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To all whem it may conceriu: -

Be it known that I, LoUIls C. W OERNER, &
citizen of the United States, residing in Hart-
ford, in the county of Hartford and State of

g Connecticut, have invented certain new and
useful Improvements in Speed - Changing
Mechanism for Screw-Machines, of whmh the
following is a speclification.

My invention relates to speed - chann‘nw‘_

ro. mechanism and means for controlling the ac-
tion of said mechanism and is shown applied
to a screw-machine of the ordinary ‘‘ turret”

type; and the object of the invention is' to

provide mechanism for imparting aslow-feed
15 motion to the part of the machine desired and
a quick-return movement after the feed has

- been accomplished.
- Included in the 01g:«1111zm10n of the speed-
changing mechanism are a shaft carrying a
20 mMain dlwmﬂ' member loosely mounted there-
~on and which may be either a pulley, gear, or
equivalent device; speed-reducing mechan-
ism, shown as a pair of shears, one of which

has a different number of teeth from the other,

25 respectively loose on and fixed to said shaft;
a pinion on the main driving member mesh-
ing with each of said gears, smd pinion car-
rying a ratchet attached to or forming a part
thereof; a pawl carried by the fmmewmkeo-—

30 opemtmn' with said ratchet; a supplemental
pulley or other device fixed to the shaft and
serving as an auxiliary driver, and a cluteh
or eouphnn‘ of any suitable kmd intermediate

the main driving member :rmd said supple-

35 mental puliey.
In connection with this speed changing

mechanism an 1mpr0ved device for contlol—.

ling the action of the same is em ])loyed which
| wﬂl be hereinafter described. --

40 In the drawings accompanying and form-
~ing part of this specification, Figure 1is a
| 51(:10 elevation .of a screw- machme of well-

known construction with my invention ap-
plied thereto.
45 sectional views of the sljeed-changing mech-
anism, showing the means for controlling the
:LCthD of the same in plan. DBoth figures are
drawn to an enlarged scale, Tlﬂ* 2 repr eseut-

| 'shaft 2
of a lever with the slide 6, in w 111011 the tool 75

Figs. 2 and 3 are horizontal

—r

ing the parts in one extreme position and said
Fig. 5 the parts in the other extreme position. 5o
Similar characters designate hke parts in

all the figures of the drmmﬂs

For suppmtmn the different pa,rts of the
machine asuitable frame A and an auxiliary
frame B are employed, said frame B directly g5

,sustmmnﬂ the d1 wmn*-shafts and ka hold-

ing spmdle |
Embodled in the machine are the usual_
cam-shaft 2, the chuck-spindle 3, having

blank feeding, gripping,audrotating devices, 6o

the latter being designated by 14 and the
idle pulleys by 15 and 15, the siide 4, carry-
ing the turret 5, which is to be eqmpped with

'. the usual tools, and the cross-slide 6, emly-

ing the usual cutting-off tool. | 65
Common means are shown for reciprocating

'the turret-slide 4, and these means consist of

the cam 17, plowded with the cam-surfaces
1717, which engage stud 18 and actuate said
slide ﬁlst in one direction and then in the 7o
other. Common means are also illustrated

for actuating the Gllttlll”‘-()ff tool, and said .

means consmts of the cam 16, carr 1ed by the
and codperating tlnoufrh the medinm

mentioned is mounted

Mechanism for opening and closing the'
work-holding chuck 9 and for feeding the rod
through said chuck when necessary is em-
ployed, and this mechanism is operated by 8o

the slides 10 and 11, actuated in properorder
by the cam 12, cmued by the shaft 2.

As above stated my invention relates to
means for 1mpa1tmfr a slow-feed movement |
to a part of the machine (in the instance illus- 85
trated the turret-slide) and a quick-return
motion after the feed movement has been ef-

fected, and to accomplish these objects Iem-
-plov the mechanism now to be deseribed.

Carried by the cam-shaft 2 of the machine go

is the usual worm-wheel 21, which is driven

by the worm 20, fixed to a shaft 7, extending
in the 00118131110131011 shown at. 110"hi3 anfﬂes to
the cam-shatt 2. |

Loosely mounted on the Sh&ft 7is a main 95
driver, (shown as a pulley D,) and fixed to




. . r-'l

IO

S 628,734

sald shaft 7 is an auxiliary driver consisting
of a pulley or other suitable device D', while
intermediate said parts is a coupling C or
other suitable form of clutch loosely mounted
on the shaft 7. | | |

- T'wo gears 30 and 31, each of the same size,
but one having a different number of teeth
from the other, are mounted on the shaft 7,
and in the construction shown the gear 31 is
fixed to the shaft 7 by a spline or otherwise

~and is provided with one more tooth than the

20

30

gear 30, which is loosely mounted on said
shatt. | |

Attached to or forming a part of gear 30 is
a ratchet 34, (shown separate from said gear
and connected thereto Ly the serew or serews
30',) and pivoted or otherwise suitably mount-
ed on the framework is a pawl 35, which en-
gages the teeth of the ratchet 34.

To the web 25 of the main driver D is at-
tached a pin 33, on which is loosely journaled

“apinion 32, the teeth of which intermesh with

the teeth of both of the gears 30 and 31.

~At one end of the cam-shaft 2 is located a |

wheel F, which carries two inclined or wedge-
like cams 60 and 61 with angular working
surfaces 60" and 61', adjustably connected to
sald wheel and secured thereto by set-serews
60" and 61" | | |
Mounted in a bearing of the framework is
a shipper-rod 40, carrying on one end thereof
a shipper 41, having a fork 41’, which works
in a groove 4% of the clutch-coupling C, said

~ shipper being connected to the rod by a screw

35

40

55

60

41".  Placed between the head of the shipper
and the bearing in which the shipper-rod
moves 1s & spiral spring 50, the purpose of
which will hereinafter appear. One end of the
shipper-rod 40 is slotted at 46" and is also
equipped with a collar 56, having a notch 56'.

‘Pivoted to the bearing of the framework in
which the shipper-rod movesisathree-armed
pawl 55, having a toe which engages at the
proper time with the noteh in the collar 56,
an arm 55" of said pawl being equipped with
a socket or recess for the reception of the
spiral spring 57, which normally tends to
throw the toe of the pawl into the notch 56’
in collar 56. A third arm of the pawl is des-

ignated by 55', and it is adapted to codperate

with the lever E, which is pivoted at 45 to
the frame of the machine and has two arms
46 and 47, the former of which carries the
pin 46, fitted in the slot 46" of the shipper-
rod 40, and the latter of which is equipped

‘with an antifriction - roller 47’ for coopera-

tion with the cams 60 and 61, carried by the
cam-wheel K. Both the webh of the pulley D

and of the auxiliary driver D' are provided

with suitable cluteh-faces 27 and 27, respec-
tively, which codperate with the clutch-faces

26 and 28 of the coupling C.

In operation when it is desired to apply a
slow feed to the turret-slide 4 the devices are
in the positions represented by Fig. 2, and the

clutch C, which is loosely mounted on shaft |

-y

7, 1s out of contact with the cluteh-teeth 27
on the auxiliarydriver D’. Powerbeing then
applied to the pulley D said pulley is rotated
in the direction of the arrow shown in Fig. 1,

‘and as it rotates carries with it the pinion 32,

causing the same tointermesh with the teeth

~of gear 30, loosely mounted on the shaft 7,

and of gear 31, fixedly secured to said shaft.
As before stated, gear. 30 will be provided
withanevennumberof teeth—as,forinstance,
fifty—while gear 81 will have an odd num-
ber of teeth—for example, fifty-one. Asthe
planet-pinion 32 travels around the sun-gears
00 and 31, 1t is obvious that it will impart a
slow-feed motion to the shaft 7. In other

“words, the gear 31 being provided with one

more tooth than gear 30 and the latter gear
being prevented from rotating backward by
pawl 35 a slight partial rotation equaling
the width of one tooth of gear 31 will be im-
parted to shaft 7 at each complete revolution
of the planet gear or pinion 32, and in this
way the worm 20 will be turned and through
the intermediate connections will actuate the
cam-shafttoimpartin the construction shown
a continuous slow forward movement to the
turret-slide 4, Upon the completion of the

slowmovement just described cam 61 of wheel

E' by operating against the antifriction-roller
47" on arm 47 of lever K will cause arm 46 of

“said lever to be thrown to the right and the

toe thereof to come into contact with projec-
tion 55" on pawl 55, thereby lifting the end of
sald pawl from its seat 56’ in collar 56 and
permitting spring 50 to shift shipper-rod 40

70

75

30

Q0

95

100

to the right, whereby the clutch-teeth 26 of

coupling C are thrown into contact with the
teeth 27 of the auxiliary driver D', fixed to
the shaft 7. In this connection it will be ob-
served that when the clutch-teeth 26 are en-
gaged with the teeth 27 of auxiliary driver
D’ the teeth 28 are not withdrawn from con-
tact with the teeth 27/, and it therefore fol-
lows that the pulley D while rotating in the
same direction will impart a quick-return
motion to the shaft 7 and worm 20 thereof,

the teeth of ratchet 34 slipping under pawl
39.

7 and the cluteh-gear thereof being in con-
stant engagement with the clutch-teeth of
pulley D said coupling rotates with, and con-
sequently acquires the momentum of, said
pulley and after said pulley is connected with

the auxiliary device or driver D’ the inertia

of the driver D therefore becomes effective
in producing the quick-return motion of the
turret-slide 4. This is a distinet advantage
over a construction wherein theinertia of.the
coupling aets to retard instead of assist this
quick return of the parts governed by said
coupling. Anotheradvantage resides in the

fact that by this construction the eclutch-
couplingis prevented from chattering or from
‘“lost motion ” on the shaft, and the teeth 26
thereof will therefore much more readily en-

This construction is important, for, as is
obvious, the coupling C being loose on shaft

105
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vage the teetli 27 of the auxiliary device D’ |

when the coupling is shifted to cause the
quick return of the slide, all the devices be-
ing then locked to the shaft and rotating to-
gether. At the termination of the return
motion of the turret-slide 4 the cam 60 on

wheel I will come into engagement with the-

antifriction-roller 47" on arm 47 of lever K,
thereby shifting said lever, which through its
pin 46’ will restore the paa ts to the normal po-
sition shown in Fig. 2 and throw the slow-
feed motion again 1nt0 action.

While I have shown the auxiliary driver D’
as a pulley to which a friction belt, brake, or
other device may be applied, if necessary, to
overcome the inertia of the shaft when the

~ coupling Cis shifted to the left, asrepresented

20

30

35 __
- to be applied; two gears,' one having a differ-

40

1n Ifig. 2, at the end of the qulck turn motion
of the slide 4, I desire it to be distinetly un-
derstood that my invention i1s not limited
thereto, as any clutceh fixedly secured to the
shaft could readily be employed as a substi-
tute for said pulley and would accom pllsh the
same purpose.

While my invention is shown as applied to
a screw-machine 1t is not limited thereto, it
being genelally applicable to all machines in

whleh it 1s desirable to accomplish the result
set forth.

It is obvious that many of the details of the

cluteh-controlliing mechanism could be vari-
ously modified without departing from my in-
vention.

- Having deseribed my invention, I claim—
1. In combination, a shaftto Whmh poweris

ent number of teeth from the other, and one
gear fixed to, and the other loosely mounted
on, sald shaft; a main driver carrying a pin-
lon in engagement with both of said gears;

- means for preventing the backward rotation

5©

55

of the loosely-mounted gear;
mounted on the shaft and in constant engage-
ment with the main driver; and an auxiliary

“driver fixed to said shaft and having a por-

tion adapted to be eugaged by said clutch
when the latter is shifted. -
2. Incombination, a shaftto which pow or is

to be applied; two ﬂ*ems one having a differ-

ent number of teeth from the other, one gear
fixed to, and the other loosely mounted on,
sald shaft; a main driver carrying a pinion in
engagement with both of said gears; means
for preventing the backward rotation of the
loosely-mounted gear; aclutch loosely mount-

~ed on the shaft and in constant engagement

60

with the main driver; an auxiliary driver
keyed to said shaft dﬂd having a portion
adapted to be engaged by such elutd1 and
means for shlftmﬂ' S&ld cluteh, |

3. In combmabmn a shaft towhich poweris

to be applied; two geals one having a differ-

ent number of teeth from the Othel and one
gear fixed to, and the other loosely mounted
on, sald shaft; a main driver carrying a pin-
1on in engagement with both of said gears; a
pawl for preventing the backward rotation of

a clutch loosely

| shaft

. C’I 3_

the loosely-mounted gear; a clutch loosely

mounted on the shaft and 1n constant engage-

ment with the main driver; and an aumluary
driver keyed to said shaft and having a face
adapted to be engaged by said clutch when

the latter is shlfted

4. In combination, a Qhafb to which power
is to be applied; two gears, one having a dif-
ferent number of-teeth from the other-, and
one gear fixed to, and the otherloosely mount-
ed on, said shaft; a main driver; a pinion

70

/5

carried by said driver and in engagement with

both of said gears;
backward rotation of the loosely-mounted
oear; a clutceh loosely mounted on the shaft
and in constant engagement with the main
driver; an auxiliary driver keyed to said
shaftand having a face adapted to be engaged

means for preventing the

80

by said clutch when the latter is shifted; a
rod for shifting said clutch; and means for

attomatically actuatmﬂ' sald rod.

5. In combination, a “shaft to which power
is to be applied; two gears, one having a dif-
ferent number of teeth from the other, and
one gear fixed to, and the other loosely mount-
ed on, said sha,fb, a main driver carrying a
pinion in engagement with both of said gears;
means for preventing the backward rotation
of the loosely-mounted gear; a clutch loosely

mounted on the shaft and in constant engage-

ment with the main driver; an auxiliary
driver keyed tosaid shaftand havinga clutch-
face; a rod for actuating the cluteh; a cam-
shaft; and means controlled by the cam-shaft

for actuating said rod.

6. In combination, a shaft; main and aux-
iliary drivers respectively loose on and fixed
to the shaft; speed-reducing mechanism op-
erative with the main driver; and a clateh
connected at all times with the mailn driver

90

95

100

1.05

and adapted to be en -:ra,cred with the auxiliary

driver.

- 7. In a screw- machme, the combmatmn*
with a slide, of a shaft; means carried by said
shaft for &thldtlﬂfl‘ smd slide 1n both direc-
tions; a second shaft, carrying means for

driving the first-named shaft; main and aux-

iliary drivers, one loose on, and the other

ITQ

115

fixed to, said second shaft; speed-reducing -

mechanism operative with the main driver;

and a cluatch connected at ail times with the
main driver and adapted to be engaged with

the auxiliary driver when it is desired to im-
part a rapid-return movement to the slide.

8. In a screw-machine, the combination,
with a turret-slide, of a shaft; a cam-wheel
mounted on said shaft for actuating the tur-

ret-slide in both directions; a second shaff,

carrying means for driving the first- named
main and auxiliary dI‘lVGI‘b, one loose
on, and the other fixed to, said second shaft;

speed-reducing mechanism operative with the
main driver; and a clutch connected at all
times with the main driver and adapted to be
engaged with the auxiliary driver when it is
desired to impart a rapid-return movement

| to the turret-slide.

120

I25

130 .
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9, In & screw-machine, the combination,
with a turret-slide, of a shaft; a cam-wheel
mountedon said shalt for actuating said slide
in both directions; a second shaft, carrying
a4 worm for engaging the worm-wheel on said
first - mentioned shaft; main and auxiliary
drivers, one loose on, and the other fixed to,
sald second shaft; a pinion carried by the
main driver; a gear fixed to the shaft; asee-
otid gear loosely mounted on the shaft and
laving a different number of teeth from the

fixed gear; apawl-and-ratchét device for pre- |

venting backward rotation of said loosely-

‘mounted gear; an auxiliary driver fixedly
connected to the shaft; a cluteh in constant 13

engagement with the main driver and adapt-
ed to be thrown into contact with the auxil-
lary driver; means for shifting said elutch;
a detent for preventing the shifting action

of the cluteh; a lever for actuating said de- 2o

tent; and a cam for operating the lever.
LLOUIS C. WOERNER.

Witnesses: .
FRANK HE. DOCOSSELSKI,
AmMos WHITNEY.




	Drawings
	Front Page
	Specification
	Claims

