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UNITED STATES

PATENT OFFICE.

JEROME WHEELOCK, OF WORCESTER, MASSACHUSETTS,

IMPROVEMENT IN BORING-MILLS.

Specification forming part of Letters Patent No. 124,647, dated March 12, 1872.

To all whom it may concern:

Be it known that I, JEROME WHEELOCK, of
the city and county of ‘Worcester, in the State
of Massachusetts, have invented certain new
and useful Improvements in Boring-Mills.

My improvements relate generally to that
portion of the mill to which the cutting-tool is
attached, and by which its feed movemehts
are effected, controlled, and adjusted for the
properperformance of the great variety of serv-
ice for which such mills are generally intend-
ed. My invention consists, first, in a novel
combination of the horizontal cross-head serew,
gearing, and slide, by which the slide, with it
swivel and tool-spindle, may be moved to and
- fro-on the cross-head without the rotation of
* thecross-head screw; secondly,in anovel meth-
od of adjusting the swivel on the slide, and
in controlling or actuating its movement, by
which the tool-spindle may be set at any de-
sired angle in a plane pardllel with the ver-
tical face of the cross-head ; thirdly, in a novel

. method of mounting the ‘“tool-boot” on the

spindle, by means of which the tool may be
set at any desired horizontal angle radiating
from the central axial line of the tool- spmdle,
fourthly, in a novel method of sustaining the
weight of the tool-spindle, by means of which
all loose longitudinal play of the spindlein its
housing is effectually prevented; and also in
certain other less important features, hereafter
more fully described; and I do hereby declare
that the following specmcatlon, taken in con-
'nection with the drawin g furnished and form-
ing a part of the same, is a clear and true de-
scription of an apparatus involving the several
and combined features of my invention.

" Two sheets of drawings are presented and
properly numbered. Figure 1, Sheet 1, repre-
sents, in perspective, the standal ds, table, and

main cross-head of a boring-mill to which my

* improvements are attached. Fig. 2 represents

the slide detached from the cross-_head in front
view. Fig. 3 represents the slide in rear view.
Fig. 4 represents a vertical section of eross-
head slide, swivel, and thumb-screw on the

hneWX Figs. 1, 2 3, b, and 6. Fig. 5, Sheet

2 1epresents the swwel detached and enlarged
1n front view. Tig. 6 'representsthe swivel in
rear view. T'ig. 7 represents a cross-vertical
sectional view of the swivel, tool-spindle, &ec.,

. on the line X Y, Figs. 1, 5,and 6. Fig.Srep-

resents the ¢ tool boot- holder” in vertical sec-
tion.

A denotes the cross-head. It extends from
standard to standard, and is fitted to vertical
slides thereon in a manner well known. B de-
notes the slide, which is fitted to move to and
fro on the cross-head. C denotes the feed-
screw, by means of which the traverse motion

.is communicated to the slide B. Asheretofore

constructed, this feed-screw has possessed but
one function, exercised in moving the slide to
and fro on the cross-head. When constructed
and applied as herein described this screw-rod

performs the double. service of actuating not
only the cross-feed on the cross-head, but the
vertical feed on the tool-spindle, and by ex-
tending the principle involved to the connec
tions joining the main vertical screws, which
control the general vertical movement of the
cross-head, the several complex feed motions
can, if desued be accomplished by the simple
rotation of the uprlvht screws. With such an
arrangement it would be possible to operate
the feed in one, all, or none of the several lines
of direction, while the vertical screws might
continue regularly in motion. These paltlcu-
lar features will hereafter be more fully de-
scribed. D denotes the swivel, which is se-

-cured to the face of the slide B m such aman-

ner that it can be semi-rotated in a vertical
plane and rigidly confined or secured in any
desired position. The attachment of the swivel
to the slide is, in this instance, accomplished
by several serew-bolts, @, which pass through
holes in the swivel and engage with nuts b,

which are fitted to an inverted T-shaped an.

nular groove, ¢, cut in the face of the slide B. °
E denotes ‘the tool-spindle or boring-bar. It
is fitted to slide longitudinally in a vertical
housing, which is attached to or forms a part
of the swivel. "One side of the spindle is pro-
vided with teeth d, after the manner of arack-
gear. Its opposite side is-provided with sim-

ilar teeth e, cut spirally, after the manner of
a segmental section of an interior screw. A
set-screw, f, passes through the housing and
engages with a smooth side of the spindle for
preventing, on certain occasions, any longi-
tudinal movement of the spindle within the

housing. The teeth d on the spindle engage . '

with a geared shaft, g, which, in turn, engages
with a gear, b, which is mounted on a stud
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projecting from the face of the tool-spindle
housing. Within the gear % is a coil-spring,
80 set with relation. to the stud and the gear
that it will resist with its spring-force the move-
ment of the gear, which would be actuated by
the downward movement of the tool-spindle;
in other words, the spring acts as a counter-
poise to the weight of the spindle, and, there-
fore, at all times holds it firmly against the
downward - bearing surfaces: of the adjacent
mechanism which actuates the movement of
the tool-spindle. = At its lower end the tool-
spindle is provided with a peripherical annu-
lar groove or channel, ¢, to which a shoe, k, is
ﬁtted 50 as to fill the groove for a por tlon of
its Iennth This shoeis cmpable of being freely
mov_ed around the spindle in the groove. I¢
- denotes a swiveled tool-boot holder. - It hasa
circular: eye, through which the lower end of
the tool-spindle projects, and it is fastened
thereto by means of set-serews I, whieh en-
gage with the shoe & in the chanuel ¢ in such
a manner that by turning the serew down hard
upon the shoe the tool-boot holder will be held
rigidly on the spindle at any angle radiating
from the axial line of the spindle. ‘When the
scerews are but lightly turned they will admit
of :a rotary movement on the spindle without
detachment therefrom.. When the screws are
entirely disengaged from the shoe % the boot-
holder can be readily detached from the spin-
dle, leaving the shoe in its groove. G denotes
the tool-boot.
by a dovetailed slide, m, and is capable of lon-
gitudinal horizontal movement on the slide,
when such is desirable, but can be sectired in
any position thereon by means of a set-screw.

Having thus designated and described these
several parts of my apparatus, the uses of
which are readily apparent, I will now proceed
to explain the mechanism by which the slide
is connected to the feed-screw C and made to
travel to and fro on the cross-head, or to re-
main stationary, when desired, even though
the serew continues to revolve. H denotes a
beveled nut-gear, which is connected to the
rear side of the slide B by means of a collar or
strap, », within the embrace of which it can
freely revolve. This nut-gearis loosely tapped
to the feed-screw C in such a manner that when
the nut-gear is free to revolve in its collar n
the screw will not move thé slide, for the ob-
vious reason that the nut-gear will revolve as
the screw turns. I denotes a horizontal shaft,
which projects outward from the face of the
slide, and is titted to revolve in bearings ex-
tending through the slide. Its inner end is
keyed to a small beveled pinion, o, which en-
gages with the beveled nut-gear H. The outer
end of the shaft I is provided with a thumb-
screw nut, p, and also with a burred sleeve,
¢, which is notched so as to engage with a
short stud which projects from the shaft, and
thereby operatively connects the sleeve and
shatt. Between the burred sleeve g and the
face of the slide, loosely mounted on the shaft
I, is a.small gear, v, which is free to turn on

It is mounted on its holder It"

the shaft, except when “compressed between
the end of the sleeve and the face of the
slide by the thumb-screw p, in which case
both the shaft and the gear must move togeth-
er or not at all. The swivel D is provided, on
one side of the spindle-housing, with a semi-
crescent shaped slot, s, cut entirely through it.
This slot has horizontal gear-teeth: cut on its
outer or concave side, makmg it, in fact, a
segmental section of an internal gear, with
which the gear # on the shaft I meshes.

The mechanism embraced betiween the nut-
gear H and. the thumb-screw p on the outer
end of shaft I is, although comparatively sim-
ple to:the eye, very complex in its combined
tunetions; but it can readily be comprehended
by closely observing the following methods of
operatlon by which certain specific and desir-
able results are obtained, viz.: TFirst, to cause
the slide to automatically traverse the Cross-
headwhilethefeed-serew Cisrevolving, tighten
the thumb-serew p, which pinchesthe gear r be-
tween the end of the sleeve ¢ and the face of
the slide. Thiswill of course preventany move-
ment of the shaft I, by reason of the contact
of the gear » with the teeth in theslot s. The
shaft 1 being stationary, it will prevent the
nut-gear H from revolving when the screw C
is turned, and therefore the slide will be moved
to and fro on the cross-head, according to the
rotary movement of theserew. Second,tocause
the slide to traverse the cross-head without
any movement of the feed -screw, turn loose
the thumb-screw p, and then revolve the shaft
I by turning the burred sleeve ¢, which will,
in turn, revolve the nut-gear H on the feed.
serew, and thus carry the slide in either direc-
tion on the cross-head, while the feed-serew is -
stationary., Third, to cause the slide to re-
main stationary While the feed-screw continues
to revolve, loosen the thumb-screw p, which
will obviously permit the shaft I to freely re-
volve with the nut-gear H, which will, in turn,
revolve with the feed-screw, and therefore re-
sult in no movement of the slide. Tourth, to
turn the swivel on its axis and change thereby
the vertical angle of the tool-bar or spindle,
loosen the screw-bolts a, tighten the thumb-
screw p, and then turn the shaft; the gear 7,
which then turns with the shatft, engages with
the teeth in the slot s and moves the swivel
on its axis. With no other boring-mill with
which I am acquainted can these adjustments
of the tool be effected by a workman while
standing closely adjacent to the cutting-tool
itself. The advantages of my arrangement
are readily obvious, for the workman controls
every movement of which the tool is capable
while he is standing in one position and in
close proximity to the work which is being
performed by the mill.

Having thus far described my invention, it
is only necessary now to describe the method
by which the complex feed is actuated by a
single feed-rod or serew. On observing the .
front view of the slide B, Tig. 2, and the rear
view of swivel D, Fig, 6 it will ‘be seen that
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an annular chamber is located at their center,
with half its space in each end; that thereis a
" eentral axial bearing in each half. XK repre-
sents a gear, having a straight and a beveled
face, and which is, in this instance, cast solid
with its axis ¢t. - This gear occupies the annu-
lar chamber, with its axis in the'central bear-
ings before referred to. The axis ¢ serves not
_only for a center on which its gear revolves,
but also as a pivot on which the swivel D can
semi-rotate. L denotes a heveled gear, which
is mounted loosely on the feed-screw G, but at
the same time is sustained in a collar or strap,
u, which projects from the rear of the slide B:
The screw C has a straight longitudinal slot
‘eut therein throughout its length, and the eye
of the gear L is provided with a spline or key,
which projects into and loosely occupies the
slot in such a manner that the serew, when re-
volving, will rotate the gear. In this connec-
tion the screw exercises merely the funetion
of a driving-shaft, to give motion to this gear.
The beveled face of the gear K meshes with
the gear L, and therefore the rotary movement
of the screw causes a corresponding move-
ment in both gears. M denotes a second hor-
izontal shaft, which projects outward through
the swivel D, and has a bearing thercin. On
its inner end is keyed a pinion, K’, which
meshes with the straight face of the gear K.
Near its outer end there is keyed to it a bev-
eled pinion, which engages with a horizontal
_beveled gear, N, which is keyed to the lower
. end of the short vertical counter-shaft w,
mounted in hangers projecting from the face
of the swivel. To the outer end of the shaft
M a crank, M/, is keyed, for the purpose of af-
fording a meaus for revolving the shaft inde-
pendent of the gear K. O denotes a second
vertical shaft, parallel with the tool-bar or
spindle, and sustained in bearings attached to
the housing. To the lower end of this shafta
pinion, N?,:is keyed, which meshes with the
gear NI There is also mounted on and keyed
to this shaft; between its bearings, a cylinder,
P, on the outer periphery of which there is
cut a short length of screw, which projects
through: an opening in the side of the casing

“ and engages with the spiral teeth ¢, which are

cut in the side of the tool-spindle.. It will
readily be seen that the rotary movement of
the feed-screw C will cause a corresponding

- movement of the serew P, which will, in turn,
cause the spindle E to move longitudinally in
its housing on the swivel.

In order that the workman may have abso-
late control over the tool-bar or spindle, I have
devised a means by which the spindle may be
held stationary while the feed-screw C con-
tinues to revolve, and I will now explain that
portion of the apparatus by which this result
is. accomplished. @ denotes a .cylindrical
sleeve, which surrounds the shaft M and ex-
tends throughout its length between the two
gears at the ends. At its outer end it is truly
«cylindrical; but at its inner end it is eccentric,
so that the sleeve when turned one way will

permit the shaft M to stand truly horizontal .
with its pinion K/, in proper working relation
to the gear K. When, on the contrary, the
sleeve is turned in the opposite direction, the
shaft is thrown out of line at its inner end,
thus disengaging the pinion from the gear K.
The sleeve Q is turned by meansof a lever, R,
projecting therefrom through a slot in the
tubular bearing within which the shaft M and
the sleeve are located. To give a means for
longitudinally operating the tool-bar or spin-.
dle independently of the main feed-screw, I
have attached the crank M’ to the outer end
of shaft M, and am able thereby, after throw-
ing the pinion K’ out of gear, to readily move
the spindle up or down. in its housing.

‘With my improvements it becomes practi-
cable to mount two slides with boring-barson
the same cross-head, and to operate one or
both at the same time, as may be desired. In
such case the cutting-tools—during the op-
eration of turning a pulley, for instance—
would be engaged with the work at opposite
points on the periphery of the pulley, and thus
not only enable the mill to work rapidly, but,
at the same time, serve well in balancing the
friction of the revolving table in its bearings.
It would also even be praeticable to mount
three of my slides upon the same cross-head,
and while the two outer ones are engaged with
the periphery of a pulley the third could be
employed in turning or boring out the central
eye. In all of the various ways in which my
mill ecan be employed it is observable that the
main cross-head may at all times be brought
down close to the upper side or edge of the
piece of work to be turned or bored, on ac-
count of the peculiar arrangement of the tool
boot-holder on the boring-bar or spindle, and -
the facility with which the tool-spindle may be
elevated into its housing.

For so connecting the cross-head and its
serew to the main vertical side serews that the
cross-head may, while the main screws revolve,
be moved up or down, or permitted to remain .
in a fixed position, and, at the same time, to
enable the main vertical side screws to. com-
municate a rotary movement to the horizontal
cross-head screw, I propose to cut a longi-
tudinal straight groove in the main screws,
and make them to correspond, in that partic-
ular, with the cross-head horizontal screw, as
shown, to fit thereto a nut-gear corresponding
in essential character with the nut-gear H,
which is to be attached to the cross-head in
the same manner as it is shown attached to
the slide B. In both positions it will operate
the same. When held stationary with the
cross-head, the vertical secrews will raise or
lower the cross-head; when loose to revolve
with the screws, the cross-head will remain
stationary. To rotate the horizontal serew C
by the rotation of the main vertical screws, I
propose to fit loosely to the vertical screws a
splined gear corresponding to the splined gear
L, described, which will, in turn, engage, by
intermediate gearing, with a gear keyed or
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splined to the screw-rod C; the immediate op-
erative result of such a eonnection of the ver-
tical screw with the cross-bead screw being
precisely the same as between the cross-head
screw C and the tool-spindle screw P.

Having thus described my invention, I ¢laim
as new and desire to secure by Letters Pat-
ent— .

1. The combination, with the slideand swivel
of the slotted feed-rod C, the splined gear L,
the spiral-toothed tool-bar or spindle, and the
intermediate connecting mechanism by which
the tool-bar or spindle is automatically longi-
tudinally operated by the revolution of the
feed-rod, substantially as described.

2. The combination of the horizontal shaft
I, projecting outward at right angles to the
face of the slide, with the slide, the feed-screvw,
nut-gear, and pinion, by which the slide may
be moved to and fro while the feed-serew re-
mains stationary substantially as described.

3. For the purpose of connecting and dis-
connecting the slide and screw C, and also to
rotate the swivel, the shaft I, gear r, and
toothed slot in the swivel, combined substan-
tially as described. i

4, The tool-boot and its holder F, counected

to the end of the boring-bar or tool-spindle,
capable of being semi-rotated thereon, and
provided with means for its rigid or fixed ad-
justment at any angle radial from the axial
line of the tool-bar or spindle, substantially as
described.

5. The combination of the toothed spindle
or boring-bar with a spring counterpoise, the
two being so connected that the weight of the
spindle will be sustained by the spring, sub-
stantially as described.

6. The eccentric sleeve, in combination with
the shaft and its adjacent connecting-gearing,
by which the tool-spindle and the feed-rod are
operatively connected or disconnected, sub-
stantially as described.

7. The combination of the slide or cross-
head with the feeding-screw, and the nut-gear
mounted upon and arranged to revolve freely
with the screw or to be held stationary, for the
purpose of operatively connecting and dis-
counecting the slide or cross-head from the
feeding-serew, substantially as described.

JEROME WHEELOCK.

‘Witnesses:

A. GEORGE BULLOCK,
C. B. WHITING.




