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UNITED STATES

PATENT (

)FFICE.

WILLIAM ALLEN McCOOL, OF BEAVER FALLS, PENNSYLVANIA.

. ...

DUPLEX DRILLING-MACHINE.

SPECIFICATION forming part of Letters Patent No. 488,658, da.t_ed December 27, 1892.
~ Application filed January 9, 1-892. Serial No, 417,635, (No model.) |

To all whom it may concern: |

Be it known that I, WILLIAM ALLEN Mc-
COOL, a citizen of the United States, residing
at Beaver Falls, in the county of Beaver and
State of Pennsylvania, have invented a new
and usefnl Improvement in Duplex Drilling-
Machines, of which the following is a specifi-

" ecation.
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Myinvention herein is directed to improve-
ments in machines for drilling billets and in-
gots preparatory to their manufacture into
gun-barrels and other hollow articles; and the

particular matters of novelty in said machine,

consists of eertain parts and combinations of
parts, the several features of which will be
separately and specifically pointed out in the
claims concluding this specification. ._

An important feature of my said invention
1s the organization of duplex drilling appli-
ances in co-operative relation with a rotating
duplex-chuck,and provision whereby the du-
plex drills are adapted for both simultaneous
and independent operation for the purpose
of completing a bore made in thearticle from
both ends thereof. In such organization a
swinging head is provided for carrying the
duplex chuck, whereby the work is held in
alignment with the drills, and .the chuck is
adapted to be swung over out of the way of
the drills to place and remove the work into
and from said chuck,and to present the work
at once properly to the drills.

Before specifying the claims of my inven-
tion I will describe the organized machine
which is illustrated in the annexed drawings,
showing a structure embodying the several
features of my said invention in combination.
~ Referring to these drawings: Figure 1 rep-
resents in front elevation a drilling machine
embracing my invention; Fig. 2.shows a rear
elevation of the same; Fig. 3 a top view of the
same; and Fig. 4 shows an end elevation of
the same; Fig. 5 is a vertical transverse sec-
tion of the same taken on the line A—B of
Figs. 1 and 2; Fig. 6 is a vertical transverse
section of the swinging chuck-head taken on
the line N—O of Fig. 7; and Fig. 7 is a hori-
zontal section of the same taken on the line
P—Q of Fig. 6; Fig. 8 is a horizontal section
taken on the line C—D of Fig. 4 showing the

raising and lowering the worm gear by which
the drills are automatically operated; Fig. 10
is a horizontal section of the same taken on
the line L—M of Fig. 11; and Fig. 11 is a ver-
tical sectional view of the same taken on the

|. fod ; Fig. 9 shows in elevation the device for

55

line I—K of Fig. 10.” Fig. 12 shows in detail

the jointed shafts by which the drill slides
are autimatically operated through the worm

6

gear shown in Figs. 9, 10 and 11; and Fig. 13

shows the drill and its oil duect soldered in the
fluke. | o

A suitable strong frame 1, 2,is provided for
containing the operating parts of the drill.
- At each end of the bed-plate or frame, a
tool-head 8§, 8/, 1is fixed which is bored out
centrally in a horizontal, longitudinal line for
the reception of cylindrical slides 9, 9’ within
the inner ends of which the drills are secured.
The bore of each tool-head has alongitudinal
bottom slot, and each tool carrying slide hasa,
bottom rack 10 which stands down within
these slots for engagement with pinions 51 on
shafts 52 which are mounted transversely in
suitable bearings 53 in the body of the frame,
and have hand wheels 11, 11’ on their front
projecting ends for operating the drill slides,
as seen in KFig. 5. It is important to notice
that in this connection the drills 80 have only
a sliding movement toward and from the work

‘and that the racks of the drill-slides form

locks in the slots of the tool-heads to prevent
the fool slides from turning. |

I prefor to secure the drills in the tapered
socketed ends of the slides as in standard

drills, and I provide for supporting the inner
‘ends of the latter by standards 30, 30’ secured

to the frame and fitted with bushings 31 for
steadying and guiding the drills,
to be drilled is supported in a line with and
between the drills in a swinging head 21

formed of a single casting and adapted tocon-

tain in a revolving duplex chuck-head shown
more clearly in Figs.6and 7. Thisswinging
head is mounted on & horizontal shaft 22
which forms the driving shaft of the machine
and 18 mounted at the rear and at the top

thereof in bracket standards 20, 20® and is

driven by a pulley 27. The swinging head

has a central bore which is co-incident with

operating mechanism by which the drills are | the axes of the drills, and is of a diameter

The work o
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sufficient to receive and f01 m the bearings of
the duplex chuck, the cylindrical body 23 of
which is fitted in the said central bore and
has an enlarged head which forms a chuck at
each end W1th1n which are fitted the chuck
dogs or jaws 42, asT will presently state. The
chuck has an axial opening which extends
into each chuck-head and into this bore the

~ ingot or billet to be drilled is placed and se-

JO

cured at each end by the chuck-jaws. The
swinging frame is slotted transversely to re-

ceive a gear wheel 25 keyed or formed on the

body of the duplex chuck, and a pinion 26 on
the drivingshaft 22, engages this chueck wheel
to rotate the chuck and the article being

~drilled. Thechuck-jaws seen in Figs.6 and 7

20

are secured 1n suitable recessesin the ehuek-
head so that one of them in each head ean be
adjusted by means of the screws 40, 41, and
leave them soadjusted, whilethe 0ppos31te JaAws

~areclamped by square 11eaded screws 44, Both

- jaws by collared ends.

25

sets of screws are connected to the respective
The jaws being fitted
into place the end plates 43, 43 are sorewed
upon the-chuck body by the screws 45 and the
duplex chuck is complete. The swinging-
frame is provided with slots 24 at itsfree end

~and when in its normal or horizontal position,

30

rests upon a suitable projection 95, of the

frame which is provided with soe]:eted bear-
ings- 29 for swing bolts 28 which are co-inci-

| dent with said blOtS, and within which they
-are secured by nuts for clamping the Swing-

35

ing frame in place when the machine is op-
emtmn' - 'I'his construction permits the du-
plex: chuek and its support to be swung and
turned over at the rear of the frame out of
the way of the drills to remove the drilled ar-
ticle or to chuck the work in place. This con-
struction also provides a solid support for
the double chuck, by the bracket: bearings
20—20 - at its. hmﬂ"ed ends and the bolts 28

. at its other end, dnectly upon the frame so

45

that the axial relatlon of the chueck to the

drills is malntamed and 11&, resistance to the

drills equahzed
The provision of the hand-wheels 11 a,llows

- the tool slides to be operated independently

50
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~ adjustment on the rear wall of the framo, as’
- Ishall presently state.
- has its horizontal shaft 61, one of which has
‘a right and the other a left worm-gear, and
| these shafts at their other ends are Jomted to
mounted in bearings 50 as

as described to bring up the drills so that
they touch the work at both ends; while the

~provisions for automatically operating the

machine for feeding both drills toward each
other equally I will now describe.

referring to Figs. 2, 5, and 8, it will be seen
that ed,ch shaft has a worm-gear 60 on its rear
end which engages with a worm-gear 59 on a
horizontal shaft 61 which, at Such gear end,
is mounted in a box 72 dddpted fm vertical

Kach adjustable box

a short shaft 61°,
seen 1n Kig, 12, The jointing of .these shafts

As stated:
each drill slide is operated by pinions 51
which are on each hand-wheel shaft 52, and

488,658

118 made by sleeves 32 and pins 33 and 34

placed at right angles to each other, whereby
the outer ends of said shafts are permitted to
be raised and lowered to engage or disengage
their right and left worm-gear 59 with the
worm gear 60 of the said hand wheel shafts.
The short shaft 61° has a gear wheel 62 which
engages with a gear wheel 101 mounted on a

7<

75

stud 103 on the standard 20 and which last

named gear engages with a pinion 102 on the
driving shaft 22, as seen in Fig. 2 whereby the

jointed shafts 61 61* are caused to rotate to- .

gether and thus give simultaneous motion to

_Lhe drill-slides thlou'::r'h the worm gear 59 and

80

60. Theboxes 72 for the shaft61,areshownin
Figs. 9, 10 and 11, and as theleln shown they

are mdde with dove tail recesses which engage
vertical dove-tail projections 72* on the back
wall of the frame and thus allow of their ver-
tical adjustment.
boxes have lugs to which are pivoted by pins

z Iig. 9, a erank arm 71 whichis fixed on the
“end of a shaft 68 mounted in the frame paral-
lel to the hand-wheel shaft 52 and having on

its frent end a latch-lever 58 as seen in Fw'%
1, 3, and 8. |
lowering the boxes 72, 72 of the shafts 61,
for the purpose stated, and when so raised the
worm-gears 59 of both shafts are held in en-

_n*a,ﬂ‘ement with the worm-gear 60, by means
a latch 58° on the end of the lever 58 en-

?agmq a trip latch 57 on a_stud 67 on the
front side of the frame as seen in Fig. 1. It
1s in this relation of these parts that the feed
of the drills is made antomatic.

For stopping the feed of the drills I provide

the following automatic ‘device. Upon the
outer ends of each drill slide I fix an -arm 54

- standing toward the front and toits end arod

0o 18 fixed, 1t extends along tlie side of the
head block and passes freely through an eye
67% on the upper end of the latch-lever 67. A
stop 56 is adjustably secured on this rod 35

At their upper ends these

These levers are for raising and.

0o

95

ICO

105,

IIO

by a screw 66 so that the said rod moving in-

ward with the drill-slide, will bring its stop'7
56 against the eyed end 67" of the lateh -lever

and moving said end inward will trip the

latceh 6770 from the lateh 58* of the hand lever
58, and thus releasing the erank arms 71 al-
low the boxes 72 Wlth their gear to descend
by gravity and stop the automatle feed of the

drill slides. . In this position the boxes are

supported b} suitable stops on the frame-wall,
and in this action the shafts 68 will be par-

15

120

tially rotated. When thusthrown outof gear

with the driving shaft, the drill-slides can be"
In this au-
tomatic feed of the drill-slides it is important
to notice that the stops 56 can be set in such-

drawn out by the hand wheels.

125

relation to the trip-levers that one of them

can be tripped before the other and its drill
can be drawn back leaving the other drill to
continue its feed so as to drill the bore com-

pletely through the wor kand thusavoid bring-

ing the two drills together. This practwally

'lma;kes of the du plex drill two separate and
distinet drills, both operating together but:

I30
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either independently for the purpose of com- | tains a true alignment of the axis of the du~

pleting the bore. | I

Provision is made for automatically sup-
plying oil to the drills to aid the work and
lessen the heat of the drill as I will now de-
scribe. Theshankof the drillis bored through

to form a channel 90, and a tube 91 connects

with the channels in the fluke, to the walls of
which, it is soldered and terminates at the
point 92 so as to deliver the oil under press-
ure at the point of drilling.

For supplying the oil I provide the follow-

ing means: Each drill slide has a central bore

9* seen in Fig. 5 which opens into the taper-
ing socket for the drillshank, and at the outer

end of said slide, into which end a coupling
- 73 18 screwed.

1o these couplings are -at-
tached rubber tubes 40 which extend to and
are connected to a pipe 105 connected with a
pump-barrel 5 fixed in a tank 4 at the rear
side of the machine.
ing shaft next the swinging frame, is a crank
7, to the pin 12 of which, is connected the
plunger rod 6 of the pump, so that the oil is
forced by the pump into both tubes duaring
the operation of the drills—the supply tubes
moving with the latter. The drills are nec-
essarily one right and the other left, since the
ingot revolves in one direction and is drilled
from both ends in a duplex chuck. This
chuck is rotated by direct gear counnection
with a power shaft mounted at the side of
the machine, and which also operates by di-
rect gear connection, the jointed shafts by
which the duplex drills are operated either
simultaneously or independently. -
The machine is designed for drilling arti-
cles of cylindrical form and more especially

for the production of ingots which are after-

ward drawn or rolled into seamless tubes,
gun-barrels, hollow spindles, and similar ar-
ticles. .The cylindrical form of the bearings
for the drill-slides and the manner of locking
them from turning, renders them very firm
and solid in their movements and preserves
the perfect alignment of the drills; while the
manner of mounting the duplex chuck, gives
the advantage of placing the billet in align-
ment with the drills by a swinging movement
of a head in which the duplex chuck has a
bearing from onechuck jaw head tothe other.
When the swinging head is turned over out
of the way of the drills, it hangs down at the
rear side of the frame, and in this position
the work is put into the bore of the chuck
and secured by the dogs, two of which, as I

- have stated, are permanently set and the other

60

two are clamped upon the work at each end
and the work is thus properly aligned in the

bore of the chuck before the latter is turned

over in place between the drills. When so
placed the swinging head presents the work
in alignment with the drills without further
adjustment, because the divided bearings of
the swinging-head on the driving shaft, and
the slots in the other end of said head, keeps
1t from the least lateral deflection and main-

At that end of thedriv-

supported against such action.

plex chuck with the drills.

The jointing of the worm -gear carrying.

3

/G

shafts may be effected in any suitable man-

ner that will allow for the disengagement of

the worm-gear for the purpose stated.

Referring to the hand-lever 58 seen in Fig.

1, it will be understood that its lateh end 582

1s made beveled or convex on its upper side

so as to act like a cam on the lower beveled
end of the trip lever 67 to push it away when
sald lever latch end is raised and allow the
latch end of the trip-lever to fall back by

gravity under the latech end of said hand-le-
ver and thus engage the hand-lever with the

trip-lever.

Referring to the mechanism for operating
the drill-slides by hand, it will be understood

s

_'8)‘.

that when one of said slides is disconnected

from its automatically operating mechanism,

1t 1s drawn out by its hand-wheel to withdraw

its drill from the work while the other drill

continues its work to complete the bore in

the middle of the length of the article and:

while so completing the work, the machine
acts with a single drill and the work is solidly

bore is thus completed this drill is also dis-
connected from its automatically operating
mechanism, the slide drawn out by the hand-

wheel and the chuek swung over and sup--
ported at the back of the mnachine in conven-
lent position to remove the work and put an-

After the

9¢

95

702

other billet in the chuck. When the billets -

are all of thesame sizethechuck jaws donot

require to be specially adjusted for each bil-

let, but the latter are clamped directly upon’

the fixed jaws which are set so that the bore
will be made in the axis line of the billet.

But forlarger or smaller diameter billets the -
Jaws are adjusted so as to bring the axis of

the billet in co-incident line with the axes of

‘the drills.

- Referring to the oil conduit for the drill I
make 1t of a small tube of pliable metal so

that it can be twisted around in and follow-
ing the fluke and soldered or brazed on the

walls thereof; thereby carrying it away from

the walls of the bore, and giving it the func-

tion of a screw thread within the fluke to fa-

T05

ITO

115

cilitate the discharge of the filings. - -

~Having thus described a drilling machine
embodying in preferred form the several fea-

tures of my invention in combination, what T
separately claim and desire to secure by Let--

ters Patent is:

1. In-a drilling machine, the combination

of a drill slide having a cog rack and & pin-

ion engaging said rack, with a worm-gear on

the transverse shaft of said pinion, and a de-
vice for operating said worm-gear consisting

of a longitudinal shaft having a correspond-

Ing worm-gear, a vertically adjustable jour-

nal-box for said longitudinal shaft, a supple-
mental shaft having a erank-arm on one end

pivotally connecting said journal-box,a latch-

120

124

130

lever on the other end, a trip-lever forengag- -




M

ing said latch-lever, and suitable means con-
nected with the drill-slide for tripping said
trip-lever, for the purpose stated.

2. In a dllllll’lﬂ‘ machine, the drill-slide hav-
ing a parallel rod 35 prowded with an ad-
Jllstable stop 96, in combination with a trip-
lever 67, 100&561}7 engaging said rod, a latch-
lever engaging saad tr1p-lever'_ a rack and

pinion connection for said siide, a crank-arm

IO

20

71 on the crank of said latch-lever, a verti-
cally adjustable box, pivotally connected to
sald crank-arm, a longitudinal shaft, having.
a worm-gear, journaled in said box, suitable
means for operating said shaft; and a corre-.
sponding worm-gear on the mck engaging

pinion shaft, for operation in the way de-
scribed.

3. In a drlllmg machine, the combination
of the duplex drill-slides, each having an op-

erating rack and pinion connection, a worm-

gear 60 on each rack engaging pinion shaft,
a longitudinal shaft of Jomted sections hav-
ing worm-gear 59, a vertically adjustable

journal—box on the outer ends of said jointed

shafts, and suitable means for operating said
jointed shafts |
ing said adjustable journal-boxes with the

~drill slides, whereby the movements of the

_30

latter toward each other will automatically
operate to disengage the said jointed shaft

worm-gear to thp the operation of the slides

- 1n the way and for the purpose stated.

35

40

4. In a drilling machine, a duplex chuck-.
-head consisting of a tubular cylindrical body

having radial chuck- -dogs at each end,and a

cweumferentla,l driving gear medmtely of 1ts
ends, in combination with a bearing for sup-
portmﬂ" said chuek, duplex drill- slldebland,
mechanism for opera‘ring the chuck and the

drill-slides, substantially as desecribed.

. erating rack and pinion connectlon with a

45

50

duplex work supporting chuck, a hmﬂ*ed Sup-
porting head forming ;]ournal bealmﬂ' for
sald chuck and means for rotating the latter
within said hinged head, subst&ntmlly as de-
scribed.

6. In a dnlhnn' machine, the combmatlon-

of duplex drlll-qlldes each ha,vmﬂ* an. operat-
ing rack and pinion cannecblo_n with a du-

- plex work holding chuck having a gear wheel

55

6c i

mediately of its chuck heads, a hinged sup-

porting head forming a journal for said chuck

and a shaft on whwh said chuck bearing head.

is hinged having apinion engaging said chuck
gear, substantmlly as deseribed.

7. In a drilling machine, the combination

of duplex drill—slides_ each having an operat-
ing rack and pinion connection, with a rotat-
ing duplex work holding chuck and a hinged
bearmw therefor adapted to be suppor ted in

, With trip mechanism connect-

!

488,658

allﬂ'nment between said drill slides and to be
turned over out of the way at the side of the
machine, substantially as described for the
purpose stated

8. In a drilling machine, the combination
of duplex drill—s'lideswith a rotating duplex
chuck having an axial bore, an enlarged an-
nular head at each end provided with adjust-

able jaws or dogs, a swinging bearing head

for said chuck, and a gear on the latter be-

tween its heads for :("::.1;:5511151ﬂF sald chuck, sub-

stantially as described.

- 9. In a drilling machine, the combination
of duplex dmll—shdes mechanism for connect-
ing them for automatic operation, and a ro-
tating duplex work holding chuck, with a

trip device for connecting and disconnecting
the-drill-slides with their operating mechan-
1sm consisting of the transverse shafts 68
-each having a erank-arm
lrengaging and disengaging said operative.
‘mechanism, the rods 35 on the drill-slides each
‘having an adjustable stop 56, a trip lever 67

pivoted on the frame for each slide-rod and

a latch lever 58 on each shaft, and mechan-
‘anism for operating said drill-slides by hand
‘whereby both drill-slides may be operated to-
gether and one of them stopped and drawn
out from the work while the other continues

to operate for the purpose stated. -

10. A duplex drilling machine, COIlE:l‘StII]ﬂ"
,essentlally of two drlll-shdes a shaft at 1he |
back of the machine formed of three jointed
sections the two end sections whereof are
mounted 1n vertically adjustable boxes at

their outer ends and provided each with a

worm-gear, adriving shaft above said jointed

shafts and geared to the middle section there-

of, a transverse shaft beneath each drill-slide
|-having a worm-gear engaging the worm-gear

5. In a drilling machine, the combination.
of the duplex drill-slides each having an op-

of the jointed 5hdfts a,nd a pinion engaging

a rack on thedrill-slide, a SUpplemenLal shaft
‘beneath each drill-slide having a ¢rank arm
pivotally connecting said boxes,and a latch-
lever at its front end, a horizontal rod at-
tached to the outer end of each drill-slide,
and a trip-lever on the frame connectihg said
rod and latch-lever, a swinging head, mount-

ed on the power-shaft between the drills, a

duplex hollow chuck mounted in said head

having a gear mediately of its ends, and a
pinion on said power-shaft engaging said
chuck gear for operation subqtantmll‘} as de-
scubed

In testimony whereof I have signed this
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SpECIﬁC&tIOH in the presence of two Subscub- |

ing w1tnescleb

WILLIAM ALLEN McCOOL.

- Witnesses:
I'. N. BEEGLE,
- K. C. REBESKE.
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