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1

This invention relates to driven shafts; more
particularly it is cencerned with rotatingly driv-
en, longitudinally advancing shafts.

Tn the process of breaking loose the material
being removed in mines, quazrries, and the like it
ig customary to drill holes into the walls of the
un-mined material. The most satisfactory equip-
ment for such drilling consists of a suitable sup-
port-carrying a prime mover operatively connect-
ed to an internally splined sleeve in which an
elongated thread bar is received. The thread bar
is provided with longitudinally extending chan-
nels or key-ways for engaging the splines of the
aforesaid sleeve and a stationary drive or feed
nut engages the threaded shaft or bar to propel
the same longitudinally. The operative end of
‘the thread bar is provided with a suitable drill
point. When the wall of a closed mine is being
drilled it is common practice to use as & support-
ing member & substantially vertical pipe or bar
of such length that it presses firmly against both
the ceiling and the floor of the mine or against
suitable filler members placed between its upper
or lower end and the ceiling or floor as the case
may be. The vertical pipe or bar thus positioned
serves as a rigid and rugged pillar upcn which the
drilling mechanism is mounted, Normally the
prime mover is an electric motor and is connect-
ed to the splined sleeve, which drives the thread
bar, by means of a speed-reducing gear train.
Commonly a housing structure encloses the prime
mover, the gear train, the splined sleeve, and the
adjacent portion of the thread bar. It is this
housing structure which is usually mounted di-
rectly upon the above described upright. pillar by
means of suitable adjustable and detachable at-
tachments. The housing is of course so mounted
upon the supporting pillar that the thread bar is
disposed.in a substantially horizontal plane. The
feed nut above referred to is normally stationari-
1y mounted at the forward end of the housing by
means of & suitable split casting into which it is
detachably secured. Rotation of the splined
sleeve by the prime mover causes rotation of the
thread bar causing the normal circular drilling
motion. Due to its engagement with the feed nut
the thread bar also moves.forward-as it rotates.

In the mechanisms presently in use and in
those heretofore known it has. been necessary to
replace the feed nut driving. the thread bar at
frequent. intervals for the same. becomes so Worn
in a short time that it will not serve its pur-
pose. The. cause for the undue wear upcn the
feed nut has been undesirable burrs.on the thread
bar resulting from engagement of the bar with
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the remainder of the

the splines of the sleeve. The thread bar is usu-
ally previded with at jeast two channel or key-
ways extending along its length: for engagement
with the splines of the splined sleeve with the re-
sult that each complete turn of the thread is-sev-
ered at two junctures hy the said longitudinal
channels so that the thread about the thread bar
does not at any point extend continuously for
more than somewhat less than one-half turn.
Rach end of each thread segment forms a portion
of the side walls of a key-way for one of the
aforesaid splines. In rotating the thread.bar the
splines necessarily press very severely against one
of the side walis of each keyway and since that
portion of the side wall which is formed by the
ends of the thread segments is much weaker than
wall due to the lesser
amount of metal present there, & spline pressing
against a given sidewall deforms that portion
thereof made up by the thread ends, forcing these
thread ends inwardly and causing 2 part of the
displaced metal to form projections or burrs ex-
tending outwardly from the true circumference
of the thread bar adjacent the ends of the thread
segments. It is these burrs which ach as a tap to
chew into the feed nut until it is no longer serv-
iceable. )

Tt is.an object of this invention to provide an
improved thread bar.

Another object.of this invention is to provide a
thread bar in which no substantial amount of
purrs which radiate from. its true circumference
are produced by its engagement with propelling
splines.

‘Another object of this invention is to provide an
improved splined sleeve.

Yet another object of this invention is to pro-
vide a splined sleeve which does not cause unde-

sirable burrs which preject from the outer sur-

face of & thread bar which it engages.

Another object of this invention is-to provide
2 novel method for rotating & thread bar.

Vet another object of this invention is to pro-
vide & novel construction for a power sleeve~
thread.bar combination.

A still further object of this invention is to pro-
vide novel methods for forming a thread bar.

Tt is.an additional cbject of this invention to
provide a .novel method for forming a splined
sleeve.

‘Broadly .my .invention consists in a splined
power sleeve-channelled thread bar construction
in which the splines-of the sleeve do not engage
the end portions of the thread segments of the
thread.bar to.any substantial extent or at least
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do not engage a sufficient amount thereof or do
not engage them to such an extent that burrs are
formed on the outer beriphery of the thread bar
by metal displaced from the ends of the thread

segments. Clearly the widths of the splines on 5’

the sleeve are not material to my invention nor
is it important whether the sleeve or the thread
bar be considereq to carry the splines. Several
embodiments of my invention are possible, Imay

shorten the thread segments so that they do not 10

border the main side walls of the channels of the
thread bar or I may form indentations or recesses
in the splines along their length on each side
thereof adjacent their bases, Again I may re-

duce the ends of the thread segments so that only 15

8 very small portion of each thread end forms
any part of those portions of the walls of :the
channels of the thread bar which the splines
engage. 'Two or more of these modiiications may
also be used together.

20
In order that a more clear and concise under-

standing of my_invention may be had reference
should be made to the accompanying drawing
forming g part of this specification in which

Fig. 1 is a side elevational view of equipment 25

including one embodiment of my invention, por-
tions being broken away in order to more clearly
reveal the construction.

Fig. 2 is an enlarged cross-sectional view of the
power sleeve and thread bar shown in Fig. 1.

Fig. 3 is an enlarged cross-sectional view of g
bower sleeve and thread bar illustrating another
embodiment of my invention. 3

Fig. 4 is a fragmentary view of a thread bar
incorporating yet another form

Referring more specifically to Fig. 1 of the
drawing I have used the numeral 10 to designate
a prime mover which through a suitable gear
“train, not shown, drives the gear collar 11 locked

to the sleeve 12 which receives the thread bar 49

13. Splines 14 and {5 are provided on the inner
wall of the sleeve i2 for engagement with the
key-ways or channels {6 and {71 on the thread
bar 13. The key-ways I6 and i1 divide the thread

of the thread bar into a multiplicity of thread 45

segments which are designated herein by the ref-
eérence character 8. Suitable bearing structure
for the splined sleeve (2 ig provided in the hous-
ing structure 19 which serves also to enclose the

brime mover 19, a portion of the thread bar 13, 50

the gear train, and other members not concerned
by my invention. At the forward end of the
housing 19 is a split casting 20 each half of which
is pivotally mounted upon the pintle 2i which
Is operatively ang stationarily
housing 19. A latch 22 is provided for detach-
ably maintaining together the two halves of the
" split casting 20. Within the casting 20 in oper-
ative engagement with the thread bar 13 is the
split feed nut 23 each half of which
connected to a half of the split casting 20. By
releasing the latch 22 and swinging the sections
of the casting 20 apart on the pintle 2! the sec-
“tions of the feed nut 23 may be removed from

30

of my invention. 35

connected to the gj

is detachably gq

the casting 28. The sections of the feed nut 23 g5

are normally detachably retained in Position in
the casting 29 by means of two plow bolts, not
shown, extending outwardly from a boss provided
on each half of the feed nut for receiving the

heads of said plow bolts and for holding the 70

same against rotation while nuts are being ap-
- plied to the outer ends of said bolts.

. As appears clearly in Fig, 2 the splines (4
~and 15 are provided with insets or recesses 24

. atb least as great as the

lengths adjacent the splined sleeve 12. The insets
24, 28, 26, and 27 extend inwardly from the
inner wall of the sleeve 12 g distance preferably
depth of the threads on
the particular thread bar being driven by said
splined sleeve. While it is obvious that there
is normally no need for more than one inset
such as the insets 24, 25, 26, and 217 on each spline,
the side of the spline on which it should be sta-
tioned depending upon the direction in which
the sleeve is being rotated, yet it is preferable
to provide these insets on each side of each spline
in order that the sleeve may be reversed and
to eliminate the necessity for caution in assem-
bly. By this construction the splines are main-
tained in a spaced relationship to the ends of
the thread segments of the thread bar.

In the embodiment of my invention shown in
Fig. 3 the thread bar 3 is brovided with chan-
nels or key-ways 28 and 29, for receiving the -
driving splines, which are broadened or widened
adjacent the surface of the thread bar to form
indentations 26, 21; 32, and 33 extending along
the length of the thread bar and the channels
28 and 29 or at least along those portions of the
length thereof which are at times engaged by
the splines 34 and 35 of the sleeve (2, In this
embodiment, the sidewalls of the splines 34 and
35 are not inset at their bases as are the splines
14 and 15 in Figs. 1 and 2. Of course they may
be inset as in Figs. 1 and 2 if such is desired
but that is not normally necessary for the inden--
tations 30, 31, 32, and 38 are preferably of sub-
stantially the same depth as are the threads
of the thread bar so that only the portions of
the channels 28 and 29 which are further below
the surface of the thread bar than are the bases
of the thread segments 36,
splines of the sleeve 2. In other words the
indentations 30, 31, 32 and 22 are caused by the
fact that the thread segments 36 do not extend
the entire distance between the channels 28 and
29 but rather each of their ends fails to' reach
to said channels. By this construction the ends
of the thread segments 36 are maintained in
spaced relationship-to the splines 34 and 35 of
the sleeve 12. If desired, instead of the indenta~
tions 80, 31, 32, and 33 being so formed that the
ends of the thread segments form' right angles
with the thread bar, the ends of the thread-seg-
ments may be simply bevelled toward the opera-~
tive portions of the channels 28 and 29. -

The species of my invention illustrated in Fig, 4

~ incorporates thread segments 31 having their

end portions tapered toward the transverse cen-
‘ters of said thread segments as at 38 and 39. In
this construction only g very small portion of
each thread segment reaches the channel 40 so
while the power splines do engage the ends of
the thread segments somewhat the amount of
metal present at each extreme end of each thread
segment is not sufficient to cause burrs of such
size as to be materially destructive to the feed

_nut. If desired the thread ‘segment ends in Fig.

4 may also be bevelled toward the channel 48,
It is obvious that the  various embodiments
of my invention as described herein may all be
Incorporated in a single construction or that any
two of them may be. The thread segments may
be short at each end as in Fig. 3 and tapers as
in Fig. 4 may be provided on the truncated ends
of the thread segments. The form shown in Fig.
4 may clearly be employed with that shown in

© Figs.1and 2.
“and 25, and 26 and 27 respectively along their' 75

It is preferable that the indentations 30, 31, 32

engage the driving -
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anid 33 fShbvsih in Fig. 3 should be of 2 depth at
Tesst as great a8 that of the threads on the thread
bar. However, such is not essential to 2 Fedson-
ably satisfactory functioning of my device for
althHough ‘oiily the outer portion of the extreme
erids of the thread segments is sliminated space
is thierehy provided, within the outer circum-
férence of the thread bar, for recéiving and hous-
ing ‘the burrs formed by the power spliriés on the
inner portions of the ends of the thread segments.
similarly it is fot absolutely tecessary that
the insets 24, 25, 26, and 27 be of a depth equal
to that of the thread bar. They may be ‘either
lésser or greater in depth. 'Again the tapers in
Mg, 4 need not bring the ends of the thread
ségrments to sharp edges or points. The shapes
of the. insets 24, 25, 26, and 21 of the indenta-
tions 30, 31, 32, and 33, and of the énd portions
‘of the thread segments in Fig. 4 are immaterial.
‘For example, any of these ‘may be annular or
their anglés may be widely varied. If in any
instance it is desirable that the members be of the
come design or appearance as those presently in
use, the portions which I have eliminated in my
novel constructions may be fabricated from com-
paratively soft material instead of being dispensed
with completely.

In preparing my novel splined sleeve as shown
in Figs. 1 and 2 I first prepare the sleeve with the

straight sidewalled splines in the usual manner

and then subsequently mill the splines to the
desired shape. When forming my novel thread
bar I prepare a bar with threads in the well known
manner and then if I wish such a bar as that
shown in Fig. 3 I proceed to mill into this threaded
bar which I have formed the desired numper of
elongated channels having proadened courses in
their outer portions. If I wish a bar such as
that shown in Fig. 4, I first mill elongated, sub-
stantially straight walled channels into the
threaded bar which I have prepared and then
proceed to mill away portions of the ends of the
thread segments.

My invention includes constructions other than
those described in detail for illustration, which
are adapted for maintaining the power splines
and the ends of the thread segments in spaced
relationship to one another or in such controlled
engagement with one another that no burrs are
formed which project from the outer periphery
of the thread bar or which obstruct the troughs
between the thread segments, or in such con-
trolled engagement that any such burrs formed
are of such inconsequential size as to not subject
the feed nut to very substantial excessive wear.

My novel method for driving a thread bar by
a splined sleeve consists in applying nearly ail,
if not all, of the transmitted power to portions
of the thread bar materially inside of the outer
periphery thereof.

It is clear that the number of splines and
spline channels or keyways employed is imma-~
terial to my invention, and of course a portion of
the full ends of the thread segments may engage
the splines if a less effective device is satis-
factory. My invention may be employed in any
construction where a channeled thread bar is
rotated by a splined sleeve or vice versa and is by
no means limited to drills or mining equipment.

«gleeve” as used in the ensuing claims is in-
tended to include any device adapted to perform
substantially the functions of the sleeve 12.

T have described certain aspects of my inven-
tion at length for the purpose of explanation. It
is obvious, however, that one skilled in the art
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will be able'to make modifications drid-alterations
in ‘the precise details described and this ‘without
departing from the spirit and ‘scope of my inven-
tion. Also my invention has other applications
than those to which I have §pecifically referfed.
I iwish therefore to be limited herein only by the
gppended claims.

Iclaim: ’

1. In combindtion a thread bar, a’‘sleeve about
a portion of said thread bar, spline and -¢hantiel
striicture on the adjacent faces of said thread
bar gnd sleeve, and longitudinally extending in-
dentation structure in at ledst one side ‘wall "of
the charinel structure adjacent {ne outer'portions
thereof. ) )
2. In combination a thread bar, a sleeve about

‘a portion of sald thread bar, spline and channel
structure on the adjacent faces of "said ‘thread

bar and sléeve, and irset structure in tHe -spline
structure adjacent the anchor juncture thereof.

3. In a thréad bar having longitudinally ex-
teiding chanhel structure, indentation strueture

‘fn b least one side wall of said channel struc-

ture adjacent the outer portions thereof.

4. Tn g sleeve having spline structure upon its
inner periphery inset structure in said spline
structure adjacent the sleeve.

5. In combination a thread bar comprising a
multiplicity of thread segments with longitudi-
nally extending channel structure disposed be-
tween ends of said thread segments, a sleeve
about a portion of said thread bar and a spline
on the inner periphery of said sleeve adapted
to engage said channel structure and having
inset structure in one of its longitudinal side
walls at a position which ig in substantial align-
ment with ends of those of said thread segments
which said sleeve happens to embrace at the
moment,

6. In combination a thread bar comprising a
multiplicity of thread segments with longitudi-
nally extending channel structure disposed be-
tween ends of said thread segments, a sleeve about
a portion of said thread bar and a spline on the
inner periphery of said sleeve adapted to engage
said channel structure and having inset structure
in both of its longitudinal side walls at positions
which are in substantial glignment with ends
of those of said thread segments which said sleeve
happens to embrace at the moment. )

7. In combination a thread bar comprising a
multiplicity of thread segments with longitudi-
nally extending channel structure disposed be-
tween ends of said thread segments, a sleeve
about a portion of said thread bar and a plu-
rality of splines on the inner periphery of said
sleeve adapted to engage said channel structure
and each having inset structure in at least one
of its longitudinal sidewalls at a position which
is in substantial alignment with ends of said
thread segments which said sleeve happens to
embrace at the moment.

8. In combination a thread bar comprising a
mulsiplicity of thread segments with longitudi-
nally extending channel structure disposed he-
tween ends of said thread segments, a sleeve about
a portion of said thread bar and a plurality of
splines on the inner pehriphery of said sleeve
adapted to engage said channel structure and
each having inset structure in both of its longi-
tudinal sidewalls at positions which are in sub-
stantial alignment with ends of those of said
thread segments which said sleeve happens to
embrace at the moment.

9. ITn combination a thread bar comprising a
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multiplicity of thread segments with longitudi-
nally extending channel structure disposed be-
tween ends of said thread segments, a sleeve
about a portion of said thread bar and spline
structure adapted to co-act with said channel
structure, said spline structure being inset at a
position which is in substantia] alignment with
ends of said thread segments. - )

10. In combination a thread bar having longi-
tudinally extending channel structure, a sleeve
about a portion of said thread bar, and spline
structure on the inner periphery of said sleeve

adapted to operatively engage said channel strue-

ture and being reduced in cross sectional breadth
at a place which is in substantial alighment with
those of said threads of said thread bar which
said sleeve happens to embrace at the moment.

11. In a device of the type described a thread
bar having a multiplicity of thread segments
and a longitudinally extending drive portion dis-
posed between ends of said thread segments and
means for rotating said thread bar including a
member having a bearing contact with said lon-

10

15

20

gitudinally extending drive bortion said mem-
ber being reduced in size in a portion which isin
substantial alignment with ends of said thread
segments. . )

12, In a device of the type described a thread
bar having a multiplicity of thread segments and
a longitudinally extending drive portion disposed
between ends of said thread segments, said ends
of the thread segments being approximately par-
allel to radii of said thread bar which intersect
substantially the longitudinally disposed center
of said drive portion and means for rotating said
thread bar including a member having driving
contact therewith the constructicn being such
that said latter member engages only portions
of said thread bar other than the said thread
segment ends. . i

13. In an internally splined sleeve for a de~
vice of the type described, spline structure which,
adjacent said sleeve, is reduced in cross sectional
breadth relative to portions of it which:are spaced
further from said sleeve.

LESTER C. HARDSOCG.



