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To all whom it may CONCerv:

Be it known that I, Joaux RIppELL, a citi-
zen of the United States, residing at Schenec-
tady, in the county of Schenectady, State of

¢« New York, have immvented certain new and
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useful Improvements in Boring-Bars, of
which the following is a specification.

This invention relates to metal-working
machines; and its object is to provide an im-
proved device for boring out and facing up
work having a cylindrical interior-—such, for
instance, as the field-frame of a dynamo-elec-
tric. machine. |

This invention consists in certain construce-
tions and arrangements of parts relating to
the support and feed of the tools and tool-
carriages, as hereinafter set forth, and par-
ticularly pointed out in the claims.

In the accompanying drawings, Figure 1

is an end elevation of my improved boring-

bar, partly broken away. Tig. 2is aside ele-
vation partly in section and partly broken
away. Fig.3is a top plan view of one of the
tool-carriages partly broken away. Iig. 4
shows the reversing -gearing for one of the
feed-shafts. Fig. 5 is a cross-section of a
feed-shaft and worm, and Fig. 6 is a modifi-
cation.

The bar has a body 1, preferably cylindrical
and having at one end a head 2, which can be
bolted to any suitable rotating gear or face-
plate. The other end of the bar has an axial
socket 3 to receive a suitable center in a tail-
stock or other support. Running length-
wise of the body are one or more ribs or ¥'s 4,
having flat tangential outer faces and under-
cut edges, so as to serve as ways for the tool-
carriages. ach V has a longitudinal rack 5,

‘parallel with which is a groove in which 1s re-

ceived a feed-shaft 6, suitably journaled at

its outer end in a removable yoke 7, secured

to the end of the body 1.° Each shaft ex-
tends at its other end into a recess 2* in the
head 2, where it carries a gear-wheel 8, which
can be coupled with a central driving-gear 9,
housed in the recess in the head 2 and inte-
oral with a clutch member 10, which 1s suit-
ably driven. The two gears 8 and 9 can be
coupled either by an idle gear 11 or by the
idle and intermediate gears 12 13, all carried
on a frame 14, capable of oscillation on the
shaft 6 by means of a suitable lever 15. The

| and by rocking the frame one way or theother

either one of said idlers can be engaged at
will with the gear 9 in order to drive the

55

<haft 6 in one direction or the other, as de- -

sired. Theshaftsmayhave extended squared
ends for receiving a wrench to operate them
quickly by hand, both idlers in that event be-
ing disengaged from the gear 9. S
Mounted on the ways 4 are the carriages 16
17, the former. carrying-facing tools 18 and
the latter carrying boring-tools 19. In each
carriage is rotatably mounted a worm 20,
splined on the shaft 6 and meshing with a
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worm-gear 21, loosely mounted on a trans- .

verse shaft 22, journaled in the carriage.
Splined in said gear is one half of a clutch 23,
the other half being carried by a pinion 24,
fixed on the shaft and meshing with the rack
5. A lever 25 operates said clutch, which
when closed causes the constantly-rotating
shaft 6 to actuate the pinion 24 and traverse
the carriage along the ¥’s.  When the clutch

placed on the projecting squared end of the
shaft 22 in order to quickly traverse the car-
riage along the V’s.  The tools are mounted
in slides 26 on the carriages, each slide having
a nut 27, engaging with a feed-screw 28. The
facing-tool feed-screws are operated as fol-
lows: A bevel-pinion 29 on the screw meshes
with a bevel-gear 30 on a short shaft 31 in the
carriage. The worm 20 is formed on a sleeve
32, which carries a gear 33, which can be con-
nected at will with a gear 34 on the shaft 31
by an intermediate gear 35, carried on a lever
36. When thus connected, the rotation of
the shaft 6 effects a rotation of the feed-

screw. By opening the clutch 23 this feed-

ing can be done without moving the carriage.
The feed for the boring-tool is quite similar,
being effected byja spiral gear 37 on the sleeve

of the worm 20, an intermeshing spiral gear

38, sleeved on a shaft 39, a clutch 40, splined
on said shaft, a spiral gear 41 on said shaft,
and an intermeshing spiral gear 42 on the
feed-screw. Alever43 controlstheclutch40.
 The operation of my invention is like that
of any other boring-bar. By means of the
clutches the tools can be fed along the bar or
radially thereto, as desired. It will be no-
ticed that the carriages are angularly dis-
posed and can pass each other without mter-

idle gears are always in mesh with the gear 8, | ference, so that each carriage can operate at
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is open, the pinion can berotated by a handle -
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any point along the entire length of the bar
and for any distance lengthwise of the same.
The operations of facing and boring can be

carried on simultaneously, Fig. 1 showing

two facing tools and one boring - tool and

~ Iig. 6 showing provision for two of each
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kind. By using worms of reverse pitch two

~carriages can be fed by one shaft toward op-

posite sides of the work.

The invention has been especially designed
for facing up the two ends and boring out the
interior of the frames of induction - motors
where extreme accuracy is required in order
to enable the maintenance of a minimum air-
gap between the stator and rotor; but the bar
18 adapted for many other kinds of work, as
will be readily understood.

In accordance with the patent statutes I
have described the principle of operation of
my invention, together with the apparatus
which I now consider to represent the best
embodiment thereof; but I desire to have it
understood that the apparatus shown is only
illustrative and that the invention can be
carried out by other means.

What I claim as new, and desire to secure
by Letters Patent of the United States, is—

1. A boring-bar provided with a plurality
of separate independently-movable tool-car-
riages which are angularly disposed about
the axis of said bar.

2. A boring-bar provided with a plurality
of independently - movable carriages, each
having means for causing it to traverse the
entire length of the bar in a path independ-
ent of that of the other carriages and without
interfering with the others.

3. A boring-bar provided with a plurality
of independently-movable tool-carriages an-
gularly disposed and capable of passing one
another, and means for operating each car-
riage independently.

4. A boring - bar comprising a rotatable

body provided with longitudinal V’s for sup-

porting and retaining the carriages, and an
independent tool-carriage on each V, the car-
riages being arranged to traverse the entire
length of the bar without interfering with
each other.

5. A boring - bar comprising a rotatable
body provided with longitudinal V’s for sup-
porting and retaining the carriages, an inde-
pendent tool-carriage angularly disposed on
each V, and means for moving each carriage
independently.

6. A boring-bar comprising a rotatable
body provided with longitudinal V’s for sup-
porting and retaining the carriages, an inde-
pendent tool-carriage on each V, a rotatable
shatt adjacent to each V, and operating con-
nections between each shaft and the corre-
sponding tool-carriage.

7. A boring-bar comprising a rotatable
body provided with longitudinal V’s for sup-
porting and retaining the carriages, an inde-

.
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pendent tool-carriage on each V, 4 rotatable
shaft adjacent to each V, means for Impart-
ing movement from said shaft to said car-
riage, and means for rotating the shaft in

either direction.

8. The combination with a rotatable bor-
img-bar, of a tool-carriage movable longitu-
dinally thereof, a shaft for moving said car-
riage, & gear on said shaft, a rocking frame
carrymg idle gears meshing with said gear,
and a driving-gear with which said idle gears
can be engaged. |

9. The combination with a boring-bar hav-
ing a head at one end, of a plurality of tool-
carriages movable on said bar, a plurality of

shatts for operating said carriages, a central

driving-gear in said head, and a separate re-
versing-gearing for connecting said gear with
each shaft.

10. A boring-bar provided with a plurality
of separate independently-movable tool-car-
riages which are angularly disposed about the
axis of the bar and are mounted to move past
each other, a longitudinally-extending V for
each carriage, shafts running parallel with
the V’s, and supports for the shafts. |

11. A boring-bar body having a plurality
of undercut ribs having tangential faces, car-
riages mounted on the ribs and arranged to
move past each other when in operation, and
tool-holders mounted on the carriages.

12. A boring-bar body having a plurality
of longitudinal undercut ribs having tan-
gential faces each containing a longitudinal
groove, tool-carriages mounted on the ribs,
shafts mounted in the grooves for moving the
carriages past each other, and tool-holders
mounted on the carriages. |

13. A boring-bar body having a plurality
ot longitudinal undercut ribs radially dis-
posed and having tangential faces, each con-
taining a longitudinal groove, carriages
mounted on the ribs to move past eachother,
teed-screws located in the grooves, racks ad-
jacent to the feed-screws, and gears meshing
with the racks for moving the carriages past
each other.

14, A rotatable boring-bar having longi-
tudinally-movable tool-carriages mounted to
move past each other, a means for rotating
the bar, longitudinal shafts for moving the
carriages past each other, racks adjacent to
the shafts and movable with the bar, pinions
mounted on the carriages and meshing with
the racks for quickly moving the carriages,
and means for connecting the pinions with
the shafts. h

15. A rotatable boring-bar carrying longi-
tudinally -movable tool-carriages angularly
disposed and arranged to move past each
other on their supports, a means for rotating
the bar, a longitudinal shaft, a rack adjacent
to said shatt and movable with the bar, a pin-
ion mounted on the carriage and meshing

| with said rack, a worm mounted on said car-
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riage and splined on said shaft, and a worm-
gear meshing with the worm and driving said
PINIoN.

16. A rotatable boring-bar carrying a lon-
situdinally-movable tool-carriage, automatic
means for moving the tool-carriage radially,
o means for rotating the bar, a longitudinal
shaft, a rack adjacent to said shatt, a pinion
mounted on the carriage and meshing with
said rack, a worm mounted in said carriage
and splined on said shatt, a worm-gear mesh-
ing with the worm and driving said pinion,
and a clutch for connecting and disconnect-
ing said worm-gear and pinion.

17. The combination with a rotatable bor-
ing-bar, of a plurality of longitudinally-mov-
able tool-carriages angularly disposed about
the axis of the bar and capable of moving
past each other while 1n operation, radially-
movable slides on said carriages, longitu-
dinal shafts, means for operatively connect-
ing the carriages with the shafts, and inde-
pendent means rotating with the bar for op-
eratively connecting the slides with said
shafts. ' |

18. The combination with a rotatable bor-

ing-bar, of a plurality of tool-carriages angu-

larly disposed about the axis of the bar and

capable of moving past each other while 1n op-
eration, radially-movable slides on and rotat-
ing with said carriages, screws mounted on the
carriages for moving said slides, longitudinal
shafts mounted in bearings on the rotatable

bar, sleeves mounted i the carriages and

gears on said sleeves,

splined on the shatts,
gears and

and connections between sald
said screws.

19 The combination with a rotatable
boring-bar, of a means for rotating the bar,
tool-carriages angularly disposed about the
axis of the bar and capable of moving past
each other while in operation, radially-mov-
-ble slides on said carriages, screws engaging
with said slides and provided with pinions,
longitudinal shafts, sleeves splined on said
shafts and provided with gears, intermediate
searing between sald gears and pinions, and
means rotating with the bar for connecting
and disconnecting said gearing.

In witness whereof I have hereunto set my
hand this 17th day of September, 1903.

JOHN RIDDELL.

Witnesses: |
Bensamin B, Hurr,
HeLEN ORFORD.
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