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- UNITED STATES PATENT OFFICE.:

ERNEST BURCHARD SELLEW, OF PAWTUCKET, RHODE ISLAND.

BORING, TURNING, AND FACING MACHINE.

No. 913,312.

Specification of Letters Patent.

Patented ¥eb. 23, 18090.

Application filed July 30, 1806. Serial No. 328,423.

To all whom 1t may concern:

Be it known that I, ERNEsT B. SELLEW, 3
citizen of the United States, residing at Paw-
tucket, in tiie eounty of Providence and State
of Rhode Island, liave invented certain new
and useful Improvements in Boring, Turning,
and Facing Nﬁxc'iliness; and I do declare the
following to be a full, clear, and exact de-
ccription of the invention, such as will enable
others skilled in the art to which 1t apper-
tains to make and use the same. |

My invention relates to improvements in
metal working machines, and more particu-
larly to "one for automatically dressing or
finishing metal work-blanks.

One object of the invention is to provide a
machine for automatically and continuously
turning, boring and facing, grooving, cutting
off or otherwise acting upon a piece of metal
to produce a finished article or articles from a
rougt: blank, tice present embodiment of tl:e
invention being adapted for automatically
making eccentrically-bored piston rings.

Anotrer object of the invention 1s to pro-
vide a machine of tnis character with an in-
ternal eccentric differential gearfeed mechan-
1sm for reducing ti:e speed between tiue driv-

“ing and driven parts of the machine.

“A further object of the mvention 1s to 1im-
prove and simplify the construction of ma-
ciines of this character and thereby render
the same more efficient.

With the above and other objects in view,
the invention consists of certain novel fea-
tures of construction, combination and ar-
rangement of parts hereinafter described and
claimed. .

In the acecompanying drawings,—Figure 1
is a top plan view of the improved machine;

Fig. 2 18 a side elevation of the same; Figs. 3

- and 4 are detail end elevations; Fig. 5 13 a

49

510

vertical longitudinal section through the up-
per portion of the mackine, and Fig. 6 1s a de-
tail vertical transverse section taken on the
plane indicated by the line 6—6 in Fig..5.

" The present embodiment of the invention

comprises a supporting frame 1 preferably in

the form of a hollow rectangular cast m_etal |
stand having at the ends of its top, upright
portions in which are mounted suitable bear- |

mgs 2 for a work-rotating tubular spindle or
shaft' 3.. As shown, each of the bearings 2
consists of a split, tapered bushing-sleeve 2%
retained in bearing blocks by nuts 2° upon its

55 threaded ends. The end thrust of the spin- h is | |
~ dle 3 is preveated by an annular shoulder | longltud1nally slidable bar 16, which lattér

1 formed upon tite forward end of the saine and

a stop col}f&r or nut screwed upon said spindle
and locked thercon by a set screw, said annu-
lar shioulder and stop collar or nut engaging
e opposite ends of the bushing of tue bear-
ing 2 at the front end of the machime. Any
suitable means may be provided upon the
forward end of tie spindle 3 for su]l)\porting
or holding a piece of work or a work-blank,
but, asshown in the drawings, a face plate 4
is screwed thereon and has connected fo 1t by
bolts, a cylindrical work-blank B, tiie said
bolts passing through apertures in a flange on
one end of the blank. Instead of the face
plate 4, I may substitute therefor a chuck or
the like of any suitable construction for hold-
ing a piece of work of any description.
The machine shown in the drawings is
adapted to automatically form from tne

blank B, a plurality ,of eccentrically bored

- piston rings, and this 1s accomplisied by the

simultaneous operation upon tne blank of a
longitudinally movable exterior cutting or
turning tool 5 and a longitudinally movable
internal cutting or boring tool 6, and also by
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the subsequent operation upon tiie blank of

a transversely movable multiple cutting oft
or facing tool 7.

The boring tool or cutter 6 is adjustably
secured by means of set screws in a trans-
verse opening or recess adjacent to the for-
ward end of a boring rod 8, which projects

through the tubular or hollow spindle 3 and

is mounted to slide in bearing sleeves 9 pro-
vided adjacent to the ends of said spindle,
said bearing sleeves in the present embodi-
ment of the invention belng eccentrically
bored so that the sliding bar 8 is held slightly
eccentric with respect to the spindle, and the
tool or cutter 6 will bore the cylindrical

blank B eccentrically. The boring rod 8 1s

moved forwardly by the descent of a weight
10 hung within the frame 1 by a cable 11
which is passed over a grooved guide pulley
12 in a slot in the rear end of the frame 1, and

is connected to an arm 13 secured upon the

projecting rear end of the rod 8 The latter
1s prevented from rotating with the spindle 3
and is’ moved inwardly or rearwardly b

means of a transverse horizontal arm or lin

14, which has one of its ends clamped to the
rod 8 and formed with the depending arm 13.
The opposite end of the arm or link 14 has a
loose engagementi with a bearing block 15,
which 1s clamped upon the rear end of a
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carries at its front end a clamp or chuck 17 for |

.~ the turning tool 5. This slidable turning bar
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" ters having their points In
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‘o key 19 and it 1s

16 is mounted in suitable bearings m arms
18 projecting from the frame 1. The bar 16
' brevented from rotating in its bearings by
moved outwardly by the

boring bar 8 owing to 1ts connection there-

‘with through the arm or link 14. Both of the

bars 8 and 16 are moved inwardly to cause
their cutters to simultaneously operate upon
the work blank B, by the engagement of a

mlfer, 20 mounted upon the bar 16 and coact-,
ing with a camrib 21 formed upon 2 drum 22

which is rotated as hereinafter described.
The transversely movable cutting tool 7
may be either of the single or multiple type,
for facing, grooving, cutting off or otherwise
acting upon the blank B or any other piece

of work rotated by the spindle 3. As shown,

this cutting tool 7 comprises a lurality of.

cutter blades adjustably clamped by means
of set screws 1n &
transversely disposed rocking arm 24. These
cutter blades are so arranged as to succes-
sively operate upon the blank B, the outer-
most one having its cutting point nearest to
the work and the innermost one farthest from
the work, the remaining or intermediate cut-

in the plane of a line

connecting the points of the two end

~ has been turned concentric with the spindle

3 by the cutter 5 and bored eccentric with
said spindle by the cutter 6. The trans-
versely swinging arm 24 is clamped upon the

- forward end of a rock shaft or bar 95 mounted

40

in bearings provided in arms 26 projecting
from the main frame 1. The rock shaft 25 1s
actuated by a transverse lever 27, which has

one of its ends clamped thereon and its other

end formed with a hsandle, said leyer being
actuated by the engagement of a roller 28
which it carries with a cam rib 29 formed

‘upon the end or head 30 of the drum 22.

The free end of the lever 27 is connected
l:g a cable 31 to a spring-actuated shipper

in hangers, in which is also mounted a

~ counter-shaft 53. The latter carries a loose

EG

&5

Eulley.Sl and a tight d‘pulleayr 52 for a driving
elt 33, which extends over a pulley upon
the main drive shaft (not shown). The
belt 33 is'shifted by the shipper 32, the latter

being actuated by a spring upon a rod 50 to

hold the belt 33 normally upon the loose !
ulley 51. On the counter-shaft 53 are also

ed pulleys 34, one of which is connected

- by a belt 35 to one of two pulleys or wheels

00
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36, connected together, and mounted to
rotate upon the rock-shaft 25. Formed |
“upon or connected to the hub of this double |

pulley 36 is a toothed pinion 37 meshing with
a toothed gear 38 keyed upon the work rotat-
ing spindle 3, the latter being thus driven.
Between this main

head 23 formed upon a-

blades,
" to successively act upon the blank B after 1t

‘Ting 42

. work revolving s

secured upon 2 rod 50, mounted to shde-

‘rotate together.

-numbers
‘the stationary

driving gear 38 and the |

918,312

driven cam drum 22, I provide an internal
eocentric diferential drive gearing for re-
ducing the speed between said parts,
the drum 22 will rotate but once In about
six hundred revolutions of the gear 38, and

hence of the work-rotating spindle 3. This

gearing comprises an eccentric hub 39 formed
upon the gear 38 and adapted to serve as a
journal bearing for two double ring gears 40,
41, the latter having their outer surfaces or

peripheries formed with teeth, as clearly

shown in Fig. 6 of the drawings.. By mount-
inﬁlthese gear rings 40, 41, in thismanner, 1t
w11 be seen that they may rotate upon the

AN

eccentric bearing:39 and at the same time |
will be revolved in an orbital path,

owing to
the eccentricity of said bearing 39 and its
rotation with the gear 38. ‘The teeth on one-
half or side of the gear-ring 40 mesh with the
teeth of a normally stationary gear ring 42,
which is mounted in a stationary casmg 43
supEorted from the two bars or shafts 16, 26
as shown or in any other suitable manner and
serving as a covering

37, 38.  As shown, the internal gear ring 42

so that

70
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and guard for the gears

90

is detachably locked or secured to and In the

stationary casing 43, by a key or plug 44,

which has its reduced inner end 45 projecting .

into one of a series of notches or recesses 46
formed in said ring 42, as clearly shown m
Fig. 6. This key 44 slides in a tubular boss
upon the casing 43 and may be supported,

95

by means of a pin and slot connection 47, m

an elevated position, so that its end or pro-
jection.
46. A
permits said key to be readily
raised or lowered. It is normally in 1ts

knob upon its projecting upper end

45 will not engage one of the recesses

100

Furned and

lowered or locked position to hold the gear

stationary and is disengaged from
when it is desired to drive the
pindle 3 without imparting
motion to the cutting tools. The engage-
ment of the teeth of the gear ring 42 with the
teeth of the ring 40, as the gear 38 revolves,

the same only

110

will cause said ring 40 to rotate upon its axisS
or drum 39. The rotation of the gear 40 1s

gear ring 41 by a double

imparted to the
48, which rotates partly m

internal gear ring

the rear end of the casing 43 and partly m

the front end of the drum 22. It will be seen

115

that the two sections of internal gear teeth -

formed in the ring 48 mesh with the teeth
ﬁon the adjacent halves of the rings 40, 4]1.

e rotation of the ring 41 is imparted to an
internal gear ring 49 which is fixed m the
drum 22, as shown at 50, so that the two
The reduction in speed
from six hundred

or element 22 is eTected by forming the gear
rings 42, 40, 48, 41 and 49 with varying
of teeth; for instance, I may form
gear 42 with seventy-three

teeth, the gear 40 with fifty-eight teeth, the

_ revolutions of the driving
gear or element 38 to one of the driven drum.

120

134



10

- 15

13,312

front half section of the gear 48 with seventy- | also be understood that various
osite half section of said

two teeth, the opp
gear 48 with sixty-three teeth, the gear 41
with fifty-one teeth and the gear 49 with
sixty-four teeth. WYWhen the gears are so
constructed, the desired reduction in speed

will be effected, but it will be understood ;

that the number of the teeth and the number

as desired. _ |
- The operation of the invention is as fol-

lows:—Assuming the parts to be in their nor-

mal positions shown in the drawings and the
work blank B secured to the rotating spindle
3, the hand lever 27 is depressed and its roller

- 28 engaged with the cam 29. The down-

20

ward movement of the lever 28 draws upon
the cord or cable 31, which latter shifts the
b:lt shipper 32 against the tension of its sc-

tuating spring and thereby throws the belt 35

from. the loose to the tight pulley upon the
shaft 33. The rotation of the countershaft

-~ will be imparted by the belt to one of the pul-

25

30

leys 36,and the motion of the latter will be

imparted to the main gear 38. This gear ro-

tates the work revolving spindle and the in-
ternal eccentric diferential reducing drive
gearing above described. Asthe drum 22 is
slowly rotated, its cams 21 and 29 will actu-
ate the rollers 20 and 28, so that the turning
bar 16, and hence the boring bar 8, will be
moved slowly inwardly to cause the cutters
9, 6 to act upon the exterior and interior

- faces of the blank B, and the lever 27 will

39

40

slowly rock.the shaft 26 t6 move the multiple
cutter tool 7 transversely against the blank

B, the cams 21, 29 being so shaped as to time

the parts to cause the cutter tool 7 to operate
upon the blank after the tools 5, 6 have acted
thereon. It will thus be seen that the blank
B will be simultanéously turned-concentric
with the spindle 3 and bored eccentric with

the same, and then cut into finished rings

50

1352
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" of a machine or automatically making eccen-

65

‘rious other articles,

~ which drop into a suitable wire basket Pro-
45

vided in a receptacle at the front end of the
frame 1. 'When the cam drum 22 completes
one revolution, the roller 28 of the lever 27
passes through the slot or opening between
the ends of the cam 29 and is elevated by the
action of the spring of the shipper 82, which
latter will then shift the belt from the tight
to the loose pulley to stop the operation of
the machine. The upward movement of the
lever 27 causes the cutter 7 to be elevated,

and the descent of the weicht 10 will move
the bars 8,16 outwardly to ti

“t1on, so that the operator may remove the re-

elr normal posi-

maining portion of the blank B and replace
it by a new one.

Vhile the present invention is in the form

trically bored piston rings, it will be under-
stood that it may be adapted for making va-
r'10 _ and for dressing or finish-
mg metal blanks of various

and arrangement of the gears may be varied |

!

8

changes in
the form, proportion and the minor details of
construction may be resorted to without de-
parting from the principle or sacrificing any
of the advantages of the invention, as de-

 fined by the appended claims.
Having thus described my invention, what

I claim as new and desire to secure by Let-
ters-Patent 1s:—

1. In a machine of the class described, the
combimation of a tubular work-revolving
spindle, a longitudinally movable interior
tool-carrying rod in said tubular spindle, a
longitudinally movable exterior tool-carry-
ing rod, connected to and movable with the
interior tool-carrying rod, means to move
sald rods to retracted position, a rock shaft
having a rocking element and a transversely
movable work-cutting tool holder, a drum
revoluble on the tubular spindle and having
a cam to operate the sai(]{a rocking element
and a cam to operate said tool-carrying rod,
and means to rotate the said drum-and the
said tubular spindle.

2. In a m&cﬁine of the class described, the
combination with a work-revolving element,
of a rock shaft having a rocking element and
a transversely movable work-cutting tool
holder, a drum revoluble on the work-revolv-
ing element and having a cam to move the

70

70

80

85

90

95

rocking element inwardly and yieldable

means tending to hold the rocking element

in raised position and in disengaged relation
with the cam of said drum.

3. In a machine of the class described, the
combination with & work-revolving element,
of a rock shaft having a rocking element and

100

a transversely movable - work-cutting tool

holder, a drum revoluble on the work-revolv-
ing element and having a cam to move the
rocking element inwardl%r, a driving mech-
anism Including & belt for said drum and
work-revolving element and yieldable means
tending to hold said belt in inoperative posi-
tion and the rocking element in raised
position and in disengaged relation with the

cam of said drum.
4. In a machine of the class described, the

105

110

combination with & work-revolving element,

of a rock shaft having a rocking element and
a transversely movable work-cutting tool
holder, a drum revoluble on the work-revolv-
ing element, said drum having a cam to

operate said rocking element, gears on the

rock shaft and work-revolving element to
rotate the latter, a countershaft, connections
between the countershaft and said gear on
the rock shaft to drive said gear, fast and

loose pulleys on the countershaft, a driving

belt for said pulleys, a shifting element on
said belt, & connection between the shifting
element and the rocking element of the rock
shaft, and yieldable means to normally hold
sald shifting element in throw-off position,

kinds. It will | and to cause the same to disengage the

115
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95 means to rotate the spindle and the drum.
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rocking element of the rock shaft from the |
cam of said drum. '
5. In a machine of the class described, & |

work rotating means, & longitudinally mov-
5 able exterior cutter for turning the work on

said work rotating means, & ol itudinally
movable eccentrically mounte interior
" eutter for boring said work, means to pre-
vent rotation of said cutter either on 1ts
10 OWnL &XIs Or eccentrically about the axis of
said work rotating means, & transversely |
movable cutter for cutting the work trans-
versely, and means for automatically oper-
ating said cutters and said work rotating
15 Imeans. - ] | |
" 6. In a machine of the character described,
the combination of a work rotating spindle,
g drum revoluble thereon, a bar, operated by
 gaid drum, slidable in said spindle and carry-
20 ing an internal cutter, a s iding bar carrying
an external cutter and connected to the
first-mentioned bar, a transversely-movable
cutter, means actuated by the drum fto
operate the “last-mentioned cutter, and

7. In a machine of the character de-
scribed, a hollow work rotating spindle, a bar
JLidable in said spindle and carrying an in-
ternal cutter, a sliding bar carrying an ex-

30 ternal cutter and connected to the first-
mentioned bar, a transversely swinging cut-
ter,- a driving element for rotating sald
‘spindle, a driven element, a cam upoil said

viven element for moving said bars longi-

35 tudinally in one direction, a lever for oper-
ating said transversely swinging cutter, and
o second cam upon said driven element for
actuating said lever. : -

- 2 In a machine of the character de-

40 scribed, a work rotating -spindle, & trans-
versely swinging cutter, 2 driving element.
for rotating said spindle, a driven element, & !
lever for actuating said trangversely swing- |

ing cutter, a cam upon said driven element

45 for actuating said lever and means cOD- | |

-

trolled by said lever for controlling said
driving element. " R

‘9. In & machine of the class 'de_sbribed,-a;
hollow work rotating slpindle, eccentric bear-
‘ings in said spindle, 2

: : ] ongitudinally slidable
bar in said spindle and carrying an internal

00

cutter, & drum having means to operate said |

bar, means to rotate said spindle and said.
drum, and means to prevent rotation of said

bar either on its own axis or eccentrically

95

sbout the axis of said work rotatin spindle.

10. In 8 machine of the class escribed,

‘the combination of a tubular work-rotating

spindle, & longitudinally-movable tool car-
rier therein, a drum revoluble on said spiudle
and having cams, an external longitudinally-
movable tool carrier connected to the first-

60

mentioned tool carrier and having an actu-

ating device coacting with one of the drum
cams, & rock-shaft having a rock arm actu-
ated by the other drum cam and further

69

provided with a transversely-movable cut-

ting-off cutter, & driving pulley mounted on
the said rock-shaft, and gears operated by

| said pulley to rotate said spindle and said

drum. | |
11. The combination with a rotatable

work support, of a tool sup ort movable
relatively to the work quport ongitudinally

of the axis thereof, a tool carried by the tool

70

75

support for operating ugon the work, a

second.tool support movable transversely of

the axis of the work support, and a plurality

»

of cutting-off tools carried by said second
support and having their cutting edges
arranged in a line inclined to the axis of the
work support. '

80

In testimony 'whereoff I have hereunto

set my hand In presence of two subscribing
witnesses. | T

ERNEST BURCHARD SELLEW.

Witnesses: - -
- Frep NEWELL ROBERTS,
- Woiam M. GILKER.
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