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 Application fled April 20, 1006. Serial No, 812,780,

Patented Feb. 5, 1207.

To all whom it May CoOncern.

Be it known that I, Georce E. GrREpN-
LEAF, a citizen of the United States , Tesiding
at. Plainfield, Union . county, New Jersey,

(post-office address care The Pond Machine

Tool Co., Plainfield, New J ersey,) have in-
vented certain new and useful Improvements
1n Liathes, of which the following is a specifi-

This. invention relating to improvements

~ 1n lathes will be readily understood from the
Tollowing description, taken in connection
‘with the accompanying drawings, in which—

Kigure 1 is a front elevation of a lathe with
sundry parts omitted, embodying an exem-
plification of my invention; Fip. 2, a vertical

transverse section of the same in the plane of |
- line a; Fig. 3,

a vertical iongitudinal section
through the speed-changing cam in the plane
of iine by Fig. 4, an end view of a portion of
the carriage-apron, the speed-changing rod

and the index appearing in vertical trans-
verse section i the plane of line ¢; Fig. 5, a
Tear elevation of a portion of the apron: Fig.

6, a plane view of the speed-changing cams:

Fig. 7, a diagrammatic or single plane view of

the gearing, &e., in the head-stock: Fig. 8 a

- diametrical section of a typical friction-
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cluteh suited for employment in connection
with the head-stock gearing, and F ig. 9 a dia-

gram forming virtually in énlarged duplica-
tion of Fig. 7 with the clutch-gears appearing

in diametrical section. - =
In the drawings, 1 indicates the lathe-bed ;

2, the head-stock; 3, the carriage; 4, the car-
‘riage-apron; 5; the lead-screw; 6; the lathe-~ .

arbar; 7, usual gear by which the lead-screw
Trecerves 1ts motion from the head-stock gear-

ing, the details of transmission being imma--

terial to the present invention; 8, a gear fast

on the lathe-arbor; 9, a first counter-shaft
10, a pin-.

journaled in the head - stock;
ion fast on this counter-shaft and ENZaging
, O, S A caarg ] 1 I B

gear 8511, 12, 12, and 14, gears loose on Lhis
counter-shaft and each carryinganelement of

a clutch; 15, a gear fast with gear 14 16, the

- tirst-motion element of the arbor-driving

mechamsny, the same being illustrated in the

- present case as.an electric motor; 17, a pinion
> driven by the motor and engaging gear 15:
18, 19, 20, and 21, the cluteh elements before
“teferred to as being carried by the four gears

- Ioose on the counter-shaft; 22, a second coun-

ter-shaft journaled in the head-stock; 23, 24, |

‘ment longitudinally of the

| 25, and 26, gears fast on the second counter-.

shaft and engaging, respectively, the clutch-

gears on the first counter-shaft, the several

pairs of gears being diversely proportioned

with a view to a properiy-graduated range of
speeds; 27, a clutch member carried by the

first counter-shaft and adapted for adjust-

serve in locking either gears 12 or 14 alter-

natively to the shaft, and 28 a similar clutch

member on the first counter-shaft to codper-
ate with the gears 11 and 13. |

The clutches may be of any ordinary suit-
able type, Fig. 8 illustrating a friction-clutch
of a form common in the market, in which

the shifting of a circumferentially-grooved -

rng one way or the other from the neutral

position serves in bringing about the expan-

sion, alternatively, of two split TINgs Serving
in frictionally locking either of the two gears
to the shaft; on which the gears are loosely

mounted.
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shaft, so as to
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At this point it will be :a,p rehended, from
a ‘consideration of Fig. 9, that if motor 16

runs at constant speed. and the two clutches
27 and 28 be in released position the four
gears 11, 12, 13, and 14 'will turn idly on first
counter-shait 9. If now cluteh 28 be thrown

801

to the left, gear 11 will become locked to the -
first "counter-shaft and that counter-shaft -

will turn and through the medium of gears
10 and 8 transmit motion to the lathe-arbor -
at given rate. This condition represents the

lowest speed-step in the system.  If, how-

ever, clutch 28 be released from gear 11 and
clutch 27 be thrown to gear 12, then the mo-

9o

tiont will be transmitted to the lathe-arbor at

a higher rate than before. If now cluteh

27 be released from gear 12 and clutch 28 be
thrown to gear 183, then the lathe-arbor will

be driven at a still higher rate. Thus far in
the three selections of speed for the lathe-
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arbor the second counter-shaft 22, with its -

gearing, has served as a transmitting agent,
and, in virtue of its diversity of gearing, as a
determining agent for the rate of spesd.. If,

however, clutch 28 be released and clutch 27.

100

be thrown to the left, then gear 15 will be

locked to the first é¢ounter-shaft and motion

will be transmitted to the lathe-arbor at still

higher rate than in any of the previous cases,
and under this condition the second counter--
shaft 22, with its gears, is without office. It -

18 thus seen that four selective speeds are

10§



available for the lathe-arbor, while a con-
stant speed is imparted to pinion 17, the
speed
which of the two chitches is thrown and in
which direction it is thrown. 1t may be here
stated that the particular transmission sys-

Ctem Ulustrated is exemphfyng only and 1s
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length of the carriage travel thereon; 33 and
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manifestly susceptible of great exiension and
variation. D e |

Proceeding with the drawings, 29 indicates
o sleeve mounted for free rotation, being 1
the present case mounted loosely on the lead-
ceprew near its head end; 30, a circumferen-
tially-grooved cam on this sleeve; 31, a sec-
ond circumferentially-grooved cam on this
sleev e 32 o splined rod journaled on tne
toonu of the lathe-bed and extending the
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34, cears connecting this spiined rod with the
sleove 29: 35, & pair of shalts journaied 1 the

head-stoek at right angles to the counter-

shafts: 36, arms fast on these shalts and hav-

ing rollers at their free ends engaging the
orooves of the cams on sleeve 29, and 37 arms
carried by shafts 35 and engaging the shifting
clutches on the first counter-shaft. |

The cams 30 and 31, as will be apprehend-
ed trom o study of Fig. 6, have their throw-
ing points so disposed in Telation to each
oiler thal a continued angular advance of
Slasve 20 will first throw one of the clutches
‘1 one direction, then release it and throw the
second cluteh 1 one direction, and then re-
lease the second cluteh and throw the first,
cluteh in the direction opposite its first throw-
ing, and then release the fivsi cluteh. and
(Lrow the second cliteh in the direction op-

nosite its first throwing, the turning of the

sleeve through a proper angle thus putiing
tho speed-sefeciing mechanism through all
of its paces. The sleeve is turned to proper
angular position by the turning of splned
vod 32, and the speed for the lathe-arbor de-
pends on which of the several cam-lobes 1s
hrought into action. ' D
(lontinuing with the drawings, 55 indicates

" cear journaled on the carrage-apron and
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splined on Tod 325 34, an index-disk mounted
on the hub of this gear and bearing a creuin-

ferential series of designations indicative, Te-
‘spectively, of the several cam-lobe activitles;

40, a gear journaled in the carrage-apron
and engaging gear 38 of the splined rod, the
gezrs in the present case being illustrated as
of angle tvpe with sueh prop ortioning thak
cear 40 makes four Lurns for one turn of gear
39 41, o crank on the spindle of gear 40 ab
the front of the apron; 42, the handle of this
crank; 43, a detent-pin carried by the handle,

vnd 44 two dstent-recesses to be sélectively .

sngaged by the detent-pin. - |
The turning of crank 41 obviously results

i the turnine of the cam-sleeve andg 1n the

cuccassive rockings, one way and the other,

af “the elutch-throwing arms "35. In the

_—y

£5r the lathe-avrbor being dependent on.

15 employed: for

4R2.883

{llustrated example the lobes of the Cﬂ_,ing?

taken. collectively, are equally distributea
circumferentially, and as there are four
throwing-points provided by the twe cams it

follows that each quarter-turn of the cam-

sleeve will effect a change from one’clutch-
throwing point to the next one, ana conse-
quently from. one lathe speed to the next one.

1t gears 33 and 34 be equal, as is illustrated,
then gears 38 and 40, being in the proportion

of four to one, it follows that a full turn for
crank 41 brings abolit 4 quarter-turn for the
ams. One of the detent-holes for crank 41

speed adjustments, the other detent-holes

serving for the disengaged. condition ox poth

clutches. The exposed symbol on the index-

disk desionates such active speed condition

as may have been adjusted for by meauns: ol

the crank., The gearing connecting handle

41 with the splined rod is’of angle or spiral
type and when properly proporiioned and
constructed has the merit of transmutiing

the crank motion smoothly and pov erfully

and of bringing the axis of the crank at right

angles to that of the rod and the proporiion- -
ing of the spiral gear or worns, whichever 1t
may be called, on the axis of the crank may.
‘be such as to cause the device to be self~hold~
| ing—that is to say, thereaction on the cams g5
will not result in their angular displacement.

it is to be observed that the construction
provides for the complete and contbinued ro-

tation of the eams by motion of the adjust-.
hav-

ing-handle in one direction, the handle
ing two positions, one representing gearing
in activity and the other .representing .l
ccaring idle.  Giving to the handle a con-
finued motion of angular advance thus puts
the selection .of speeds through a range of

- oradual increase from mynimuni to. MAaXi-

mum, and the range having been completear
2 stopping-point is found for the handle pre-
liminary to again begiuning the range at the
mninlimum. . -
The rod-turning device specifically illus-
trated will be found adequate and commend-
able; but it is inanifest that as their purpose
is merely to provide at the Jathe-carriage
convenient  means for turning the rod the
contrivance of numerous substitutes for
them is well within the capacity of those

' skilled. in the art of lathe construction with-

out departing
venton..
All of the s

from the principle-of my m-~

pecific details illustratec are to

oach of the four different
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Le considered as exemplifving only aned as
w gl .

showing simply the best mode in which L at

presént,contemplate spplying the principle
“of may mvention '

T elgim— .
1. In a lathe, the combination, substan-
tially as set forth,of a bed, a carriage, a head-

stoclk, a lathe-arbor, a first-motion part for

fmparting .motien o the lathe-arbor, seiect-
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- serew for controlling said ,
~journaled on the lathe-bed, ¢onnections be-

10
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‘Ive transmission-gears between said first-

motion part and lathe-arbor, a lead-screw,
clutches for bringing said gears selectively.
into action, arms for throwing said clutches,
rotary cams meounted loosely on the lead-
arms, a splined rod

tween said rod and cams, a handle carried by

the lathe-carriage, and connections between

sald handle and rod whereby the turnmng of

the handle brings about the turning of the

cams and the bringing of the clutches select-

1vely into action.

20

2. In g lathe, the-'cbiilbina.tiom substan-

tially asset forth, of a bed, a carriage, a head-

stock, a lathe-arbor, a first-motion part for

mmparting motion to the lathe-arbor, select-

¥ye transmission-gears between said first- -
thofion part and lathe-arbor, clutches for |
bringing said gears selectively into action, |
arms for engaging and -

nate with those on the other
Tod journaled on the lathe-bed, connections

disengaging said .

N

clutches, a completely rotary cam for each

arm, each of said cams having a plurality of

lobes each of which will actuate its aTm,

means rigidly uniting the cams so that their
lobes together form acomplete circular series
of lobes in which the lobes on one cam alter-
cam, a splined

between said rod and cams, a completely
rotary handle carried by the lathe-carriage,
connections between -said” handle and rod
whereby the continuous turning of the han-
dle brings about the continuous turning of
the carms, and means for locking the handle
An positions corresponding with the idle and
active positions of the cam-lobes. . =

- ‘GEORGE E. GREENLEAF"
Witnesses: |
- dJ. B. Cowarp,
~ H. H. HorrMaN.
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