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Application filed October 25, 1809. Serial No. 524,315.

To all whem it may conesrn:

Be it known that I, Epwix C. Henx, a
citizen of the United States, residing in
Cleveland, in the county of Cuyahoga and

State of Ohio, have invented certain new

and useful Improvements in Single-Belt
Drives for Automaties, of which the follow-
ing is a specification. ,

This invention relates to the class of ma-
chines known as automatic screw machines,
and has for its object to provide an im-
proved driving mechanism whereby the tool
head is returned after operation at a greater
speed than it is fed forward during opera-
tion.

One of the objects of

the invention is to

- provide in connection with a differential
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~ of the. machine.
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speed control for the shaft from which the
tool head is operated, a clutch deviee where-
by the slow speed gearing is not actuated
when the high speed actuating device is op-
erated. SR '

A further object of the invention is to
provide a'handle or lever whereby the high
and low speed control can be engaged at
will, and which lever will also throw in or
out of operation the automatic controlling
means for the low and high speed. .

In the accompanying drawing illustrating

embodiments of my invention Figure 1

shows the machine in side elevation. Fig.
2 is an end elevation of the upper portion
Fig. 3 is a side eleva-
tion of the parts shown in Fig. 2. Fig. 4 1s
a plan view of the parts shown in Fig. 2.
Pig. 5 is a detail of the control for the clutch.
Fig. 6 is a vertical section through the clutch

-shaft and adjacent parts. Figs. 7 and 8 are

similar views with the parts in different

positions; and Fig. 9 is a section on the line.

9—9 indicated in Fig. 8.

The frame of the machine is indicated
generally by F, and in suitable bearings car-
ries a shaft 2, passing centrally through the
tool head 3 and the turret 4 for the stock.
The frame also carries a secondary shaft 5
mounted below the head and turret in suit-

.able bearings, which shaft carries a cam

drum 6, for reciprocating the tool head 8 in
the usual manner at proper intervals. This
shaft also carries other cam devices for

various uses customary in these machines.
The shaft 2 is continuously driven by suit-
able means such as a belt pulley 7 fast there-
on adjacent the bracket 8 supporting the
shaft 2 at this end. ‘ '

At the end of the machine in suitable
bearings is supported a clutch shaft 9 carry-
ing loose thereon a slidable double clutch
member 10, having clutch teeth at the oppo-
site ends; which clutch member is actuated
by any suitable means whereby it is contin--
uously driven from the driving shaft 2, in its
various endwise positions. A stub shaft 111is
mounted adjacent the shaft Q9 in suitable
bearings and carries a gear 12 meshing with
the gear portion 13 on the clutch member 10
in its several endwise positions. Shaft 11 also
carries a gear 14 meshing with a gear 15 fast
on sleeve 16, the latter turning loose on the
shaft 9. A bevel gear 17 fast on slesve 16
meshes with a bevel 18 on an inclined shaft
19; and the latter also carries a. bevel gear
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20 meshing with a bevel 21 fast on the said - '

shaft 2. By this means the stub shaft 11 is
constantly rotated from the shaft 2, and the
cluteh member 10 will have continuous rota-
tion in its endwise positions, and turns
freely on the clutch shaft 9.

An oil pump P carried by the pan N of a
base is driven through a chain 22 and
sprocket 62 actuated by a sprocket 23 fast
on the stub shaft 11;by which means the oil
pump will be continuously driven and not
affected by any of the differential speed
mechanism or the controlling devices for
throwing certain parts into and out of op-
eration, as further described herein.

A clutch member 24 is keyed on the shaft
9and engaged by the double clutch 10 when
shifted in that direction, whereby rotation is
imparted to this shaft. A pinion 25 is
keyed on the outer end of this shaft 9 and
meshes with a gear 26 on a short shaft 27,

- which latter carries a pinion 28 pinned to

gear 26 meshing with a” gear 29 mounted
loose on the shaft 9; by which means the

latter gear is rotated by the shaft 9 at a re-.

duced speed from that of the shaft. A

sprocket 30 is secured to a clutch member 31-
loose on the shaft 9, which clutch member.

will be engaged by the double clutch member:
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10 when shifted in that direction. This
sprocket member. 30 is thereby driven direct
by the double clutch member through the said

actuating means, to drive a chain 32 engag-

5 ing a sprocket 33 fast on a worm shaft 34;
.~ and a worm 35 on the latter engages a worm
wheel 36 fast on the second shaft 5, by which
means. the latter is driven at a considerably
reduced speed from that of the driving

10 shaft 2. A clutch member 87 located inside
of the clutch portion of the sprocket 30, is
“secured to the said gear 29, which clutch
members are shown in section in Fig.9. The
sprocket 30 has a clutch portion 40 provided

15 with inclined slots 41 each carrying a
roller 42 by which means the rotation of the
clutch member 87 from the reduction gear-
ing will cause the rollers to grip and actuate
the sprocket 30; which motion will result
20 from the driving of the shaft 9 by the double
clutch member 10 in engagement with the
cluteh member 24, as shown in Fig. 8. This
will cause the sprocket to revolve at-a speed
much less than that of the clutch shaft 9.
25 But when the double clutch member 10 is
shifted in the opposite direction as shown in
Tig. 7, the clutch shaft 9 and the reduction
gearing will not be driven thereby, but the

~ clutch member 31 will be actuated and serve
30 to directly drive the sprocket 30. In this
position of the parts the rollers will rotate
and the turning of the clutch portion 40 of

the sprocket 30 will not actuate the clutch .
- member 37, and therefore the reduction gear--

-35 ing will not be driven, but will remain sta-
tionary; or else will simply rotate slowly
from their own momentum for a short time
after the disengagement of the other clutch

‘members. This will result in a considerable

40'saving in friction and in power to drive the

machine. : ' ‘
After the tool carriage 8 has accomplished

its work it is necessary to retract it to per-

- mit the indexing of the stock head or turret,

- 45 and then advance it again to its working

position. This is accomplished at a greater
speed than that at which the tool carriage
is advanced during the working operation,
and consequently the said clutch: device is

50 automatically shifted and controlled from

this second shaft 5. Suitable means for

effecting this operation are shown as com-
prising a shaft 45 suitably supported to

swing and also to move endwise. An arm
55 46 on the shaft 45 is pivoted to a lever 47
whose other end carries a pin'48 engaging a
groove wheel 49 on the dotible clutch mem-
ber 10; whereby rocking the shaft 45 will
swing the lever and shift the clutch member.
60 Shaft 45 also carries-an arm 50 having a
pin 51 arranged to engage cams 52.and 53
fast on a disk 54 secured to the cam shaft 5.

These cams sefve to alternately swing the-
arm 50 and rock the shaft 45, whereby the

65 clutch member 10 is shifted twice for each

985,590

revolution of the shaft 5. This will shift
the clutch member to alternately engage its
codperating clutch members, and the de-
scribed mechanism will through the chain
and worm wheel serve to drive the shaft 5
ab two different speeds during a revolution.

A lever or handle 56 is pivoted to the end
of the shaft 45 and has its extremity secured

in a bearing 57, whereby the handle can both

rock the shaft 45, and also shift it endwise.
By the latter movement the arm 50 can be
shifted out of position for engagement with
the cams 52 and 53, whereby the differential
speed mechanism will not be shifted but re-
main in whatever position placed. The
swinging of the lever 45 will serve to shift
the double clutch member, whereby either
the high or the low speed can be connected,
or an intermediate position may be effected
whereby the secondary shaft will not be ac-
tuated.” And either of these controls can be
effected independent of the other. _

Having thus deseribed my invention, I
claim: : ‘

1. In a screw machine, the combination
with the frame, of a shaft, a slidable tool
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head operatively connected with the shaft, -

means for driving the shaft continuously,

a second shaft supported below said shatt;
means on the second shaft for reciprocating

the tool head, driving means between the
first shaft and the second shaft including dif-
ferential speed mechariism, controlling
means whereby the second shaft is alter-

nately driven at lower and higher speeds,

a lever connected with said differential speed
actuating means arranged to throw the same
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out of position for engagement with the -

controlling means on the second shaft.
9. In a screw machine, the combination

‘with the frame, of a shaft, means for driv-
continuously, a second .shaft

ing the shaft
supported below spid shaft. driving means
between the first shaft and the second shaft
including differential speed mechanism, con-
trolling means whereby the second shaft is
alternately driven at lower and higher
speeds, a lever connected with said differen-
tial speed actuating means arranged to
throw the same out of position for engage-
ment with the controlling means on the
second shaft, said lever being also arranged

‘to control the differential speed actuating

means at will. ‘
3. In a screw machine, the combination

‘with the frame, of a shaft, means for driv-
ing the shaft continuously, a second shaft

supported below said shaft, driving means

‘between the ‘first shaft and the second shaft
‘including differential speed mechanism, con-
‘trolling means whereby the second shaft. is

alternately driven at lower and higher
speeds, a shaft supported to rotate and also
shiftable endwise, said shaft being connected
with the differential speed actuating means
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and also connected with the control of said
speed actuatifg means from the second
shaft, whereby the rocking of the shaft will
control one of said means and the endwise
movement of the shaft will control the other
of said means, each of said operations being
independent of the controlling movement
of the other operation.

4. In a screw machine, the combination
with the frame, of a shaft, means for driv-
ing the shaft continuously, a second shaft
supported below said shaft, driving means
between the first shaft and the second shaft
including differential speed mechanism, con-
trolling means whereby the second shaft is
alternately driven at lower and higher

speeds, said differential speed control com-

prising a slidable clutch member arranged
to effect the high and low speeds respec-
tively in different endwise positions, a shaft
supported to rock and also to shift endwise,

- the shaft being connected with the said

o
(o]

30

clutch member to shift it to said positions
when rocked, said shaft being also connected
with the said second shaft controlling means
for the differential speed whereby the end-
wise shifting of the shaft will throw said
control out of operation. :

5. The combination with the frame of a
shaft rotatably supported, mearns for driving
the shaft continuously, a second shaft, means
for driving the second shaft at differential
speeds from the first shaft comprising a
clutch shaft, a sleeve loose on the clutch

* shaft, means for driving said sleeve from the
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said driving shaft, a clutch member fast on
the clutch shaft, a gear fast on the said
sleeve, a stub shaft having a gear fast
therecn meshing with the latter gear by
which the stub_shaft is continuously driven,
a second gear fast on the stub shaft, a double
cluteh member loose on the clutch shaft hav-
ing a gear meshing with the second gear on
the stub shaft whereby the clutch member
is continuously rotated, a clutch member
locked on the ‘clutch shaft and engaged by
the said double clutch member when shifted
in one direction, a driving member having op-
erative connections with the said second shaft,
a clutch member secured to said driving
member and loose on the clutch shaft but
arranged to be engaged by said shiftable
clutch member when moved away from en-
gagement with its said clutch. member, a
clutch member driven from the said clutch
shaft at a reduced speed, the latter clutch
member being connected with said driving
member causing the'Tatter to be driven at the
same speed-as the clutch member but permit-
ting the drivinig member to be driven at a
greater speed than the clutch member, where-
by in one position of the clutch member
shiftable on the clutch shaft the said driving
member will be driven at the same speed as
the clutch shaft, while in the opposite posi-

B

tioﬁ of the shiftable clutch member the said.
driving member will be driven at a reduced

gpeed. .

6. The combination with the frame of a
shaft rotatably supported, a second shaft,
means on the second shaft for shifting the
tool carrier, means for driving the second
shaft at differential speeds from the first
shaft, comprising a clutch shaft, a sleeve
loose on the clutch shaft, means for driving
said sleeve from the said driving shaft, a
clutch member fast on the clutch shaft, a
gear Tast on the said sleeve; a stub shaft hav-
ing a gear fast thereon meshing with
the latter gear by which the stub shaft
is continuously driven, a second gear
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fast on the stub shaft, a double clutch

member loose on the clutch shaft having
a gear meshing with the second gear on the
stub shaft whereby the clutch member is con-
tinuously rotated, a clutch member located
on the clutch shaft engaged by the said
clutch member when shifted in-one direction,
a driving member having operative connec-
tions with the said second shaft, a clutch
member secured to said driving member and
loose on the clutch shaft but arranged to be
engaged by said shiftable clutch member
when moved away from engagement with
its said clutch member, a clutch member
driven from the said clutech shafl at a re-
duced speed, the latter clutch member be-
ing connected with said driving member
causing the latter to be driven at the same
speed as the clutch member but permitting
the driving member to be driven at a greater
speed than the clutch member, whereby in
one position of the clutch member shiftable
on the clutch shaft the said driving member
will be driven.at the same speed as the clutch
shaft, while in the opposite position of the
shiftable clutch member the said driving
member will be driven at a reduced speed,

and means controlled by the second shaft

for antomatically shifting the said movable
clutch member on the clutch shaft.

7. The combination with the frame of a
shaft rotatably supported,-a second shaft,
means on the second shaft for shifting the
tool carrier, means for driving the second
shaft at differential speeds from the first
shaft, comprising a clutch shaft, a sleeve
loose on the clutch shaft, means for driving
said sleeve from the said driving shaft, a
clutch member fast on the clutch shaft, a
gear fast on the said sleeve, a stub shaft hav-
ing a gear fast thereon meshing with the

85

90

95

100

108

110

115

120

Iatter gear by which the stub shaft is con- -

tinuously driven, a second gear fast on the
stab shaft, a double clutch member loose on
the clutch shaft having a gear meshing with

125

the second gear on the.stub shaft whereby -

the clutch member is continuously rotated. a
clutch member located on' the .clutch shaft
engaged by the said clutch member when

130
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shifted in one direction, a driving member

having operative connections with the said

10

second shaft, a clutch member secured to
said driving member and loose on the clutch

shaft but arranged to be engaged by said

shiftable clutch member when moved away
from engagement with its said clutch mem-
ber, a clutch member driven from the said
clatch shaft at a reduced speed; the latter
clutch member being connected with said

‘driving member causing the latter to be

~ driven at the same speed as the clutch mem-

ber but permitting the driving member to be

- driven at a greater speed than the clutch

15

member, whereby in one position of the

- ¢lutch member shiftable on the clutch shaft
- the said driving member will be driven at
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‘means.

the same speed as the clutch shaft, while in

the opposite position of the shiftable clutch
member the said driving member will be
driven at a reduced speed, means controlled
by the second shaft for automatically shift-
ing the said movable clutch memberon the
cliutch shaft, means for shifting said clutch
member independently of said controlling

8. The combination with the frame of a
shaft rotatably supported, a second shaft,
means on the second shaft for shifting the
tool carrier, means for driving the second
shaft at differential speeds from the first
shaft, comprising a clutch shaft, a_sleeve

loose on the clutch shaft, means for driving

said sleeve from the said driving shaft, a
clutch member fast on the clutch shaft, a
gear fast on the said sleeve, a stub ‘shaft
having a gear fast thereon meshing with
the lafter gear by which the stub shaft is

continuously driven, a second gear fast on

the stub shaft, a double clutch member loose
on the clutch shaft having a gear meshing
with the second gear on the stub shaft where-
by the clutch member is continuously rotated,
a clutch member located on the clutch shaft
engaged by the said clutch member when
shifted in one direction, a driving member

“having operative connections with the said

50
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second shaft, a clutch member secured to
said driving member and loose on the clutch
shaft but arranged to be engaged by said
shiftable clutch member when moved away
from engagement with its said clutch mem-
ber, a clutch member driven from the said
clutch shaft at a reduced speed, the latter
clutch member being connected with said
driving member causing the latter to be
driven at the same speed as the clutch mem-
ber but permitting the driving member to
be driven at a greater speed than the clutch
member, whereby in one position of the
clutch member shiftable on the clutch shaft
the said driving member will be driven at
the same speed as the clutch shaft, while in
the opposite position of the shiftable clutch
member the said driving member will be

985,590

driven at a reduced speed, means controlled

by the said shaft for automatically shifting
the said movable clutch member on the
clutch shaft, means for throwing said con-
trolling means in and out of action.

9. The combination with the frame of a
shaft rotatably supported, a second shaft,
means on the second shaft for shifting the
tool carrier, means for driving the second
shaft at differential speeds from the first
shaft, comprising a clutch shaft, a_sleeve
loose on the clutch shaft, means for driving
said sleeve from the sald driving shaft, a
clutch member fast on the clutch shaft, a
gear fast on the said sleeve, a stub shaft
having a gear fast thereon meshing with
the latter gear by which the stub shaft is
continuously driven, a second gear fast on
the stub shaft, a double clutch member loose
on the clutch shaft having a gear meshing
with the second gear on the stub shaft
whereby the clutch member is continuously
rotated, a clutch member located on the
clutch shaft engaged by the said clutch
member when shifted in one direction, a
driving member having operative connec-
tions with the said second shaft, a clutch
member secured to said driving member and
Toose on the clutch shaft but arranged to be
engaged by said shiftable clutch member
when moved away from engagement, with
its said clutch member, a clutch member

driven from the said clutch shaft at a re-

duced speed, the latter clutch member being
connected with said driving member caus-
ing the latter to be driven at the same speed
as the clutch member but permitting the
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driving ‘member to be driven at a greater

‘speed than the clutch member, whereby in

one position of the clutch member shiftable
on the clutch shaft the said driving member

105

will be driven at the same speed as the

clutch shaft, while in the opposite position
of theshiftable clutch member the said mem-
ber will be driven at-a reduced speed, a
shaft arranged to rock and also to shift
endwise, the shaft being connected between
said second shaft and the said shiftable
clutch member whereby through the opera-
tion of the second shaft the clutch member
will be reciprocated by the rocking of the

shaft, said connection between said second

shaft and the said rocking shaft being ar-
ranged to be thrown out of action by the
endwise movement of the shaft.

10. In a-screw machine, the combination
with the frame, of a shaft, means for driv-
ing the shaft continuously, a second shaft
supported below said shaft, driving means
between the first shaft and the second shaft
including differential speed actuating means
controlled by the second shaft whereby the
second shaft is alternately:driven at lower
and higher speeds, said differential speed
control comprising a slidable clutch member
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arranged to effect the high and low speeds | control out of operation, the differential 10
respectively in different endwise positions, | speed device including a reduction gearing,.

a shaft supported to rock and also to shift | and a roller clutch arranged to disconnect
endwise, the shaft being connected with the | the reduction gearing at the high speed
said clutch member to shift it to said posi- | operation.

tions when rocked, said shaft being also con- : EDWIN C. HENN. [r.s.]
nected with the said second shaft controlling | Witnesses: .
means for the differential speed whereby the A. W. Hexn,

endwise shifting of the shaft will throw said E. J. Masterson.




