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(No modsl.)

To ail whom tt may concerr:
Be it known that I, WILLIAM H. BAUSH, a
citizen of the United dtates of America, resid-

ing at Springfield, in the county of Hampden

and State of Massachusetts, have invented
new and useful Improvements in Feeding De-
vices,of which the following is a specification.

Thisinvention relates tofeeding devices for
machine-tools, and has special reference to
devices of this character for imparting a feed
movement to the head of a multiple drilling-
machine, whereby the requisite slow feed may
be obtained in one direction and a quick re-

turn in the opposite direction, together with

means connected with the feeding devices for
automatically shifting from one speed to the
other at the end of a feed movement in either
direction and with manually-operated shiff-
ing devices whereby the quick-feed movement
may be imparted to said movable head in
elther direction.

The invention consists 111 the construetion.

fully described in the following Speclﬁcatwu
and pointed out in the claims.
In the drawings forming part of this speci-

~ fication, Figure { is a side elevation of a part
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of a m_ulbiple drilling-machine embodying my
invention. Iig.1*1is a top plan view of that
part of Ifig. 1 Wwhich contains the variable-
speed mechanism. - Fig. 2 is a vertical section
on line 2 2, Fig. 18, Fig. 3 18 a cross-section
taken on line 3 3, Kig. 2., Fig. 418 a cross-sec-
tion on line 4 4, F1

Referring now to Lhe drawings,in which hke

characters mdmate like par bs in the various
ficures, ¢ indicates the base of the machine,
which is provided with an upright standard
b, bolted thereto. "T'o the upper end of this
standard is secured the arm ¢, extending out
over the base ¢ and serving as a support for
the main drill-driving shaft (:Z which is driven

by a vertical shaft e, (see Flﬂ' -1,) with which

1t is connected by the gears j g h the former
being secured on said shaft d and the latter
on the shaft e, the gear ¢ being merely an in-
termediate gear. Said verficalshalteextends
downward inside of the standard 0 and by
bevel-gears (not shown) is connected with the
counter-shatt 2, on which is a cone-pulley 7,
whereby rotary movements are imparted to
the drill-driving shaft d in the manner com-
mon to machines of this class.

The above-described construetion is com-
mon to a variety of machines of this class.

Mounted upon suitable slideways &£ of the
standard b is a sliding head [, a portion of
which only is shown in Fig. 1. This head {
in a multiple drilling-machine acts as a sup-
port for the several drills driven by the shaft
d. Inother machines towhich thisinvention

is applicable it might be a tool-holding head
| To move the

movable on said slideways k.
head [ vertically, a feed-screw m, Kig. 1, en-
gages with a suitable nut 1n said head, and
by mechanism to be described for rotating
said feed-screw the head may be moved ver-
tically in either direction. The driving mech-
anism for the feed-screw m 1s constructed as
follows: Said screw extends upward to the
arin ¢ and through a bushing n, on which the
gear ¢ rotates, and at the upper end of the
screw m a gear o is fixed. This gear meshes
with a smaller gear p,secured tothe upper end
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of the driving-shaft g, parallel with the feed-
75

screw 7, whose lower end 1s stepped in a suit-
able bearing on the standard b. Parallel with
the shaft
the shaft ».
4.) This is, in effect, a counter-shwﬁn and is
operatively connected with the shaft g by

the gear ¢ on the counter-shaft, as shown in
Fig. 1°.
and in opposite directions may be imparted
to this counter-shaft and through the above-
described connections to the feed-screw m.

g and near the lower end thereof is
{Clearly shown in Figs. 2, 3; and

Rotary movements at Va,rmble speeds

30
means of the gear s, the latter meshing with

The driving and speed-changing mechanism

of this counter-shaftisconstructed asfollows:
The shaft » is supported in a box-like strue--

ture u, secured to or cast on the side of the

in sultable bearings at the upper and lower
ends of w the shaft»1s supported in a position
substantially central thereof.

cgears and other parts of the mechanism to be
described.

the shaft , near the lower end thereof, and is

engaged by the worm w on a shaft x, prowded o
100 -

with the cone-pulley 7, which lies opposite an-
other similar reversed cone z on the shaft .

Qo
standard b, near the lower end thereof, and

Said box-like
| structure « serves as a housing for the various

95

The worm-gear v thrns loosely on

A belt ranning over said cones will by the ro- = -

tation of the shaft 2 rotate the counter-shaft

r, the vertical driving-shaft ¢, and through

ik ey P
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the described gear connections the feed-screw
m. Above said gear v a clutch member 1 is
splined on the shaft . This elutech member

may be moved vertically on said shaft by

means of the forked clutch-lever 2, and it has
formed on the lower end a series of cluteh-
teeth 3, adapted to enter similar teeth on the
upper side of the gear v, whereby when the
cluteh is thrown into enﬂ'a,ﬂ'eme_nt with the
gear the counter-shaft » may be rotated, and
when 1t 18 thrown ount of engagement with
the gear, as shown in Fig. 2, said shaft will
remain stationary, the worm-gear v rotating
1dly thereon. On the shaft r, above the
clatch member 1, is a loose sleeve 4, onto
which 1s aplmed a second clutch member D,

- having a vertical sliding movement-thereon
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and robatinﬂ‘ therewith. Said sleeve is sup-
ported in a bemmu b, cast within said hous-
ing u, and 1s held In proper position in said

| bearing, whereby endwise movement thereof

is prevented. The said clutech member 5 may
be given vertical movements on the sleeve 4
by engagement with a forked clutch-arm 7
(shown in Figs. 2 and 3) and secured to a shaft
which extends to a point outside of the hous-
ing, on the end of which shaft is a lever 8§,
(shown in dottedlines in Fig. 2;).whereby said
cluteh may be operated. Above and below
the cluteh are located the bevel-gears 9 and
10, one loose on the sleeve and the other loose
on the shaft 7.
tion with a pinion 11, keyed to a shaft 12,
driven by pulley 13, form & part of the qulck-
speed reversible drlvmfr mechanism of the

counter-shaft, and elbher of the gears 9 and .

10 may have a positive rotative engagement
with the clutch member 5 by means of the |

~engagement of the projections 16 on the
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clubch member with similarly-shaped depres-
sions 17, formed in the said gears 9 and 10.
The cluteh member 5, with the projections
16 thereon, is shown in Fig. 1 in side eleva-
tion and in plan in Fig. 3.

The lower end of the sleeve 4 and the up-
per end of the clutch member 1 may be

- brought 1nto positive rotative engagement
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one with the other by means of the depend-
ing lugs 14 on the lower end of the sleeve 4
beeommﬂ' engaged in the slots 15, cut in the
upper edge ot‘ bhe clatch member 1. These
parts may be clearly seen by referring to Figs.
1 and 4 and are also shown in dotted lmes in
Ifig. 2.

When the clutch-lever 2 is opemted to ef-.

fect the engagement of the cluteh member 1

with the Sleeve 4, said clutch member be-

comes disengaged from the slowly-rotated
driving - shaft ¢ and becomes rotatably en-

gaged with the more rapidly rotated sleeve 4. |

Thus the counter-shaft » may be rotated by

the movement of the clutch member 1 at two

differentspeeds by the shifting of said clutch.
The gears 9 and 10, together with the pin-

ion 11 and the elutch 5 on the sleeve 4, con- |

These two gears, in connec-

1

“upon the rotation of the shaft » at a ver
much reduced rate of speed will take place.

=

670,010

The pulley 13 is driven from a source inde-
pendent of the counter-shaft+and is adapted
to rotate the sleeve 4 at a 1elatwely rapid
speed. If now the cluteh member 5 is moved
upward into engagement with the gear 9,
then, assuming the pulley 13 to be ratatlufr
in the direction of the arrow, the pinion 11
will drive the gear 9 in the direction of the

arrow shown in Fig. 2, and said gear through:
| thespline-and-groove connection of the clutch

5 with the sleeve 4 will rotate the latter.
'T'his 1s assuming, of coarse, that the cluteh
member 1 would be out of engagement either
with the sleeve 4 or the worm-gearv. If now
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the clutech member 5 be thrown down into

engagement with the gear 10, the sleeve 4
would be rotated in an opposite direction
without change of speed. When the cluteh
5 18 brought back to the position shown in
Ifig. 2 Wherehy both gears 9 and 10 may turn
1dly, then by the manlpulam@n of the cluteh-
lever 2 the cluteh 1 may be thrown down into
engagement with the worm - gear v, where-

When it is desired to use the above-de-
seribed mechanism to impart to the head [ a

.8low down feed and a quick return and which

may operate automatically to shift the clutch-
lever 2, whereby at the end of the slow down-
feed movement the clutch 1 may be disen-
gaged from the worm-gearv and becomeinter-
locked with the more rapidly rotating sleeve
4, turning in the opposite direction, a verti-

cally-moving rod 18, supported on the sides

of the standard 0 and adapted to have a ver-
tical movement, is secured by its lower end
1o the arm 2, and movable collars 19 are ap-
plied to said rod, which by the engagement
at the end of the down- feed movement, of the
head of a short arm 20, secured on the side
of the latter and thmuﬂ‘h which the rod 18
passes, with one of said collars 19 the rod 18
may be given the aforesaid endwise move-
ment, and thereby operate the ¢lutch-arm 2 to
disengage it from the worm-gear v and throw
it into engagement with the lower end of the
sleeve 4, which has been set to rotate in the
opposme direction to the gear v, thus stop-

ping the slow down feed and eha,nn'mﬂ' the

rotation of the shaft », and Lonsequently of
the feed-serew m, to a quicker feed in the
opposite dnectwn -

By holding the clutch member 1 in engage-
ment with the sleeve 4 and by ma,mpuldtmw
the clutch 5, whereby said sleeve may be ro-
tated in different dir ections, the head [ may
be moved up and down on the slideways /c at
will.

W hile the clutch 1 1is in enwaﬂ‘ement with
the worm-gear v the clutech 5 cannot be op-
erated to engage the counter-shaft r, for the
sole driving connection between the counter-
shaft and the sleeve 4, with which the clutch
hasa splme-aud-ﬂ"roove connection, is through

stitute the reversing high-speed mechamsm i the mediuam of the clubeh membel 1, whleh
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670,910

cannot be thrown into engagement with the
sleeve 4 without being thrown out of engage-
ment with the worm-gear v, and vice versa.

On each side of the arm 20 on the cluteh-
operating rod 15 1s a spring 21, the upper

one resting on the said arm and the lower one

attached thereto by its upperend. When the
head [ descends, the spring 21, which comes in
contaet with the lower eollar 19 and is more
or less compressed before the pressure of the
descending head, will force said rod down-
ward and operate the clutch-lever 2. At the
moment said lever releases the cluteh mem-
ber 1 from its engagement with the worm-
wheel w the reaction of the spring 21 wili

tend to throw the said eluteh upward 1nto en-

cagement with the lower end of the sleeve 4,
which, as stated, runs in an opposite direc-
tion to and ata higher rate of speed than the

worm-gear w, and thus rotates the feed-screw |

at a comparatively rapid rate in a direction
which will carry the head [ upward again.
- Having thus described my invention, what
I claim, and desire to secure by Letters Pat-
ent of the United States, 1s—

1. The combination in & machine of the
class described, of a feed-screw, a driving-
shaft and a counter-shaft supported on the

machine, the latter having adriving engage-.

ment with said driving-shaft, and the driv-
ing-shaft with said feed-screw, a sleeve and
a gear-wheel on said counter-shatt each hav-
ing independent driving means for rotating
them atdifferent speeds; a ¢clutch on the coun-
ter-shaft rotatable therewith and having a
sliding movement thereon, and movable into
engagement either with said sleeve or said
oear-wheel, whereby said counter-shaft may
be rotated at two different rates of speed,
combined with means for reversing the di-
rection of rotation of the sleeve independ-
ently of the position of said cluteh, substan- |
tially as described.

2. In a machine of the class described, a
sliding head, a suitable support therefor, a
feed - screw engaging said head, a counter-
shaft and connection between the latter and
gaid feed-serew,aclutech onsaid shaft, slidable
thereon and rotatable therewith,high and low
speed rotating mechanisms on the counter-
shaft located wspectwely on opposite sides of

said cluteh; means for operating said clutch
by the movements of said head, whel eby the

latter at the end of its movement in one direc-

tion will disengage the cluteh from one of said
counter-shaft rotating mechanisms,and eflect
its engagement with the other, combined with
means independent of said cluteh mechanism
for reversing the direction of rotation of the

said high-speed counter-shaft-rotating mech-

~anism, substantially as desecribed.

- 3. Inafeeding device of the classdescribed,
a feed-serew,a connter-shaft,a cluteh slidable
thereon and ro
s members on sal
side of said elu

atable ther ewﬂah two driving
id shaft located one on each

0

engaging means, said members consisting of

) slewe lommble loosely on the shaft, and a

gear-wheel also rotatable loosely thereon
means for rotating said sleeve in opposite dl—

rections, and means for rotating said gear-

wheel at a different speed in one direetion; a

member connected with said cluteh for mov-

ing iginto engagement either with said sleeve
or sa,ld oear- wheel mechanism for reversing
the dueaﬂon of mtamon of said sleeve, .:md

suitable connections between said Gountel--

shaft and feed -screw, substantially as de-
scribed. |
4. Inafeeding device of the class deseribed,
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a feed-screw, a leldbl@-Sp@@d eountewshafb |

whereby said serew is rotated, a sleeve on said
shaft, means for rotating the latter in opposite
directions, a clutch on said counter-shatft
slidable thereon and rotating therewith and
adapted to engage sald sleeve, a rotating
clutch memberloose on the counter-shatt, a,nd
adapted to be engaged by said clatch, and
means for moving the eluteh into eng wement
either with said sleeve or sald 1oose clutch
member, whereby rotary movements may be
imparted to the counter-shaft in either direc-
tion at different speeds, and suitable connec-
tions between said counter-shaft and said
feed-screw, substantially as deseribed.

5. A feed mechanism of the class described
comprising a feed-serew, a counter-shaft and
suitable connections between the latter and
said screw, a clutch on said shaft slidable
thereon and rotatable therewith, a high and a
low speed rotating mechanism for Smd coun-
ter-shaft located theleon one on each side of
said clutch, mdependent driving means for

each of S.‘:Lid speed mechanisms, and meansfor

{ shifting said clutch out of engagement with

one of said mechanisms and into engagement
with the other during the rotation of both, in

Qo
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combination with a second clutch whereby the .

| direction of rotation of said high-speed mech-

anism may be reversed, substantially a8 de-
seribed.

6. A two-speed mechanism of the class de-
seribed comprising a driving-shaft, a counter-
shaft rotatively connected therewith, a driv-
ing-clutch for the counter-shaft movable end-
wise thereon and rotating therewith, a sleeve
loose on the counter-shaft, a clutch on the

TIO

115

sleeve, two bevel-gears, and means for effect- .

ing the engagement of said elutch on the
sleeve with one or the other of said gears; an
intermediate gear in mesh with both of the
aforesaid gears whereby they are rotated In
opposite directions, and a pulley for rotating
said intermediate gear; a gear-wheel loose on
the counter-shaft and adapted to be engaged
by the clutch on the latter; and means for ef-
fecting the engagement of said eluteh on the

120
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counter-shaft either with said geavr-wheel or

with said sleeve, whereby diﬁerent speeds of
rotation in the same direction may be impart-

130

ed to the counter-shaft or whereby different

sch, and provided with cluteh- i speeds of rotation in opposite directions may '
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be imparted thereto by the shifting of said { rotatable therewith and having a sliding 13
clutehes on the counter-shaft and sleeve, sub-

stantially as described.
7. In a machine of the class described com-

prising a sliding head, a suitable support
therefor, and ateed-serew for moving the head
on its support, the combination therewith of
a driving-shaft, a counter-shaft supported on
the machine, said counter-shafthaving a driv-
ing connection with said driving-shaft, and
the latter with said feed-screw; a sleeve and
a gear-wheel on the counter-shaft, each hav-
ingindependent means of rotation at different
rates of speed; a clutch on the counter-shaft

670,910

movement thereon, and movable into engage-
ment either with the end of said sleeve, or said
gear-wheel, whereby said counter-shaft may
be rotated at two different rates of speed;
means for reversing the direction of rotation
of the sleeve, and a clutch-operating mechan-
Ism actuated by the movement of said head,
for shifting said clutch, substantially as de-

scribed. -
WILLIAM H. BAUSH.
Witnesses: |
H. A. CHAPIN,
K. I. CLEMONS.
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