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~ IMPROVEMENT IN METAL-DRILLING MACHINES.,

~ WILLIAM HENRY JUDSON, OF TITUSVILLE, PENNSYLVANIA.

: i

AU T Speclﬁcatlon forming part of Letters Patent No. 129,831, dated July 23, 1872

Speciﬁc&tiﬂll.-.'deS’CI'-ibiIlg' certain Improve- |
© = ments in Universal Radial Drilling-Machines,
- Invented by WiLLiAM H. JUDSON, of Titus-
~.= . ville, in the county of Crawford and otate of
.~~~ Myinvention relates to improvements in the
. construction and operation of that.class of ma-.|
© . chines known as radial drilling-machines, by
<, means of which the drills can be made to op-
o eratein any direction without moving the base .

. of the machine. The first part of ‘my inven-
©ooo o tion relates to improvements in the. construc-

o socket which carries the drill-arm; and the
©0 .. invention consists in constructing the pillar
... with a shaft of tapering or conical form, and
- therevolving socket with a correspondingly-

.: o 'jSh_a;pied.-interior_.periphery,'a,nd,a,lso,fwith a V-

S shaped flange or foot, which sets in a corre- |

~ spondingly-shaped groove in the base of the

R pillar, so that the socket will always have a
“- o solid bearing and be in proper working posi-
o - tlon, notwithstanding the wear consequent on

~© friction. The second part of my invention re-

i o lates to the adjustment. of the head and drill-
. arm socket; and consists in a new and im-
i~ - proved combination of devices for raising and

~ lowering the same to any required height up-

- . on the revolving socket by means of power
~ . .derived from the main shaft, as hereinafter

. fully set forth, The third patt of my inven.

= SRR tion relates 130 the (11'111—&1‘11’1, &Hdthﬁ ‘inven-

S tion of devices whereby the arm is made to

~ revolve on its longitudinal axis, and can be
-+ . adjusted and securely held in position during

. the operation of the drills.  The fourth part
“oo - of myinvention relates to the arrangement of

Gl the driving mechanism with relation to the

o revolving arm and socket, whereby the drill-

s+ .spindle can be made to-operate with equal
' facility in any direction without alteration of
«  gearing in any particular and without moving
.. the base of the machine, all as hereinafter |
.~ more fully set forth. The fifth part of my in-
. . vention relates to the bearings of the revolv- |
' ingarm; and consists in so constructing the
' arm-socket and revolving arm-head as fo Te-
-+ lieve the arm-shaft and its connecting mechan-
. ism of all strain, as hereinafter more fully set;
.. forth. The sixth part of my invention relates
~. - tothe construction and operation of the drill-

spindle sooket;'”aﬁd cdns:ists in COIlstrueting
the socket with a worm for operating the feed-

shaft automatically by means of interposing
mechanism, consisting of a solid shaft set at
right angles to the spindle-socket, and formed

~a8 a gear-wheel at one end, engaging with the -
“worm, and having a worm keyed on its other .

end, which engages with a gear-wheel on the

feed-shaft. It also consists in securing the
gear-wheel onthe feed-shaft by friction throu gh

the agency of conical bosses secured by an

adjustable lock-nut; and, also, in connection

therewith, it consists in providing mechanism

‘whereby the speed of the feed may be altered
~without having to stop the machine to effect
the change, and so that it may be accomplished
by hand or power, all as hereinafter more fully
set forth, i ) N R o o

~ In the accompanying drawing, Figure 1 is

a side elevation of my improved drilling-ma-

chine with portions cut away, to show the in-

terior arrangement of parts and operation of

mechanisms. Fig. 2is a top-plan view of same,
with a portion of the adjustable cap removed

to show the gearing. Fig.3 isa top-plan view =
of the drill-arm and socket, with parts cut away
to show the mechanism for revolving the arm,

&c.  Fig. 4 is a longitudinal sectional view,

showing the pivot-plate and shafting of the
arm. Kig.5 is a cross-section. Fig. 6 is a set-
tional view; and Fig. 7 is a sectional view of

the slotting-head.

- A represents the base of the machine, the
portion A’ being the base of the pillar on
which the machine revolves, the other por-
tions constituting the bearing-frame for the

driving mechanism. This base or frame may

be mounted on a truck, so that the machine
-may be moved from place to place or along a
B 18 the pillar which - °

tram-way as desired. ] _
supports the machine, and on which the cylin-

der or socket C is made to revolve, The pil-

lar B is made tapering, or of conical form, as

shown in Fig. 1 of the drawing, and the inner :
periphery of the socket O is also made taper-
Ing to correspond with the conical form of the
pillar; the outer periphery of the socket Cis

cylindrical throughout its entire length, ex-

cept at the bottom, where it is flanged out-

wardly with a V-shaped flange, which sets in .=~
& correspondingly-shaped groove formed in
| the base of the pillar, as shown at a a, Fig. 1

. LU
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- drills, and which retains them securely In po- i
sition when adjusted. I is the ‘drill-spindle |

all operated as hereinafter set forth. L 1s the
main driving-shaft, journaled in proper bear-
ings in the base or frame of the machine, and
operated by a cone, M, in the.usual way. N
is a movable shaft, provided with gear-wheels
n »/, which are made to engage with corre-
sponding gear-wheels m m’ on the shaft L
when increased power is required 1n drilling
heavy work. This change is accomplisehd by
removing the pin 1, which keys the wheel m/
to the cone M and shaft Li; the cone and wheel
m (which is secured to and revolves with the
cone) are then left free torevolve independent
of the shaft L; the shaft N is then moved
along until the wheels n %/ engage with the
wheels m m/, in which position they are se-
cured by a catch, 2, engaging with a slot in
shaft N, By this arrangement the driving-
power is transmitted by wheels m and » to
the shaft N, and by wheels »’ and @' back to
shaft L., thereby gaining anincrease of power

with reduced speed. DBy shifting back the ]

shaft N and reinserfing the pin 1 the cone
again becomes keyed to the shaft L and the
machine resumes its former speed. In drill-
ing heavy and light work, alternately, this
means of adjusting the power to the work
is very desirable, and can thus be accom-

plished without adjusting any other part of

the machine. The shaft L passes into the
base of the pillar and is provided with a

tion for the purpose of :adjustment of the

~ on the drill-arm, as hereafter described. The |
pivoting of the drill-head is also accomplished | mechai

in the same manner as the socket C and the |
drill-arm—a device which permits of free rota- |

 socket, J the spindle, and K the feed-shaft, |

| ¢,

| Q, the other side being pivoted to a screw-rod

which passes down through the journal-bear-

‘ing 4, for the purpose to be described. This
cap-piece Q is also provided with a projecting

..........

3 and 7, and which passes downward through

an adjusting lug or bracket, ¢, pierced with
three holes. Between the lugs 7 and ¢1s a

sleeve-cluteh, ¢/, having a tongue, which en-

oages with a vertical groove or slot formed in
the rod T, and having a handle, whereby the
rod is turned in its bearings; it 1s also pierced
with a hole, through which, and through one

| or other of the holes in bracket ¢, a pin 18 1n-

serted to retain the rod T in the required po-

| sition. On the upper end of the rod T an

eccentric or cam, U, is secured. % 1s the cam-
shaft, which passes up through the slot ¢’ of
the cap-piece Q in a loose journal-block «/,
which slides back and forth in the slot. When
the drills are in operation this automatic ad-
justing mechanism remains inactive, and 13
retained out of gear by passing the retaining-
pin through the sleeve-clutch # and the center
hole of bracket . When it is desired to lower
the drill-head arm the rod T is turned to the
left and secured in that position by passing

the pin through the left-hand hole of bracket

In turning the rod the cap-piece Q is moved
by means of the cam so as to bring wheel 11
into gear with ¢ of the driving-shatt, and
thereby, through the communicating wheels
9, 11, and 10 and s/, operate the screw-rod S so
as to lower the drill-arm by the power derived
from the shaft O. When itis desired toraise

the arm the rod T is turned to the right and




R ;,”'secured a8 befcrc. --
“ o the ‘cam, reverses the geermg by bringing the |
ot ywheel 12 in gear with 9, and; through 9,12, 10,
S andd operates the ser ew-rcd toraise the m ms. f,
sl by the same means as before deseribed.
= rodTand shaft R, beingslotted lon gltudmally, '.
v as-before descr1bed permit the arm tc rlse and
A fell without cbstructlcn TR |
“ . Ido-notlimit myself to the herein- descnbcd |
?--;__-method of turning the rod T in its bearings,
. orof:throwing the wheels 11 and 12 in and |
- . out of gear by means of the cam. Anyequiv-
© .- alent device ‘which will - operate the cap-piece
B P Q in the manner described may be substituted.
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ThlS by the Operatlons of

oo o B s the drill-arm pivot, constructed with |
~ shoulders or disks S 1y wluch turn in -corre-
. -sponding grooves or shoulders ¢ ¢/ formed on:
.. the inner peripheries of the arm-socket E.

g':{'iiif;::;;-?ﬁ:':;'Eff:'f”.f-_-f_'iThesc bearing disks or shoulders effectually

- support the arms,

relieve the arm-shaft

~ ~from -all strain, &nd leave it free to re-
o0 volve without any pressure on its bearings.
. The arm is-made. to turn or rotate by means

:f:"”:?ff  of the 'serew-gearing 13- formed on the arm-

. pivot, engaging with the worm-shaft V jour-

made to revclve through the worm v’ engag-

" fore stated. The arm F is made with a flat
REAE f__'i:'bearmg surface, I S, and is prcvlded with a

+longitudinal slot or opening, f*/, in which the
- arm-shaft W is: journaled centrally in proper:
o oo bearings, the shaft extendmg the whole length

01’:' the- erm ‘The power .is conveyed to the'_
LT "-__erm-sha,rt bymeans of a bevel-wheel, 14, keyed.

*_to the vertical shaft R; so as to permlt the |
-, shaft to rise and fall.
Rt “within the arm- sccket K, and gears with an-.

. '55-55 -~ other bevel wheel, 15, secured onthe inner end

- 7 of the arm-shaft, also within the arm-socket, |
©.+ agshownin Fig. 1. The drill-head pivot- plete.

His made to slide back and forth on the drill-

o v :'3.1"__?;9;1'1121 s0-as to cperate the dr111 at a greeter or

S ess distance from: the center or revolving
R f-_]:_sccket C.  This: adJustment is accomplished
- byineans of a serew-rod, %, provided with e
~ handle, &, and. Journeled tc one side of t

o arm. - It passes through alug, &', or portio of
I, I*?-'fthe plate H, which is cut with a screw-thread,

- | ' whichengages with the screw k. By turning the
" handle » the plate, and with it the drill-head
0 Grand the mechamsm for operating the spin-.

- '--.;""f.ﬁ?ff“-:' i' - dle, are adjusted back and forth on the arm,

the shaft. W being cut. with a longitudinal -
. slot, in which the crown-wheel 16 is keyed, so
. agtoslide back and forth with the pletc H..

The plate H is also cut with an annular slot,
o MY and centrally with a hole, R, for the pas

v sage of a short shaft, X.  The pcwer is trans-
Lot mitted from the arm- sheft W to the drill-spin-
7 dle socket I by means of the bevel-wheel 16

~ 1 gearing with the bevel-wheel 17 secured to |

Ijif :;'I' " shaft X within the. platc H, and by the crown-

- 'wheel 18 secured on the Other end of the shaft

The .

23, on the recd-shaft

"""""
-

_K gearmg with thel 19 of Lhe spindle-socket
1. The drill-head or spindle-frame G is piv-
oted to the plate H by means of headed bolts
which work in the annular slot 2/, as be-
tore described, and by this means the drills -

can be ELdJllStGd to operate in any direction on

‘a horizontal plane on the arm, and in connec- -
| tion with the revolving arm in any direction

on a vertical plane, and by this means of piv-
oting the frame G all strain is removed from
the shaft and gearm g. The drill- Spmdle sock-
et I, in addition to the crown-wheel 19, is pro-

, vlded with a worm, 20, by means of which

‘power is commumcated to the feed- shaft K in-

the following manner: A short shaft, Y,is
journaled to the frame G- at right an gles to and o
‘beneath the spindle-socket a,nd feed-shaft. On
| the end next the spindle-socket it is prowded, -
with a gear- -wheel, 21, which engages with the

worm 20, Onthe cther end it is provided with

‘a worm, 22, which engages with a gear-wheel, -
This wheel 23 is- ad.

Jusmbly secured on the feed-shaft K by fric:

‘tion by means of conical bosses k ¥/, secured
AT | by an adjustable lock-nut,
e T -neled in horizontal bearin gs secured across the - __
- under side of the arm-socket E, and prowded.; ‘this means the friction on the wheel 23 may
[ --_.w1th a handle, v, by turning thh the arm is |

be increased or lessened asdesired.  The feed-

AT .| shaft K is journaled in bearmgs formmg part
i ing with the gcermg of the arm-pivot, as be-

of the drill pivot-frame G, and is provided

with two gear-wheels, 24 and 25, of different -

| sizes for different rqpeed These wheels. gear

This wheel 14 is placed |

i

with corresponding wheels 26 and 27 keyed to
the screw-sleeve J’; 25 gearing with o7 for -

quick feed; 24 with '26 for slow. The change

from slow tc qmck feed is effected by means

of a sleeve, j'y having a worm or spiral slot, in-
which a pin, j/, secured to bearing- ireme G, -
works.  The Sleeve 4’ is provided with a h.m
dle, j//, which throws the teed- shatt K back
and fcrth within its bearings. |
This feeding apparatus may be operated ei-
ther by hand or by power derived from the
drill-spindle socket in the manner described—
viz., through the worm 20, operating the shaft -
X, and the worm 22, operatmﬂ* the friction-
wheel 23, which, when secured to the shatt K
by bcsses k kK, cperete wheels 24 and 26, 0r25
and 27, and thereby the screw-sleeve J’. Whlch'
pushes the drill-spindle ‘forward or draws it

| back when the power is reversed. “When itis

A

‘the shaft.

| desired to operate the feed by hand instead

by of power, the wheel 23 is released frcm the
shaft by unscrewing the lock- nut j, which"
relieves it from the pressure of the conical
bosses & %!, and allows it to turn freely on
‘A hand-wheel, Z, is keyed to the
end of the feed-shaft, by mcans of Whlch the
feed can be operated Wlthcut connection with

‘the driving mechanism. The adjustmcnt of

the gearing for fast or slow feed is the same,

{ whether the feed-shatt 1s operated by hand or

by power. J is the drill-spindle, which re- -

volves within the spindle-socket I and with-

in the scerew-feed sleeve J'; s 16 recelves its mo-
t10n frcm ‘the spmdlc socket by mea,ns of a

j, working on a
screw-thread formed on the feed-shaft J By



o eam 29, which, through its conneecting-rod 30

at any point of the arch. In quarrying it may
be moved to the edge and work the face of
the rock beneath it; and for mining operations,
from its universal adjustments and the pro-
tection afforded by the central arrangement
of the shafts and gearing, it is deemed pecu-
- harly adapted.

What I claim as my invention is—

1. Jointly, the tapering or conical form of
the pillar B, the corresponding form of cylin-
der C, and the bevel form of the flanges a, as
deseribed.

2. The rod T, cam U, and pivoted cap Q,
operating, in combination with the wheels &,

9, 10, 11, and 12, as and for the purpose speci-
fied. _

lock-nut j, operating, in combination with the
teed-shaft K, for the purpose specified.

11. The sleeve j/, having a handle, 7/, and
spiral slot, as described, in combination with
the pin j, shaft K, and wheels 24 and 25, for
the purpose specified. |

12. The combination of shaft X, having ad-
justable wheel 23 and sleeve j/, and wheels
24 and 25, with screw-sleeve J’ and wheels 26
and 27 for the purpose of feeding the drill-
spindle by power or by hand, and fast or slow,
as desired,

WILLIAM HENRY JUDSON.

Witnesses:
A. McCALLUM,
P, B, STILSON.

| 10. The wheel 23, conical bosses k%, and =~~~
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