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UNITED STATES PATENT

OFFICE.

WENDELL PHILLIPS NORTON, OF TORRINGTON, CONNECTICUT.

 DRILLING-MACHINE.

SPECIFICATION forming part of Letters Patent No. 528,381, dated October 30, 1894.
Application filed April 22,1893, Serial No. 471.3_91-' (Nomodel.)

To all whom it may concerne:

Beit known that], WENDELL PHILLIPS NOR-

TON, of Torrington, in the county of Litchfield
a,nd State of Connecticut, have invented a

new and Improved Dmllmg-Mauhm e,of which
the followmﬂ' isa full, clear and ehaet descrlp- |

tion.
The object of the Iinvention is to provide a

new and improved drilling machine which is

simple and durable in construction, very ef-
fective in operation, adapted for use as a |

single or duplex drilling machine and more
eSpemaHv designed for dI‘llllIlﬂ‘ and reaming

 lathe spindles, billets, ingots, bars and other

I5

straight and ftrue

bodies requiring a comparatively long but
hole throughout their

length,
The invention consists principally of a

- hinged work-supporting - head adapted to
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218 a front elevation of the same.

swing in or out of alignment with the drill or

drills, the. said head carrying a revoluble

chuck head. |
The invention also consists of certain parts
and details, and combinations of the same, as
will be hereinafter described and then pomted
out in the claims. * -
Referenceisto be had to the acecompanying

drawings, forming a part of this specification,

in Whlch mmﬂar letters of reference mdlcate
corresponding parts in all the fisures.
Figure 11s a plan viewof the 1mprovement
arra,nﬂ'ed as a duplex drilling machine.” Fig.
Fig. 3 1s
a rearelevationof thesame. Fig. 41s a cross
section of the same on the line 4:——-4 of Fig. 3.

Fig. 5 is a similar view of the same on the line

Fig. 6 is an enlarged sectional |
' E in place in the said chuck head. The

5—>5 of Fig. 3.
plan view of part of the tripping device for the
feed mechanism. Fig. 7 is a eross section of
thesame. Fig.81san enla,rfred side elevation

- of the box for one of the shafts for the trip-

50

ping device.
of the sameon the line 9—9 of Fig. 8. Fig. 10
is a transverse section of the same on the line
10—10 of Tig. 9. Fig.11 is an enlarged side

elevation of one of the studs for the tripping

device. Fig.12 is a cross section of the same
on theline 12—12 of Kig.11. Fig.13isanen-
larged sectional side elevation of the work-
supporting head; and Fig. 14 is a transverse
section of part of the same, the chuck head
being removed,

Fig. 9 1s a sectional plan view

i

'As illustrated inthe drawings, the machine

is arranged as a duplex machine with two

drills in alignment with each other, and fed 55
toward each other to bore or ream the article
from both ends, but the machine may be made -
with a smﬂ'le drill for boring the article
through trom one end. only e

The drilling machine 1s prowaed mth a 6¢
suitably-constructed frame A on the ends of
which are secured the tool heads B, B/, in
which are mounted to slide longitudinally,
the slides C, C’, respectively, carrying at

'their opposite ends, the drills'D and D', 65

adapted to engage the body or article E to
be drilled from both erds, it being under-
stood.that the drills and shdes are in align-
ment with each other. - The body or artlcle
E is revolved and supported in a work-sup- 70

porting head F hinged on the main driving

shaft G for the machine, the said drlvmg
shaft being ;]ourna,led in suitable bearings
arranged on the main frame A (see Fig. 3),
the sald shaft carrying the usual cone pul- 73

| leys G’ connected by a belt with pulleys on

a counter-shaft for imparting a rotary mo-
tion to the said shaft G. The drills D and
D’, before entering the body E pass through
&nd are guided in the drill guides or stand 80
ards H orected on the frame A on oppOSIte
sides of the work-supporting head F.

- The work-supporting head F, shown in de-
tail in Fig. 13, is provided with a frame F
hinged on  the shaft G and formed in its for- 85
ward end with suitable bearings for a chuck

1 head F?, mounted to revolvein the said frame

and carrying on its ends, chucks E° of any
approved construction, for securing the work
90
chuck head F?is formed at its middle be-
tween the bearings of the frame F’ with a
gear wheel F*in “mesh with a pinion F® se-
cured on the main driving shaft G, so that
when the latter is rotated the said pinion F° g5
imparts a rotary motion tothe gear wheel E*,
whereby the chuck head F? and the work
held therein are rotated at the desired rate

of speed.

The free end of the frame 0% rests on a 10y

suitable offset A’ on the main frame A, (see
Fig. 14,) and this free end is adapted to be

| 1ocked in place by means of bolis Fﬁ, plvoted |
| on the said offset A’ and engaging slots in

Hﬂ““\._.
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the free end of the frame F’. (See Iigs. 1
and 14.) When the nuts of the bolts I® are
loosened the said bolts can be swung down-
ward to unlock the frame F’, to permit of
swinging the latter upward and rearward out
of alignment with the drills D, D’, to permit
of conveniently removing the drilled body or
article and to insert anotherone to be drilled.

In order to conveniently swing the head If
upward and support it in such a position, |
connect the free end of the frame F’ with a
chain F7 connected with a suitable hoisting
mechanism located overhead. Now, by ma-

nipulating this hoisting mechanism, the head |
TF ean be swang upward and supported in

this position for the purpose above described.
After a new body is inserted the head is
again permitted to swing downward into its
normal position and then locked in place by
the bolts F® to hold the work in alignment
with the drills D and D’. The latter, as
well as the slide C’ supporting the drills,
do not revolve, but have a longitudinal slid-
ing motion, each of the slides C or C’ be-
ing provided for this purpose at the under
side with a rack C?, fitting into a correspond-
ingly longitudinally-extending groove in the
respective tool head B or B’. The mechan-
ism for imparting a feed movement to the
tool heads C and C’ and the drills D, D’, car-
ried thereby, are alikein construction, so that
it suffices to describe but one. IKach of the
racks C? is in mesh with a pinion C° secured
on a transversely-extending shaft C* mounted
to turnin suitable bearingsin the main frame
A directly under the tool head B or B’. One

- outer end of this shaft C* carries a gear wheel

4.0
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(3, (see Figs.1,3and 5,) in mesh with a pinion
(¢ secured on the rear end of a transversely-

extending shaft C? also journaled in the main

frame A under the respective tool head B or
B’. On the rear end of this shaft C7is se-
cured a worm wheel C°® and on the front end
of the said shaft is secured a four-armed han-
dle C° to enable the operator to impart a feed
motion to the respective slide C or C/, by
kand, whenever desired. The worm wheel
(8, however, is connected with and driven
from the main driving shaft G, and for this
purpose, the said worm wheel meshes into a
wormn I secured on a longitudinally-extend-
ing shaft I’ connected by a universal joint I*®
with short shaftI’journaled in suitable bear-
ings on the main frame A parallel to the main
driving shaft G. On this shaft I° is secured
a small gear wheel I* in mesh with a pinion
1> mounted to rotate on a stud I° held ad-
justably in a bracket projecting from the
main frame A, (see Fig. 3,) and this pinion I’
carries on its inner face, a gear wheel 1" in
mesh with a gear wheel I%, held on the main
driving shaft G. Thus, when the latter 1s ro-
tated, the said gear wheel I° rotates the gear
wheel 17, which rotates the pinion I° and the
latter drives the gear wheel I* thusimparting
a rotary motion to the shaft I° which, by the

ﬂ
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universal joint I?, revolves the worm shaft I,

so that the worm I rotates the worm wheel C*

and the latter transmits its rotary motion by
the pinion Cf to the gear wheel C°, held on
the shaft C¢ which, by the pinion C? engag-
ing the rack C% imparts a sliding motion to
the corresponding slide C or C’. DBy this ar-
rangement a longitudinally-forward feed is
given to the two drills D and D’ simuliane-
ously, so that the said drills enter the body
or article B from opposite ends, and as the
said body is revolved, the aperture is drilled
| thereln.

Now,in orderto automatically stop the feed
of one of the drills D or D/, previous to the
two drills meeting in the middle of the body
E, I provide tripping devices arranged as fol-
lows: The outer end of the shaft I’ is jour-
naled in a journal box J formed at its inner

face with a slide J’ fitted to slide in a guide-

I way J? hung on pivots J® and J*% secured to
the main frame A, the lower pivot J* engag-
ing a longitudinal elongated slot in a guide-
way J%, to permit a slight swinging motion of
| the latter from the pivot J3, as a center.

upper end J°of theslide J’ carries a pin J°; (see

Figs. 8,11 and 12,) formed with a flattened off-

set J7 extending into an elongated slot K"

formed on acrank arm K, secured on the rear
end of a transversely-extending shaft K-
mounted to turn in suitable bearings on the
main frame A. On the forward end of this
shaft IX? is secured a latch lever K (see I'ig.
2) abutting with its top edge on the under
side of a triplever K7, fulerumed on the front
side of the frame A, as plainly shown in the
said Fig. 2. The lower end of the trip lever
K5 is adapted to pass into a notch K* formed
| on the latch lever K3 at the time a swinging
motion is given to the trip lever I° to per-
' mit an upward swinging of the lever K° or
| turning of the shaft K* and a downward
| swinging of the crank arm K, caused by the
| weight of the journal box J and the shaft I’

journaled therein, it being understood that

the latter swings from the universal joint I?

as the center. This movement takes place

moves off the top edge of the latch lever IK?
and into the notch K% so that the worm 1
held on the shaft I” moves out of mesh with
the worm wheel C5, thus stopping the feeding
of the slide C or C’ and consequently that of
the drill D or D’ respectively. A swinging

motion is given to the trip lever K° from the

The
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whenever the lower end of the trip lever I*

115

I12C

respective slide C or C” and for this purpose

| the upper end K° of the said lever engages
loosely a longitudinally - extending rod K
provided with an adjustable stop or collar
K8 and screwed on a bracket IX° on the rear
| end of the corresponding slide C or C’, as

plainly shown in Figs. 1,2, 3 and 7. Now,
| the collar K8 is adjusted on the rod K7 a dis-
tance from the end K¢ of the trip lever K° to
correspond with the distance the drill D or
is to enter the body E, so that when the

[25
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respective drill has moved about half-wa
into the body, its further feed is stopped by
the tripping device above described.

When the feed of one of the drills D or D’ |
has been stopped by the automatic tripping

device, as above described, then the other
drill is still fed forward to complete the aper-
ture in the body K. As soon as thisis done,
the respeclive tripping device of this drill
will be actuated, to stop the forward feed of
the last drill. The operator then turns the
handles C° so as to move the slides C and C’
outward to disengage the drills D and D’
from the body E after which the bolts F° are
disengaged from the frame F/and the head F
is swung upward and the chucks F° loosened,
to permlt of removing the drill body E. A
new bodyisthen meerted The head isagain
swung downward and locked in place, atter
which the operator swings the latch lever K®
downward to again set the trip lever K° on
the top edge of the said latch lever K2 at the
Same time moving the worms I into contact
with their worm “wheel C8. A forward feed
of the slides C and C’, then again takes place,
to cause the drills D and D’ to enter the re-

" volving body E for boring a longitudinal

30

35

aperture therein.

In order to feed the neeessarylubrwd,nt to
the forward ends of thedrills D and D/, I pro-
vide each of thelatter with a small pipe L tor-
minating near the cutting edge of thedrill at
the front end thereof, a,nd extending 1in the
twist of the drill alonc" the shank thereof to
finally connect with an oblique aperture

- formed in the butt end of the drill, and lead-

4Q

45

ing to a longitudinal aperture opening into
the hollow slide C or C’ respectively, con-
nected at its outer end with a pipe L’ con-
nected by a flexible pipe L° with a stationary

pipe L® supported from the main frame A in

suitable brackets, as plainly indicated in Fig.
1. The two pipesL® fromthe two slides con-

nect with a short pipe Litleading to the lower

end of a cylinder N, of a suitable pump con-
nected with a lubrleent supply, and contain-

- ing a plunger N’ pivotally-connected by a pit-
“man N? with a wrist pin N° held on a erank

50
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disk N4secured toashortshaft N° journaled in
suitable bearings on the main frame A. (See
Figs.1 and 4.) “On this shaft N° is secured a
gear wheel N° in mesh with a gear wheel N*
held on the main driving shaft (z, 80 that

“when the latter rotates arotary motion 1S 1m-
55 P

arted by the gear wheels N7 and N¥ to the
shaft N* whlch by the crank disk N* and pit-
man N< -causes ‘the plunger N’ to reciprocate
and thus pump lubricant through the pipe L*
into the pipes L% The lubricant passes along
these pipes into the flexible pipes L” and to

the pipe L’ connected with the outer end of

the respective slide C or C/,through the cen-
tral bore of which passes the lubrma,nt to the
aperturesin thedrill butts to finally pass into
the pipe L and to the cutting edge of the drill

1

in the body E. Thus, as long as the driving
shaft is rotating,oil is fed to the drills by the
action of the pump driven from the said main
driving shaft, A flexible connection between
the pipes L® and L’ is necessary, owing tc the
sliding movement of the slides Cand o, As
1lluetrated in Fig.4,the pumpcylinder N is set
in a lubricant receiving vessel O attached to

a partition extending from the main fr ame A.
It will be seen that the feed of either of the

slides C and C’ can be stopped at any fime by

/©

75

the operator shifting the trip lever K® by

hand, so that the lower end of the lever drops

‘into the notech K* to permif an upward swing-
ing of the lateh lever K® as previously. de- 8o

—

I

l

able stop in combination with a frip

seribed, so that the worm wheel Iis moved out
of eontaeb with ifs respective worm wheel (8,
Having thus fully described my invention,

Patent—

1. In a dr 1111[10‘ machine, the combination
of a drillslide havmg a cograck and a pinion
engaging said rack, with a worm-gear on the
transverse shaft of said pinion, and-a device
for operating said worm-gear consisting of a
longitudinal shaft ha,ving a correspending
worm-gear, a vertically adjustable journal
‘box for said longitudinal shaft, a supplemen-
tal shaft having a crank arm on one end
pivotally-connecting sald journal box, a latch
lever on the other end, a trip lever for engag-
ing said latch lever, and suitable means con-
neeted with the drill slide for tripping said
trip lever, for the purpose stated.

2. Ina drﬂhnﬂ' machine, the drill slide hcw-
ing a parallel rod provided with an adjust-
lever,
loosely engaging said rod, a latch lever engag-
ing said trip lever, a rack and pinion con-
nection for said slide, a erank arm on the
crank of sald lateh lever, a vertically-adjust-
able box, pivotally-connected to said crank
arm, a longitadinal shaft,having a worm gear,

I claim as newand desire to secure by Letters

90.
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journaled in said box, suitable means forop--

erating said shaft,anda corresponding worm-
gearon the rack engaging pinion shaft, for
operation in the way descubed
3. In a drilling machine, the combination
of the duplex drill slides, each having an op-
erating rack and pinion connection, a worm-
gear on each rack engaging pmlon shaft, a
lonmtudmal shaft of jointed sections ha,wnn-
a worm-gear, a vertically-adjustable JOlII’I]&l
box on the outer ends of said jointed shafts,
and suitable means for operating said j ointed
shafts, with trip mechanism connecting said
adjustable journal boxes with the drill slides,
whereby the movements of thelatter toward
each other will automatically operate to dis-
engage the said jointed shaft worm-gear to
stop the operation of the slides in the way
and for the purpose stated.

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

hevmg a chuck at eaeh end, and a circum-

110
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ferential driving gear mediately of its ends,
in combination with a bearing for supporting
said ehuck, duplex drill slides, and mechan-
ism for operating the chuckand the drill
slides, substantially as described. .

5. In a drilling machine, the combination

of the duplex drill slides each having an op-

erating rack and pinion connection, with a

duplex work-supporting chuck, ahinged sup-

porting head forming journal bearing for
said chuck and means for rotating the latter
within said hinged head, substantially as de-
seribed. -

6. In a drilling machine, the combination
of duplex drill slides each having an operat-
ing rack and pinion connection, with a du-
plex work-holding chuck havinga gear wheel
mediately of its chuck heads, a hinged sup-
porting head forming a journalfor said chuck
and a shaft on which said chuck bearing
head is hinged having a pinion engaging said
chuck gear, substantially as described.

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
bearing therefor adapted to be supported in
alignment between said drill slides and to be
tarned 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 slides with a rotating duplex
chuck having an axial bore, a swinging bear-
ing head for said chuck, and a gear on the
latter between its heads for rotating said
chuck, substantially as described.

9. In a drilling machine, the combination
of duplex drill slides, mechanism for connect-
ing them for antomatic operation, and a ro-
tating duplex work-holding chuck, with a
trip device for connecting and disconnecting
the drill slides with their operating mechan-
ism consisting of transverse shafts each hav-
ing a crank arm connecting and engaging

~and disengaging said operative mechanism,

50

.......

rods on the drill slides each having an ad-
justablestop,a triplever pivoted on the frame
for each slide rod and a latch lever on each
shaft, and mechanism for operating said drill
slides by hand whereby both drill slides may
be operated together and one of them stopped

t
|

|
|

l
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and drawn out from the work while the other

continues to operate for the purpose stated.

10. A duplex drilling machine, consisting
essentially of two drill slides, a shaft at the
back of the machine formed of three jointed

55.

sections the two end sections whereof are

mounted in vertically adjustable boxes. at
their outer ends and provided each with a

6o

worm-gear, a driving shaft above said jointed -

shafts and geared to the middle section

thereof, a transverse shaft beneath each drill

slide having a worm-gear engaging the worm-
gear of the jointed shafts and a pinion en-
caging a rack on the drill slide, a supple-

mental shaft beneath each drill slide having

a crank arm pivotally-connecting said boxes,

and a latch lever at its front end, a horizon-

tal rod attached to the outer end of each drill
slide, and a trip lever on the frame connect-

ing said rod and latch lever,a swinging head,
mounted 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 chueck gear for operation substantially as

‘described.

11. A drilling machine provided with a
hinged work-supporting head, comprising a
frame mounted to swingon the main driving
shaft, a chuck head journaled in the said
frame and carrying chuecks at its ends, a gear

"wheel secured on thesaid chuck head between

the said chucks, and a pinion in mesh with
the said gear wheel and secured on the mailn
driving shaft forming the pivot for the said
frame, substantially as shown and described.
- 12, In adrilling machine, the combination
with a driven shaft, a worm shaft carrying a
worm, a universal joint connecting the said
worm shaft with the said driven shaft, a jour-
nal box for the outer end of the said worm
shaft and formed with a slide, a gunideway
mounted to swing and engaged by the said
slide, a crank arm pivotally-connected with
the said journal box, and a tripping mech-

anism, substantially as described, and con-

nected with the said crank arm, as set forth.
'WENDELL PHILLIPS NORTON.

Witnesses: o
- EmMmaA E. RORABACK,
WILLARD A. RORABACK.
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