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To all whom it may concern:

Beit known that I, MARTIN BACKSTROM, re-
siding at Chicago Heights, in the county of
Cook and State of Illinois, have invented cer-

5 tain new and useful Improvements in Feed
Mechanism for Drilling, Boring, or Like Ma-
chines, of which the following is a specifica-
tion, reference being had therein to the accom-
panying drawings.

10 This invention relates to feed mechanism
for drills, boring-machines, and like machin-
ery wherein a slow feed is desirable in one di-
rection and a quick return in the other direc-
tion.

15 By this invention the feed of the tool may
be purely automatic. The mechanism can
be arranged to feed the tool in one direction,
as downward, a given distance, then quickly
lift and repeat the down movement, so that

20 in drilling a large number of holes, such as
rivet-holes, the machine may be started and
no further attention be paid to the tool, but
simply to the adjustment of the work to the
tool. |

25 The invention consists in certain construc-
tions and eombinations of mechanical ele-
ments whereby the feed is effected, and 1is
summarized in the claims hereuntoappended.

Figure 1 is a perspective of so.much of a

30 drilling or boring machine as is necessary to

illustrate the invention, Fig. 2 is a partial
cross-section on line 2 2. Fig. 31is a vertical
section of the reversing mechanisin, and Fig.
4 is a broken perspective of the reversing
33 mechanism. Fig. 5 is a plan of the divided
washer. Fig. 61is a plan of one of the mov-
able stops and its set-screw.
Let 1 indicate the.frame of a drill or simi-
lar machine of any usual eonstruction.
410 2 indicates the boring-bar, which is driven

by a train of gears 3 4 5 6 7, such a train be-

ing old and well known, and for this purpose

any train of driving mechanism which will

rotate the boring-bar with a fair rate of speed

45 and permit the bar to rise and fall is held to

be the equivalent of the train of mechanism
shown.

The machine, as illustrated, may be driven

to rotate the drill by power or by hand con-

so nection to shaft 8, and persons skilled in this

art will readily understand the construction |

is slowly rotated.

| of sueh a driving mechanism, which may have

reversing-gear or may not, as desirable, to
oive rotary movement in reverse direction.

The boring-bar 2 is held to ¢luteh-collar 10, 55
so as to turn the collar with the bar. Asillus-
trated, a screw-thread connection is made be-
tween the boring- bar and cluteh - collar.
Clateh-collar 10 has an inwardly-projecting
flange 11. A screw-threaded spindle 12 en- 6o
ters the upper end of the clutch-collar, and
for strength and certainty of connection the
spindle may enter a.recess in the top of the
boring-bar, asshowninFig. 3. Asplit washer
13 enters a groove in the spindle 12 under 65
flange 11, and thus couples the boring-bar 2
to spindle 12, but permits complete independ- °
ence of rotation of the boring-bar and spindle.
Thus the boring-bar 2 might rotate, carrying
collar 10 with it, without rotating spindle 12 7o
when in the position of Fig. 3. The spindle
12 has a serew-thread at its upper end and
passes through a threaded nut or sleeve lo,
which is journaled or swiveled in the frame
and can rotate therein, but cannot rise and 75
fall. A ratchet-wheel 16 is connected to the
nut 15, and by means of pawl 17, moved in
usual manner from the driving power, the nut
This ratchet-and-pawl
mechanism for turning the feed-nut of a drill 8o
or boring-machine is not new. As threaded

‘spindle 12 passes through the journaled feed-

nut 15, the rotation of such nut on the screw-
thread of the spindle will force the spindle
downward, but at a slow rate and independ- 85
ently of the rotation of the boring-bar. The

normal direction of the motion of the drillis-

such thatif the spindle 12 were to rotate with
the drill the spindle and boring-bar would be
drawn upward, as the speed of rotation of the go
boring -bar is very much greater than the
speed of rotation of the feed-nut 1o.

The spindle 12 carries a headpiece 20, in
which the spindle is swiveled to turn freely;
but the headpiece is prevented from rising 93
and falling independently of the spindle, as
by pin 21, passing through a hole in the head-
piece and engaging a groove in the spindle.
The headpiece 20 is prevented from rotating

with the spindle by a guide-rod 23, which rod 100
ig fixed in the frame and extends through a
hole or mortise 24 in the headpiece. The
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headpiece is free to slide up and down on this
guide-rod so far as engagement with the rod
is concerned.

‘A cluteh-ring 25 on spmdle 12 1s splined to
the spindle to par‘rake of any rotary move-

wise of said spindle.
shown 1n Bigs. 3 and 4, has a namber of cups
atits upperend. When thering 25 is pressed
up against:-the headpiece 20, the pin 26, fixed
in said headpiece, enters one of these cups
and the cluteh-ring can no more rotate thano

can the headpiece, and as the clutch-ring is-
splined tospindle 12 spindle 12 cannot rotate

while the ¢luteh-ring is in this position—i. e.,
the position shown in Fig. 3 of the drawings.

Cluteh-ring 25 has a pin 27 at its lower end,
and clutch-collar 10 has a projecting pin 29
projecting upward ata like distance from the
center of spindle 12, When clatch-ring 25 is
slipped down out of engagement with pin 26,
as in Ifig. 4, the ¢luteh-collar 10 (being always

in rotation with the boring-bar) brings pin 29

Iinto contact with pin 27 and causes cluteh-
ring 25 to rotate with the boring-bar. This
rotates spindle 12 (splined, as it is, to clutch-
ring 25) and rapidly runs the spindle 12 up-
ward by means of its serew engagement with
nut 15, although the said nutis acting to force
the spindie downward, but at a slower speed.
The upward movement of spindle 12 carries
head 20 with it.

From the foregoing it should appear that
were the operator to shift the clutch-ring 25
by hand downward to engage collar 10 the ro-
tation of said collar (wmh the boring-bar)
would drive the spindle 12 to lift the spindle,
cluteh-head, and boring-bar, while if he shifts
the ring 25 to engage the head 20 the spindle
12, being then held against rotation, is forced
down by the rotation of nut 15. (If spindle
12 were not held against rotation, it might
turn with nut 15 and so remain inert as to the
screw action. )

As it is generally undesirable to shift ring
25 by hand, mechanism is provided by which
thiis movement is made automatie.

A lever 30 1s pivoted to the headpiece 20,
and one end of said lever, which is preferably
forked, enters the groove 31, surrounding the
ring 25. "T'he other end of lever 30 loosely
embraces shifting bar or rod 33. Rod 33 is

in a seat or recess in the headpiece 20 and has

sleeves 54 and 56 secured to the rod, near its
ends, by pins. The end sleeves 34 and 36
hold buff er-springs 37 and 38 against sleeve
35 on the rod 33 and serve as cushmns
rod 33 be shifted upward from the position

- in Fig. 3, the spring 37, bearing on washer 44,

60

forces up that end of lever 30, thus moving

down the other end of lever 30, and ring 25

with 1t, thus uncoupling ring 25 from the
headpiece 20 and coupling it with clutch-col-
lar 10. Then a downward pressure on rod

33 causes spring 38 to move collar 35 and
agaln reverse the lever 30 and cluteh-ring 25.
Sleeve 36 has notches 40 and 41.

pressed bolt 42, seated in the headpiece, has
a tapered nose or point to enter oune of these
notches. If the rod be partly shifted, this
bolt will enter one or the other of these

| notches and so compel the rod to shift as

‘mentof thespindle 12, but freeto movelength- .
This clutech-ring, as

112_and the boring-bar.
down with the spindle, brings the lower end

If | i

far as the distance between notches and will
not permit the rod {o stop in intermediate
position. As collar35on red 33 engages one
face of lever 30 and as washer 44 on the rod
engages the other face, the shifting of rod 33
always shifts ring 25 and by the clutch en-
gagement of the ring, as described, causes a
guick lifting or a slow down feed of spindle
12 and connections. A pin 39, entering sleeve

‘35, serves as & handle to effect the feed-shift

by hand when desirable. Secured to the
guide-rod 23 or to other fixed part in line with
the shifting rod 33 are the shifting stops 50
and 51. These stops may bhe held to any ad-
justed position by set-screws 52. Now sup-
pose these stops 50 and 51 to be properly

adjusted to give the amount of feed desired

to the device. For the purpose of illustra-
tion, suppose the feed to be one inch. The
machine being started from raised position,
nut 15 rotates and presses down the spindle
Head 20, moving

of shifting rod 33 or its sleev@ 36 against stop
50. Thls shifts rod 33 and I'G(Bkb lever 30.
Lever 30 moves ring 25 until its cluteh mem-
ber or pin engages the cluteh member on col-
lar 10, and this serves to serew back the spin-
dle 12 ard lifts the same, together with the
head and boring bar or drill. When the head
20 carries the rod 33 up against stop 51, the
rod is shifted in the other direction and lever
30 and ring 25 are moved until ring 25 en-
gages head 20, when the spindle 12 ceases 1o
lift the head and boring-bar and begins to
move them down under action of nut 15.

I havedescribed the mechanism as now em-
ployed by me; but it is obvious that numer-
ous changes in details may be made without,
ehanﬂ'mg the general ideas of my invention.
Thus the mechanism has been deseribed as
working vertically; but it would also work
in horizontal position. The buffer-springs
and sleeves on shifting rod or pin 33 are for
convenleunce, not necessity. Many mechan-
ical changes might be made without depart-
ing from the spirit of the invention, which
18- deﬁned by the fellowmn' claims.

I claim— -

1. Inadrillingorsimilar machine, the com-
bination of a boring-bar driven continuously
in one direction and a spindle non-rotatively

I connected to said bar and having & screw-

A spring- |

| thread, a swiveled nut engaging the screw-

thread, means for turning the nut for feed-
ing the spindle in one direction, and means
for coupling the boring-bar to the spindle
whereby the rotation of the bar turns the
spindle back through the nut, substantially
as described.

2. In a drlllmﬂ‘-mdchme the combination
of a swiveled nut and means to turn it, a

75
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serew-threaded spindle passing through the
nut, a headpiece swiveled to a non-threaded
part of the spindle, a guide by which the
headpiece is held againstrotation, a rotating
boring-bar connected to the headpiece, and
cluteh mechanism by which the spindle can
be held to the headpiece, against rotation, or
coupled with the boring-bar and com pelled to
rotate therewith, substantially as described.

3. Tn a boring or drilling machine as de-
seribed, the combination of a slowly-moving
nut, a threaded spindle fed forward by said
nut, a rapidly-rotating bar pressed forward
by said spindle, and means for conpling the
boring-bar to said spindle, to move the same
rapidly backward notwithstanding the for-
ward movement caused by the nut, substan-
tially as described. +

4. In a machine as deseribed, the frame, &
swiveled nut therein and means for rotating
the nut in one direction, a threaded spindle
passing through the nut, a headpiece sWiV-
eled to said spindle and held against rotation
therewith by a suitable guide, a rotating bor-
ing-bar connected to the headpiece, and a

shifting clutech by which the spindle may be

held in fixed relation to the headpiece or 1in
relative relation to the boring-bar, all com-
bined whereby a slow forward movement is
effected by the nut-feed, and a quick return

by the screw movement in opposition to the |

nut-feed, substantially as deseribed.
5. In a boring or drilling machine, a SWiV-

eled nut and a threaded spindle passing

through the same, whereby the nut rotation
propels the spindle forward, & boring-bar con-
nected to the spindle but driven to rotate at
higher speed than the nut, and automatic
clutch mechanism,whereby the forward move-

ment of the spindle engages it with the bor-

ing-barto driveit rapidly backward, substan-
tially as described.

6. In a machineof the character described,
a swiveled nut and a threaded spindle pass-
ing through the same, a guided non-rotating
headpiece carried by the spindle, a rotating
boring-bar in line with the spindle, and an
automatic cluteh by which the spindle may

be held in non-rotative engagement with the |

headpiece, substantially as described.
7. In a machine as described, the combi-

3

| nation of the feed-nut,threaded spindle,head-

piece, and fixed guide, the boring-bar and a
clutch by which the spindle is heéld 1n engage-
ment either with the bar or headpiece, mech-
anism by which the clutch is shifted, and ad-
justable stops by which the cluteh-shifting
mechanism may be controlled, all substan-
tially as described.

8. In @ machine as described, the feed-nut,
spindle,
connected as described, a clutch-ring splined

ounided headpiece, and boring-bar

55

e

on the feed-spindle, and constructed for en-

gagement either with the headpiece or bor-
ing-bar, a lever pivoted in the headpiece and
operatively engaging the cluteh-ring, and a
slide-rod carried by the headpiece for operat-
ing said lever, all combined substantially as
described.

9. In a machine as described, the feed-nut,
spindle, guided headpiece and boring-bar
connected asdeseribed,theclutch-ringsplined
to the spindle, and adapted to engage with
the headpiece or the boring-bar, a lever piv-
oted in the bheadpiece by which the clutch-
ring is moved, a slide-rod by which the lever

70

75

is shifted, and stops with which said rod en-

cages to automatically reverse the clutch-

coupling and thereby the feed movement, all

substantially as described.

10. In a machineasdescribed, the feed-nut,
spindle, headpiece and boring-bar, the shift-
ing cluteh by which the spindle is held to the
headpiece or boring-bar, the shifting lever
and slide-rod, buffers on the slide-rod, and
adjustable stops by engagement with which
the slide-rod is shifted, in combination, sub-
stantially as described. -

11. In a machine as deseribed, the feed-nuft,
spindle, headpiece, and boring-bar, the shift-

80

go

ing cluteh and its operating-lever, the slide-

rod by which said lever is shifted, and a
spring-pressed bolt bearing on inclines of the
slide-rod toinsure the completion of the shift-
ing movement, all combined substantially as
described. |

In testimony whereof I affix my signature
in presence of two witnesses. a

MARTIN BACKSTROM.

Witnesses: -
F. B. FURNISS,
WALTER SCHMINCKE.
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