion of the cutting-tool, except so far
as to indicate their several positions and re-
lations to each other, as. that portion of the
mechanism is substantially the same as that

‘in common use, and therefore well understood

by those conversant with this class of ma-
chines.

The sliding Spmdle G*is provided with the
annular grooves a « «, to receive the ends of
& spring-lateh b, attached to the apron, and
having its free end pressing against the spin-
dle &, the grooves a a a being arranged to

rariation
of the gears G* G*® G* by shdmcr the spmdle

and retain the |

418,382

spmdle in p091t10n so the key G° will be held
in engagement with one of the gears G* G® G~
As the key G° is moved from its engagement

with one of the gears into engagement with
another of the gears it is entlrely discon-
nected as it passes one of the annular cham-
bers G? G, which serves to cause the entire
dlseﬂﬂ‘&gemﬂlt of the key with its engaged
cgear before it effects an engagement Wlth the

next adjacent gear.

Bytheabove- descmbed mechanism the feed-
ing motion imparted to the cutting-tool ¢an
be changed by the attendant in hi_s position

at the apron within the limits allowed by the

stepsof thedriving cone gear,and these limits
can be enlarged by the addition of other
gears, increasing the number of steps and
dISO the correspondm,, gears upon the inter-
mediate shaft G’; and the difference in the
diameters of the gears can be varied as the
character of the Wor-l{ to be done may deter-
mine.

In thelathe to which my invention is shown
as applied in the accompanying dmwm osthe
lead-screw performs the joint office of lead-
screw and feed-rod; but in those lathes in
which two separate ‘shafts are employed for
these purposes the cone gear would be apphed
to the independent feed rod.

What I claim as my invention, and desw
to secure by Letters Patent, is—

1. Inametal- tummn*lathe the combination
of an apron forming a part of the tool-support-
ing carriage, a longitudinal shatt journaled
in bearings and parallel with the lathe-bed,
a cone-gear having a spline-connection with
said shaft and connected with said apron,
whereby it 18 made to traverse on said shaft
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as the apron is moved along the lathe-bed,an

intermediate shaft journaled in bearings in
said apron, a series of gears of different di-
ameters corresponding with and driven by the
steps of said cone gear and placed on said in-
termediate shaft, but eapable of being con-
nected with or disconnected from said shaft
at will, whereby a change of speed is effected
in the rotation of the intermediate shaft and
connected operative mechanism,substantially
as described, whereby the rotation of the in-
termediate shaft 1s made to impart a feeding
motion to the cutting-tool, substantlally as
described.

2. In a metal-turninglathe, the (,ombmatlon
of an apron forming & pm*t of the tool-sup-
porting carriage, an intermediate shaft jour-
naled 1in b(,a,rmﬂs in the apron, connected
mechanism, subst&ntlally as described, where-

by the 1'013&1;1011 of sa‘d intermediate Shaft 18

made to impart a feeding motion to the cut-

ting-tool, a longitudinal shaft journaled in

110
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bearings parallel with the lathe-bed,and con-

necting mechanism, substantially as de-
scribed, by which said intermediate shaft is
driven from said longitudinal shaft with a va-
rying speed, Stlbstantlally as described.

3. In a metal-turning lathe, the combina-

tion, with an apron forming a part of the tool-
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supporting carriage, of an intermediate shaft |

journaled in bear ings in said apron, con-
nected mechanism subbtantlalb as desceribed,

‘whereby the l*o‘ra,tlon of the intermediate
~shaft is made to impart a feeding motion to

the cutting-tool, a longitudinal sha,fb'jour-
naled in bearings parallel with the lathe-bed,
and connecting mechanism, substantially as
described, by Whl(’jh the mtermedlate shaft
is driven from said longitudinal shaft, said
connecting mechanism comprising a elutch-
ing deviee, substantially as described, where-
by the intermediate shaft is conuected with
or disconnected from said longitudinal shaft
at will, substantially as descr 1bed

- 4. In a metal- turning lathe, the combina-
tion, with a lougit-udinal shaft journaled in

bearings parallel with the lathe-bed, of
cone gear comprising a series of steps of dif-
ferent diameters,

spline- _connection with said Shaf‘f but capa-

ble of sliding thereon, and connected mech-

anism, Substant-ially as described, actuated
by the several steps of said cone gear at will,
whereby the rotation of the longitudinal
shaft is made to impart a feeding motion to
the cutting-tool, substantially as described.
5. In a metal-turning lathe, the combina-
tion, with an apron fmmmﬂ‘ a part of the
tool- Supportmo carriage, and a longitudinal
shaft journaled in bem*mﬂs parallel with the

lathe-bed, of a cone gear comprising steps of
different diameters p]aced on sald shaft and
having a spline-connection therewith, but
held in said apron, substantially as described,
whereby it is traversed on said shaft as the
apron is moved along the lathe-bed, an in-

sald cone gear having a

e o
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termediate shaft journaled in bearings in
sald apron, a concentric spindle held in said

- shaft and capable of sliding therein, a key
‘held in said spindle and pl.-;u,ed in a slot

transversely to said shaft with an end pro-
jecting beyond the shaft,

grooves to receive the projecting end of said
key, and connected operative mechanism by
which the rotation of said intermediate shaft

18 made to tmpart a feeding motion to the-

cutting-tool, substantially as desembed

B, In 1lleta,1-turmnﬂ lathe, the combina-
tion, 1With a lﬂnﬂ‘ltudlnal shaft journaled: in
bearings pamllel with the lathe-bed, and an

apron forming a part of the tool-supporting

carriage, of a sleeve placed on said shaft and

having a spline-connection therewith and
provided with an annular groove, gears at-

tached to or integral with said sleeve and
forming the steps of a cone gear, a bracket
attached to said apron and forminga journal-
bearing for sald sleeve, a screw held in said

bracket and entering the annular groove in
the sleeve, whereby the sleeve 18 made to.

traverse the longitudinal shaft as the apron

]

4.0

gears placed on
sald 1ntermediate shaft _and- provided with

50
55

60

is moved along the lathe-bed, and connected

operative mechanism driven by said cone
gear, substantially as described, by which the
1*01:::1131011 of the cone gear 1s made to impart a
feeding motion to the cutting-tool, sub,stan-
tmlly a8 descrlbed |

VERNON F PRENTICE.

Witnesses: |
ALBERT F, PRENTICE
RUFUS B FOwWLER.
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