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- To all whom it may concern:
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- pieces which do not themselves revolve.
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- mechanism 1llustrated.by the drawings and

10

50 face - plate, or otherwise, as desired. The | nally-toothed ring D’ loosely fitted to spindle 1oa

Be it known that I, FrRANCIS H. RICHARDS,
a citizen of the United States, residing at
Springfield, in the county of Hampden and
State of Massachusetts, have invented certain
new and useful Improvements in Lathe-Heads,
of which the following is a specification, refer-
ence being had to the accompanying drawings,
in which—

Figure 1 is a plan view of a lathe-head em-
bodying my improvements, in which the up-
per parts are broken away the better to show
the inclosed mechanism. Fig. 2 is a front side |
elevation, partially in section, of the same.
Fig. 3 18 a front end elevation. Fig. 4 is a rear
end elevation. Fig. b is an enlarged view of
a part of Fig. 1; and Fig. 6 shows a eross-sec-
tional view of the spindle inline a «a, Fig. 1.

Similar letters refer to similar parts through-
out all the views.,

This invention relates to that class of lathe-
heads which have a tool-carrying slide on
their face-plates for the purpose of turning off |

allamli!

e

The object of my invention is to provide a
lathe-head of the aforesaid class of such con-
structlon and having a tool-feeding mechan-
1Ism of such a nature that there is always a
positive connection between a hand-wheel
shaft conveniently located and the tool-car-
rying slide, which shall be unaffected by the
starting, revolving, or stopping of the lathe-
spindle. ' |

For the accomplishment of this objeet the
invention consists in certain combinations of

J

hereinafter described and claimed. -

In the drawings, A represents a portion of
the bed of alathe, and A”"thelathe-head frame,
which is therein shown of a box-shaped form,
provided with a cover, A% and which incloses
the principal parts of the mechanism. This
frame has bearings B B’ for supporting the
lathe-spindle S, and it isalso formed as required
to receive and hold 1n place the several details
which are not carried by said spindle. This
spindle is provided with a flange, F, for con-
venience in attaching the face-plate P, and
may be driven by a gear, (&, secured to said

‘1ent in practice as that shown.

Serial No. 139,298. (No model.)

face-plate is furnished with suitable ways, as
J, to whieh the tool-carrying slide &' i se-
cured by straps T and screws, in the usual
manner. This slide has one or more suitably-
formed projections, H, adapted to carry the
tool post or holder H'. When spindle S 18
hollow, slide S’ is made with a central slot, as

S

shown in Figs. 1 and 3. Lying back of slide .

S’, in a channel formed in the face-plate, there
i8 a screw, 5% which works said slide by means
of nut N. Said screw is held in place by bear-
ing B? and nuts N? (shown by dotted lines in

6C

Figs. 2and 3,) and is driven byshatt S° through

gears G* and @/, fixed, respectively, to this
shaft and said screw.

Shaft S* is carried in a hole formed within
spindle S, and is furnished with gear G°, where-
by it is driven. It communicates motion to
the face-plate mechanism from a system of
sun-and-planet gearing, which is a principal
part of my present invention, and the con-
struction of which I will next deseribe. 'This
system of gearing congsists of two sun-and-
planet motionsset 1n opposition to each other,
and connected by an infermediate sun-wheel
(common to both sun-and-planet motions) in
such a manner that the .movements derived
from the first of said motions is,-in a sense,
counteracted in the other. Referring to Kigs.

1and 6, in which this gearing is most com-

pletely shown, D is the sun-wheel of the first

sun-and-planet motion. It is fitted loosely

onto spindle S, and is permanently kept from

 rotating by a screw, S in frame A. Next to

that sun-wheel a ring, D/, is rigidly fixed to
said spindle and furnished with a fixed stud,
T, for carrying the first planet-wheel, ‘W.
Stud 1" may be fixed to the spindle without

the intervention of ring D', if preferred; but I.

do not consider this construction as conven-
Next to ring

65
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D’, opposite to sun-wheel D, an intermediate

sun-wheel, D% is loosely fitted to spindle S.
This wheel has teeth on each side of it, of
which thoseon the left-hand side, O, mesh with

95

‘the teeth of planet-wheel W, and those on the
| right hand with the teeth of the second planet-

wheel, W’. This wheel W’is carried on a stud,

T?% similar to T, which is fixed to the inter-



10

20

25
‘termediate gear, G°, which drives the friction-
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S, and similar to 1ing D’. The teeth of this
ring mesh with those of gear G’ before de-
seribed, as shown best in Fig. 6. At theright
hand of this ring the second sun-wheel, D
which may be and is shown here as a dupli-
cate of sun-wheel D? is placed loosely on said
spindle. This sun-wheel has teeth ()* on one
side, meshing with the second planet-wheel,

W/, and teeth O° on the other side, meshing

with the pinion G* on hand-wheel shaft &°.
Having now enumerated all the essential

parts of the said sun-and-planet motions, I

will next describe one form of mechanism illus-
trative of a numerous elass of such mechan-
isms, which are adapted to be used for imparg-
ing a continuous feeding motion through them

and the parts previously described to the tool- .

carrying slide. |
An intermediate shaft, 8% is driven from

gpindle S by gears G* and G°, and is fitted atb
its outer end, I, to receive a gear for driving

the usual screw -cutting mechanism of the
lathe. Another intermediate shaft, S', 18
driven from that one through gears G'. This
shaft carries a gear, G° meshing with the in-

wheel I’ on shaft S A clutch-wheel, B, 1s
splined to this shaft S°, and is operated by
means of nut N°, which nut, by meansof pins
P, fitted to slide freely through the hub of

hand-wheel M, can be made to force the said

clutch-wheel against said friction-wheel when-

ever required. The hand-wheel is of course
rigidly fixed on its shaft, which, for conven-

ience in disassembling the machine, 1s sup- |

ported in a removable flanged bearing, B’
Gears of different sizes may be substituted for
G® and G°® by a suitable modification of the
parts supporting them, for the purpose of
changing the speed of shaft S° relative to spin-

- dle S. The operation of this gearing, with

45.

_50.

its shafts and auxiliary parts, to communicate
motion from the spindle to the band-wheel

shaft will be obviouns from this description

and the drawings with my explanation.

- The mode of operation of my improvement
is as follows: When the spindle 1s at rest, tne
tool-slide is first moved to the desired position
for beginning a cut. This is done by taking
hold of wheel M and turning shaft > and pin-
ion G* and thereby sun-wheel D% The

revolution of this wheel, owing to the well-

55
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known nature of the sun-and-planet motion,
the wheel D* being at rest, (that 18, while

spindle S is also ab rest,) acts through planet- |
wheel W’ and stud T* to turn ring D’ with
The

one-half of the velocity of said wheel D*.
ring D® acts through gear G? shaft §° gears

G* and &, and screw S* to move the slide as

required. The tool having been properly set,
the spindle may now bestarted revolving, when
the operation of the mechanism will be as fol-
lows: In this case it is supposed that sun-
wheels D and D*and the hand-wheel and shatt
are for the time being at rest. It is then ob-

vious that, as stud T’ is carried around with |
the spindle, planet-wheel W will be revolved

1
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on said stud, and, owing to the nature afore-
said of this class of mechanical movements,

will cause sun-wheel D* to revolve in the same 70

direction and with double the velocity as said
spindle. This is the result considering the
motion of the wheel D? as derived from wheel

D through wheel W. If, now, we consider

wheel D* to be at rest and ring D’ to turn uni-

formly with the spindle, the same as ring D',

then it is obvious that the motion of wheel D?

75

thus derived from wheel D* through wheel W’

would be the same as before; hence, as the
ring D’ gears with gear G* which is connected

to the tool-slide, and as the said ring in this

case turns uniformly with the spindle while

the hand-wheel is at rest, the revolution of
said spindle cannot, therefore, be the cause of

any movement of the said tool-slide, for it
clearly requires a movement of said ring rela-

tive to said spindle to cause a movement of

said slide.

- Now,if we consider how, as above explained,

the tool-slide can be moved by means of hand-

wheel M, acting through the sun-and-planet

motion, while the spindle is at rest, and how
the rotation of thespindlehasofitselt nopower
to effect or affect the movement of said slide,
it willthen beevident without further explana-

tion that in all cases, whether the spindle 18

at rest or in motion, the said slide will be

of the hand-wheel, and thay thus will be ac-
complished the principal object of the inven-
tion. -

In practice I have not found it necessary to
| provide any means for preventing the rotation

of gear G*, since the friction of the several bear-

“ings and of the slide naturally has that eflect;
| but to secure this result I fit the parts D?, 1,

and D* to turn freely on spindle S.

| This system of gearing is not limited in 1ts

applications to lathe-heads; buti1t may be em-

ployed to effect a similar purpose to that here

described in any kind of machinery.

8D

Qo

935

‘moved direetly in proportion toany movement

ICO
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I have shown and described face-plate P as -

‘being made separately from the spindle and
secured thereto; but it may obviously be made
integral therewith. It may also be made of
various forms other than a circular one. I
‘have also shown slide 8" arranged with itsline -
of motion at right angles to the axis of the

spindle; but it may be arranged to have said

line of motion make any other angle therewith,

or even to be parallel thereto, by suitable modi-

fications of the several parts. | |
The means shown in the drawings for rotat-
ing sun-wheel D* is an arrangement of gear-

10,

but the same result may be attained by

[IS

120

means of a belt running over that sun-wheel

between the teeth O® and O’ from a suitable
| A chain
may also be used in the same manner; or the
bevel-gearing for this purpose may bereplaced

driving-shaft parallel tothe spindle.

by spur-gearing. | | -
I claim as my invention—

1. A main spindle, a shaft carried by said
| spindle and having a gear thereon, a toothed .

130
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- ring carried upon said spindle and meshing | sun-and-planet c'*ealmg, substantially as . de-

with the gear of said shaft, a double sun- -and.
planet mecha,msm substantlally as described,
a shaft adapted to be revolved in a fixed posi-

5. tion at the will of the operator, and gearing
between this shaft and said mechanism for im-
parting to said toothed ring a rotary motion
relative to said spindle, combined and operat-

1ng substantm]]y as set forth.

1o 9. A main spindle, a shaft carried within
said spindle and having a gear thereon pro-
jecting outside of the peuphery thereof, anin-
ternally-toothed ring earried upon said spin-
dle and meshing with the gear of said shatt, a

15 sun-and-planet mechanism, substantially as de-
seribed, a shaft adapted to be revolved 1n a
fixed position at the will of the operator, and
connecting-gearing between this shaft and said
mechanism for imparting to said toothed ring

20 a rotary motion relative to said spindle, com-
bined and operating substantially as specified.

3. In a lathe- head a spindle having a shaft
-within i1t and ways for a tool-carrying slide, a
tool - carrying ‘slide adapted to slide on said

25 ways, feed-gearing, substantially as described,

between said slide and said sha-ft, a System of |

. I — __ 'n'-

seribed, and gearing to connectsame with said
shaft, all combined and operating substan-

-tlally as set forth, 30

4. A spindle, as S, sun-wheels D, D% and D,
planet wheel W, carrled on 2 stud T’ afﬁxed
to said spindle, planet wheel W/, car ried ona
stud, T? affixed to ring D’ gearing from ring

D to shaf S% and shaft S?, combined and Op 35

erating Substanti ally as described.

5. In a lathe-head, a suitable frame-work, a
spindle, as S, with 2 face-plate and its ways,
a slide on said ways, the sun-and-planet mech-
anism on said spindle, the connecting mech- 40
anism between saidsun-and-planet mechanism
and said slide, a gear, as G°, fixed on said spin-
dle, and intermediate connecting feed-gearing,
substantially as described, between sald gear
G* and sun-wheel D* of said sun-and-planet 45
mechanism, all combined substantially as and
for the purpose set forth.

FRANCIS H. RIOH ARDS

Witnesses:
FraNg H. PIERPONT,
ROBERT I.. PECK.
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