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UNITED STATES

PAaTENT OFFICE,

CHARLES LEON LIBBY, OF BRIDGEPORT, CONNECTICUT, ASSIGNOR TO
EDWARD P. BULLARD, OF SAME PLACE.

ATTACHMENT FOR BORING-MILLS.

SPECIFICATION forming part of Letters Patent No. 511,736, dated December 26, 1893,
Application filed December 5, 1892, Serial No, 454,122, (Nomodel.)

To all wlhom & may concer:

Be it known that I, CHARLES LEON LIBBY,
a citizen of the United States, residing at
Bridgeport, in the county of Fairfield and
State of Connecticut, have invented certain
newand useful Improvementsin Attachments
for Boring-Mills; and I do herebydeclare the
following to be a full, clear, and exact descrip-
tion of the invention, such as willenable oth-
ers skilled in the art to which it appertains to
make and use the same.

My invention relates to boring mills, and
resides essentiallyin a taper attachment con-
nected therewith, together with other novel
and useful improvements in the tool-feeding
mechanism, all of which improvements will
be described in the following specification,
and such characteristic features as I believe
to be new particularly pointed out in the
claims to follow. '

To enable othersskilled in the art to which
thisinvention appertains to fully understand
my sald invention, reference is had to the ac-
companying drawings and to the figures of
reference marked thereon, in which—

Figure 1, represents a front elevation of a
boring mill with a taper attachment connect-
ed therewith, and a broken section of the
down slide mounted thereon. Fig. 2,1is an
enlarged front elevation of the down slide'op-
eratively mounted upon a broken section of
the taper attachment slide. Fig. 3,1s a plan
of the upperend of the tool down-sglide shown
in Fig. 2, exposing to view the gears for op-
erating the tool-holder independent of its car-
riage. Fig. 4, is an enlarged side elevation,
looking from the right of the tool-holder, tool
down-slide and slide support, said down-glide
and support operatively mounted upon the
taperattachmentslide, and a sectional view of
the cross-rail, its slide, and taper attachment
supports mounted thereon. Fig. 5, is an en-
larged detail elevation of the feed rod foroper-
ating the tool-holder, with the gears for receiv-
ingandtransmitting motion mountedthereon,
also a section of the housing for two of said
gears. Fig. 6,1s an enlarged detail elevation
partly in section of the tool-holder, its spin-
dle, the operating gear mounted upon the
threaded end of sald spindle, and broken view
of the hounsing forsaid gear. Tig.7,isan en-

larged detail section of the mechanism for
operating the tool down-slide on the line x—x
of Fig. 2. Tig. 8, is an enlarged side eleva-
tion looking from the right,—see Fig. 2—of
the cross rail slide, tool down slide and its
support, showing the cross rail in section, also
the attachmentslide. Thetool down slidein
this figure is lowered from that shown in Fig.
3. Tig. 9,is a cross seetion on line 2—z of
Fig. 8, showing the construction of the con-
nection of the tool slide with the taper at-
tachment slide. Fig. 10, is a detached front
elevation of the cross rail slide 14.

The construction and operation of my im-
proved machine are as follows:

Referring to Fig. 1,1 represents the bed; 2a
rotatable table mounted thereon. The mech-
anism for operating said table being too well
known to require special description, it is,
therefore, omitted. 8 are uprights attached
to the bed and supporting the cross-rail 4
which is vertically adjustable thereon by the
old and well known means of the gears 5 en-
gaging vertically arranged screws (not shown)
connected to the cross-rail 4. 6, 6* are longi-
tudinally adjustable uprights mounted upon
the cross-rail. The taper attachment guide
rail 7 is pivotally supported at one end to the
bolt 8 of the upright 6, while the other end
is arranged to be secured in any position
within 'the limit of the radial slot 9 of the
support 6% by means of the serews 10.

Referring to Fig. 4, 11 is a support pivot-
ally mounted upon a forwardly projecting
stud of the sliding block 11, which block is
arranged to be operated longitudinally in slot
12 of the attachment guide rail 7. 13 is the
tool down-slide mounted in the support 11
and when required is vertically operated
therein, as well as in the cross-rail slide 14,
see I'igs. 4 and 5, which slide in turn is lon-
gitudinally movable on the crossrail 4, either
automatieally or by hand, which movement
is effected by means of the threaded shaft 15
journaled in said cross-rail and engages with
the lug 16 of the said cross-rail slide. See
Fig. 8. ,

Referring now to I'ig. 7 for a detail deserip-
tion of the mechanism for operating the tool
down-slide 13,17 isa pinion mounted upon the
bushing 18, which bushing is journaled in
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frame19andcap20. Thispinion engages with

" the rack 21 (see also Fig. 4) of said down-slide
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13, and operates thesame by hand through the

medium of the hand wheel 22 rigidly mounted .

upon the projecting end of the bushing 18.
Said slide 13 is also operated automatically
by means of the threaded shaft 23 (see also
Figs. 1 and 4) journaled in the cross-rail 4.
The worm gear 24 engaging with this shaft,
is attached to the stud 25 journaled in the
bushing 26 of the cross-railslide14. The gear

27 mounted on the opposite end of stud 25

registers with gear 28 on the spindle 29, so
that the pinion 17 is brought under the:in-
fluence of the above-mentioned feed gears by
means of the handle 30, which, when tight-
ened against the friction 31 and that in turn
against the hand wheel 22, will tighten- the
bushing 18'sufficiently to bring it under their
control.

The mechanism consisting of the necessary
gearing and other elementisof which the driv-
ing.shaft 32 (see also Fig. 1) is a part, for im-
parting motion other than by hand to the
threaded shafts 15 and 23, is not shown, and
forms no part of this invention. The tool
down-slide 13 (see Fig. 7) is maintained in
proper position upon the frame 19 by the caps
20 and 33 and the bolts 34 and 85, the heads.
of which bolts-are anchored in a circular slot

‘14* formed in thefaceof the cross-rail slide 14.

It will bé seen from the above that the cir-
cular slots will permit the setting of the frame
19 and the parts.carried thereon at any de-
sired angle to the cross rail 4, while the tool
down-slide will be free to move up or down
withinthe bearingsofsaid framel9astheslide
14 is fed across the rail 4, and will be gunided
in such movement by its connections with-
the guide rail 7.

The bore 36 receives-the shank 37 (Fig. 6)
of ‘'the tool-holder and is firmly connected
therewith by means of the clamp. screws 38
and the partly severed lower end portion of
carrier 13. The spindle 39 attached to.the
tool-holder shank 37 is threaded at its upper
end toreceive the gear 40 in the housing 41.
(See also Figs. 2°and 3.) Said gear registers
with gear 42 on the splined rod 43 whose
lower end, asseen in IMig. 5, carries the bevel
gear 44 which registers with the bevel gear 45
on'the short shaft 46 journaled in the housing
47* attached to the frame. To prevent the
turning. of spindle 89 it is also splined to-. the
hub 41 of the housing 41, as seen at Fig,6.

The outer squared end of gear shaft 46 is
adapted to receive a wrench by means of
whiech the tool-holder is given a vertical.ad-
justment independent of its carrier. Pulleys
47,43 and 49 are positioned respectively on
the frame 14 and carrier 13 to assist, in con-
nection with a cord 50 and a counterbalance
(not shown), to relieve the rack pinion of the
weight of the carrier. As this feature forms
no-part of my present invention no further
description of it need be given here,

‘When operating in straight holes or upon

parallel surfaces the guide rail 7 is arranged
parallel with the cross rail 4, and the tool op-
erated either horizontally or vertically. In
giving an angular feed or movement to the
tool the guide rail 7 is set at the proper an-
gle, which angle is obtained from the scale
shown on the support 6* seen at Fig. 4, and
the tool down-slide ‘13, by reason of its piv-
otal support on the stud of the sliding block
11* above referred to, will still retain its ver-
tical position. Therefore, when the cross-rail
slide 14 is moved along its support, the tool
down-slide 13 will be raised or lowered in
conformity with the angular position of the
taper attachment slide.

The advantage given to machines of this
class by reason of the taper attachment, and
especially where the holder or slide carrying
the toolisalways maintained in avertical posi-
tion, will perform more accurate work, espe-
cially in finishing slight angular surfaces,
than has heretofore been accomplished. In
some cases it may be desirable to finish irregu-
lar or wavy surfaces, and to do-this I'prepose
to employ a taper attachment slide, ora slide
similarly placed, whose slot or channel will be
shaped to conform. to the required surface to
befinished, and this irregular featurecould be
employed either horizontally or at an angle.

Having thus déscribed my-invention, what
I claim as new,and desire t0 secure by Letters
Patent, is— ' . ,

1. In a boringmill or machine of like char:
acter, the combination with a properly sup-
ported cross rail, of uprights arranged upon
either end, a taper attachment guide pivot-
ally supported above said.cross rail at.one
end to one of said uprights, while-the other
is made adjustable so as to be secured to the
other of said uprights in an’ angular position
with respect to the cross rail as-desired, sub-
stantially as shown.

2. The combination in a boring mill or ma-
chine of like character, a properly supported
eross rail, a cross.rail slide horizontally mov-
able- thereon, of a taper attachment guide
placed above and adjacent to'said cross rail
and arranged to be placed parallel or atan
angle therewith, a sliding block arranged: to
operate in a slot in said taper attachment
guide, and the tool carrying mechanism sup-
ported on the cross rail slide as shown and
also in said sliding block substantially as
specified.

3. In:a boring mill or machine of like char-
acter, the combination with- a’ properly. sup-
ported cross rail, and a cross rail siide opera-
tively mounted thereon, of a taper-attach-
ment guide,a support for.the same, mounted
upon. said cross rail, a sliding block in said
taper attachment guide arranged to operate

substantially as shown, a tool-down-slide; a -

tool-holder therein, a frame: adjustably. at-

tached to the cross rail slide, substantially-
as shown, said down slide supported. in said "

frame and in the support pivotally mounted
on the sliding block of the taper-attachment

70

75

8o

85

9o

95

I10C

10§

110

115

‘120

12§

139



Io

15

20

23

30

511,736

guide, and arranged to have a vertical move-
ment in one or both by means substantially
as shown.

4. In a boring mill or machine of like char-
acter, the combination with a bed, a rotatable
work-supporting table mounted thereon, and
means for operating said table, a cross-rail
carrying a slide supported on said bed, of a
properly supported taper-attachment guide
carrying a sliding block pivotally connected
with a support, the tool-holding mechanism
mounted on said sliding block and in a frame
attached to the cross rail slide and arranged
to operate in one or both as may be desired,
substantially as shown.

5. In a boring mill or machine of lilke char-
acter, the combination with a properly sup-
ported cross rail earrying a slide, a frame ad-
justably attached to said cross rail slide, a
taper attachment guide carrying a movable
block, said guide sitnated adjacent to said
cross rail, and arranged to be placed at an
angle therewith, tool-holding mechanism
mounted in the frame attached to the cross
rail slide, a support pivotally mounted on said
movable block, so that in case of an angular
feed said tool-holding mechanism is main-
tained in a vertical position and arranged to
be firmly clamped in such position, so that
by reason of the taper attachment guide and
the engagement of the tool holding mechan-
ism therewith the tool will move in an angu-
lar path under the influence of the horizontal

movement of the cross-rail slide, substan-
tially as set forth.

6. In a taper attachment for boring mills,
the combination with a cross rail carrying a
slide, and a frame 19 swiveled thereto, and
supporting the tool down-slide, of a guide
adjustably mounted upon suitable uprights
upon the cross rail, and adapted to be set at
an angle to that of the cross rail, and mech-
anism connected therewith as shown, where-
by said tool is caused to feed down as the
slide traverses the rail, substantially as shown
and described. -

7. The combination in a boring mill or ma-
chine of like character, of a tool-holder, its
down-slide, supports for the same, said slide
arranged to move therein, rotatable gears
mounted at the upper end thereof, the thread-
ed end of the tool-holder engaging with the
threaded hub of one of the sald gears, the
other operatively mounted on a rod adjacent
thereto, whereby said rod is operated, so that
by means of such mechanism the tool-holder
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is caused to move independent of its carrier, .

and means substantially as shown whereby
said holder is firmly elamped to its carrier
and operated therewith.
Intestimony whereof I affix mny signature in
presence of two witnesses.
CHARLES LEON LIBBY.
Witnesses:
M. C. HINCHCLIFFE,
A. J. TANNER.
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