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UNITED STATES

PateEnT OFFICE.

ARTHUR JOHANN FRIEDRICH MILL, OF AURORA, INDIANA.

RADIAL DRILL,

SPECIFICATION forming part of Letters Patent No. 513,128, dated January 23, 1894,
Application filed October 5, 1893, Serial No, 487,280, (No model)

To all whom it may concern:
BeitknownthatI, ARTHUR JOHANN FRIED-

RICH MILL, a cltlzen of the United States, re-

siding at Aur ora, in the county of Dearborn

and State of Indiana, have invented certain.

newand useful Improvementsin Radial Drills,
of which the following is a full, clear, and ex-
act description, reference being had to the ac-
companying drawings, forming part of this
specification.

My invention relates to that class of metal
drilling machines, in which the drill carrying
arm in addition to vertical adjustment has
also & horizontal adjustment through an arc
of one hundred and eighty degrees, and it has
for its object the improved construction of
such machines whereby their rigidity and effi-
ciency of action are increased.

~The novelty of my invention will be here-
inafter set forth and speclﬁeally pointed out
in the claims.

In the accompanymg drawings:—Figure 1,
Sheet 1, is a side elevation of a radial drill
embodylnw my invention. Fig. 2, Sheet 2, is
an enlarged sectional side eleva,tlon in detaﬂ
of the radial arm joint and connected parts.
Fig. 8, Sheet 2, is a plan view of Fig. 2. Fig.
4, Sheet 3,is an enlarged plan view attheline
a—ax of Fig. 1.  Fig. 5, Sheet 3,is an enlarged
broken elevation in detail of the automatic
stop ‘mechanism. Fig. 6, Sheet 3, is a plan
view on the line y—y of Fig. 1. Fig.7,Sheet
4, is a side elevation partly in section of my
1mproved radial arm and drilling mechanism.
Fig. 8, Sheet 4, is a plan of Fw 7. Fig. 9,
Sheet 5 isa sectlonal end elevatlon throucrh
the dotted linea'—za’ of Fig. 7, lookmo at the
left.

The same letters of reference are used to
indicate identical parts in all the figures.

In Fig. 1, A is the standard or eolumn of
box girder Torm bolted to the horizontal base
B on which is secured a universal work car-
rying table not shown but which may be of
the msual or any suitable construction. A
knee C is gibbed to the front face of the col-
umn and has two projecting bored ears o Figs.
2 and 3 divided or split on an axial line z-—2,
Fig. 8, and clamped together by set screws b.

D is the horizontal radial arm having at its
inner end a hollow ‘spool shaped portlon c,
Figs. 1 and 2, which fits snugly on shoulders

| d between the ears a and has hollow bosses
econfined in the boresof and clamped by the

ears ¢ thus forming a joint with a vertical
axis on which the radial arm is swung and
adjusted. By loosening the set screws b the
arm D can be swung to the position desired
and then by tightening the set screws, the
bosses e are so clamped as to hold the arm
rigid in its adjusted position.

The drilling mechanism earried by the ra-
dial arm with automatic stops for drill spin-
dle, which is shown in Fig. 1, forms no part
of my present invention and is substantially
of the construction of my prior patent, No.
503,153, of August 15,1893, and in describing
it here it is only necessary to say that E is
the saddle gibbed on the radial arm.and car-
rying the drill spindle I receiving rotation
from the machine as presently explained and
fed down by hand from the hand wheel G on
the worm shaft and up for quick return when
the worm is out of gear by the hand wheel H
on the feed shaft, or else fed automatically
by the shaft 1 driving, through intermeshing
beveled gears, the worm shaft and driven by
the machine through counter shaft, and inter-
meshing gears and cone pulleys carried on
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the saddle, in the usual or any suitable man-, 8o

ner, The saddle is adjusted on the radial
arm by the fixed scfew J engaging a nut on
the saddle and turned by a crank or hand
wheel, not shown, on its projecting end.
Returningnow to other features of my pres-

85

ent inveniion, K is the primary driving shaft -~

journaled horizontally through the base of the
column and having on it, at the rear of the col-
umn, a cone pulley L, which can be made fast
or loose at pleasure, driven from a pulley on a
counter shaft overhead. Faston the hub of
the pulley L is a gear M meshing withalarger
gear N journaled on an eccentrically hung
counter shaft O supported by the column and
a bracket f Fig. 1. " Fast on the hub of the
gear N is a smalle1 gear P meshing with a
larger gear Q fast on the shaft K. The shafy
O has a handle R for oscillating it to throw
the gear N, M and P, Q into and out of mesh,
for when the gears are outof mesh the pulley
I, is made fast 'to the shaft, and when they
are in mesh the pulley I.is made loose on the
shaft and in this way the drillspindleis given
slow or fast motion as desired. Fast on the
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end of the shaft K at the front of the column
is a bevel gear S meshing with a similar gear
T fast on the lower end of a vertical shaft U
which passes freely up through the hollow
joint of the radial arm and is journaled atits
upper and lower ends in brackets projecting
from the column. Journaled in the upper
boss e, Figs. 1 and 2, and feathered on the
shaft U, is a bevel gear V meshing with a
similar gear W fast on a horizontal shaft g
journaled on and extendingthe length of the
radial arm. The outer journal of this shaft is
a bevel gear ) feathered thereon and jour-
naled in and carried by a bracket on the sad-
dle E and this gear 7 meshes with a similar
gear ¢ on a vertical counter shaft carried by
the saddle that, through the intermeshing
gears and pulleys before referred to, drives
and feeds the drill spindle.

In arecessin the face of the column is jour-

naled a vertical secrew shaft j§ Figs. 2, 8 and
4 which engages a nut % fast on or integral
with the knee C so that the rotation of this
shaft in one direction or the other, raises or
lowersthe kneeand with it the radial arm and
parts carried thereby, and this shaft is driven
by the machine when desired in the following
manner, particular reference being had to
Figs. 1 and 4. Fast onthe upper end of the
shaft U, which is constantly driven by the ma-
chine, is a gear [, and fast on the upper end
of the screw shaft j is a gear m in line with
gear [. Pivoted concentrically with the shaft
7 is a-tumbler plate p having journaled on a
stud thereon a gearo constantly meshing with
the gearm, and pivoted on a similar stud on
the plate p is a gear ¢ constantly meshing
with gear 0. When the plate pstands in the
position shown in Fig. 4, neither of the gears
o or ¢ is in mesh with the gear ! and no mo-
tion is communicated to the secrew shaft, but
upon turning said plate in one direction the
gear ¢ is made to mesh with gear  to drive
the screw shaft in one direction, and upon
turning said plate to the same extent in the
opposite direction, gear o is thrown into mesh
with gear [ to drive the screw shaftin the op-
posite direction. Pivoted to the rear end of
the plate p is alink » whose outer end is piv-
oted upon a crank or eccentric pin s upon the
upper end of a vertical shaft or rod { jour-
naled vertically in brackets at theside of the
column. This rod passes freely through a
bore in a lug « fast to the knee Cand upon
this lug is a wiper v, in this instance cam
shaped. Adjustable, by set screws, on the
rod ¢ are two oppositely set and inclined eams
20 in the path of the wiper », the one above
and the other below the same. The lowerend
of the rod is provided with any suitable han-
dle o/, Fig. 1, for rocking the rod by hand to
throw either of the gears o or ¢ into mesh with
gear I. The pin 5 and link r are so disposed

that when either of the gears o or g isin mesh
with gear ! the pivotal points are on a dead
center or in a straight line to effect a lock
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to prevent the accidental disengagement of
the gears, as will be readily understood. It
results from this last described mechanism
that when it is desired to feed the radial arm
and parts earried thereby upward, the opera-
tor turns the rod ¢ in the proper direction to
engage the gear o with gear!thereby putting
the serew shaft 5 in motion which, through
the medium of nut % feeds the knee and ra-
dial armupward. The upper camw has been
previously adjusted at the height desired and
the turning of rod ¢ brings the cam in the
path of the wiper v. 'When the wiper comes
in contact with the eam it, by its upward
movement, turns the rod ¢back again and dis-
engages the gear o from the gear ! thereby
stopping theautomatic feed of the radial arm.
‘When it is desired to feed the radial arm
downward again, the rod ¢ is again turned by
hand in an opposite direction to engage gear
q with gear ! and to bring the lower cam 1w,
previously adjusted, in the path of the wiper
v whereupon, when the radial arm has been
sufficiently lowered, the wiper acts on said
cam and turns back the rod ¢ to disconneet
gear g from gear ! thereby again stopping the
feed as will be readily understood. ‘

I will now describe my improved drilling
mechanism carried on the radial arm and by
which I am not only enabled to adjust the
drill spindle toward and from the column and
to swing it with the radial arm through the
arc of horizontal eireles but also to adjust it
at varying angles in arcs of vertical circles.
This mechanism is-shown in Figs. 7, 8 and 9
where the shaft g instead of being above the
radial arm is journaled in the hollow center
of the same and thebevel gear V is cortained
and journaled within the hollow trunnion
portion ¢ of the radial arm and feathered on
the shaft U as before. The bevel gear W is
likewise contained within the hollow portion
of the trunnion and is fast on the shaft g¢.
The saddle E is gibbed on the radial arm
and has on its face next to the radial arm, a
circular slot ¢’ concentric with a short shaft
b’ journaled through the saddle and having
fast on its ends two bevel gears ¢’ d’. The
former of these gears meshes with the gear 7
feathered on the shaft g and journaled in and
carried by thesaddle. Fitted tothe front face
of the saddle is the drill head A’ provided
with clamping bolts ¢/, of which there are,
in this instance, three, whose heads are con-
fined in the circular slot a’ of the saddle and
which pass through perforations in the drill
head and have nuts upon their outer threaded
ends. ThedrillspindleF isfeathered through
a sleeve f’, Fig. 9, journaledinthe drill head,
and fast on thissleeve is abevel gear ¢’ with
which the gear d’ meshes. Upon the front
side of the drill head thereis a housing A’ in
whieh is journaled ashortshaft Z having fast
upon its end within the housing, a bevel gear
7" meshing with the gear ¢’. The shaft ¢’ is
concentric with the shaft 0, ag seen in Fig. 9,
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and it has upon its outer end a cone pulley %'.
This pulley, by a belt, communicates motion
to a cone pulley I/ on a short worm shaft m’
journaled horizontally in a bracket n” project-
ing from the drill head, and the worm of said
shaft engages a worm wheel ¢’ held by any
suitable friction clamp on a vertical shaft p’
journaled in the bracket n’, and an.upper
bracket ¢’ projectingfrom an upper extension
7 of the drill head. Upon the lower end of
shaft p’ is a hand wheel B/, and upon its up-
per end is agear s’. Journaled upon theup-
per diminished end of the saddle spindle I,
is asleeve ¢/, Figs. 7 and 9, exteriorly threaded
and feathered in a housing v’ upon the ex-
tension 7 of the drillhead,and engaging this
sleeve is a nut gear v’ meshing with the gear
s’. The sleeve ¢’ is free to turn on the drill
spindle but is locked to it from endwise move-
ment by a collarw’. Toshift the saddleand
mechanism carried thereby on the radial arm,
I provide a rack C’,Figs.7 and 8,on the lower
rib of the radial arm with which an angularly
set spiral gear D’ engages, and this gear is
fast on a short shaft E’ journaled in a pro-
jection F’ of the saddle and has a hand wheel
or crank (G’ upon itto rotate the gear to shift
the saddle to any point desired.

It will be observed from the above de-
seribed construction, that the drill head, by
loosening the clamping nuts ¢/, is swiveled
on the saddle concentric with the shaft &’
which drives the drill spindle, and that it can
be swung around in either direction and be
reclamped to angle the drill spindle to the
radial arm to suit the requirements of the
work without disturbing the relations of the

. gears d’ g’ or the other parts carried by the
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drill head. Again, it will be observed, that
through the medium of the gears g’ j’, shaft
¢ and cone pulley %', motion is communi-
cated to the nut gear v’,to antomatieally feed
down the drill spindle, through the medinm
of the cone pulley I, worm m', worm wheel
o', shaft p’ and gear s’. By loosening the
nut which clamps the worm wheel on the
shaft p’, the automatic feed is stopped and
then the drill spindle can be raised and low-
ered by hand from the hand wheel B’.

Having thus fully described my invention,
I claim— -

1. In a radial drill, the combination of the
column, the knee gibbed thereon, the radial
arm and drilling mechanism carried thereby
and hinged thereto, the vertical driving shaft
U for the drilling mechanism passed through
the hinge of the radial arm, and the primary
driving shaft K journaled. through the base
of the column and geared to the shaft U, sub-
stantially as described.

2. In a radial drill, the combination of the
column, the knee gibbed thereon, the radial
arm and drilling mechanism carried thereby
and hinged thereto, a vertical screw shaft en-
gaging and supporting said knee and radial
arm, and operating mechanism driven by the

machine for turning said serew shaft to raise
or lower the radial arm, substantially as de-
seribed.

3. In a radial drill, the combination of the
column, the knee gibbed thereon, the radial
arm and drilling mechanism carried thereby

70

and hinged thereto, a vertical screw shaft en- -

gaging and supporting said knee and radial
arm, operating mechanism driven by the ma-
chine for turning said serew shaft to raise or
lower the radial arm, and adjustable stops
for disengaging said operating mechanism to
stop the feed of the serew shaft, substantially
as described. ,

4. In aradial drill, the combination of the
column, the knee gibbed thereon, the radial
arm and drilling mechanism carried thereby
and hinged thereto, the constantly driven
vertical shaft U having gear I fast thereon,
a vertical serew shaft engaging and support-
ing said knee and radial arm and having a
gear m fast thereon, a tumbler plate p piv-
oted concentrie with gear m and having jour-
naled thereon intermeshing gears o ¢, the
former of which constantly meshes with gear
m, the rock shaft ¢ provided with an eccentric
pin s; and a link 7 connecting said pin and
plate p for shifting the latter to cause the en-
gagement of either of the gears o orq with
the gear [ or the disengagementof both there-
from, substantially as described.

5. In a radial drill, the combination of the
column, the knee gibbed thereon, the radial
arm and drilling mechanism carried thereby
and hinged thereto, the constantly driven
vertical shaft engaging and supporting said
knee and radial arm, driving mechanism be-
tween said screw shaft and shaft U, a vertical
rock shaft for conneeting and disconnecting
said driving mechanism, adjustable eams on
said rock shaft, and a wiper movable ‘with
the knee for operating said cams to turn the
rock shaft to disconnect said driving mechan-
ism, substantially as described.

6. In a radial drill, the combination of the
constantly driven vertical shaft U with gear
! fast thereon, the vertical screw shaft j en-
gaging and supporting the knee and radial
arm and having gear m fast thereon, the plate
p pivoted concentrically with gearm and hav-
ing journaled thereon the intermeshing gears
op, the former of which- constantly meshes
with gear m the vertical rock shaft ¢ having
thereon the adjustable eams w, the wiper v
for said cams carried by the knee and the
link 7 connecting an eccentric pin on the
shaft ¢ and the plate p, substantially as de-
seribed. C

7. In the spindle carrying mechanism of
a radial drill, the combination of a radial
arm, the saddle gibbed and adjustable there-
on and provided with a eircular slot o’ con-
centric with the shaft b/, the drill head se-
cured and adjustable on said saddle by the
bolts ¢/, the sleeve f’ journaled in the drill
head and feathered on the drill spindle, the
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gear g’ fast on said sleeve, the gear d’ faston
a shaft b’ Journaled in the saddle concentrlc
with the slot a’ and meshing with gear g’ and
means operated by the machine for driving
the shaft o', substantially as described.

8. In the spmdle carrying mechanism of a
radial drill, the combination of the drill head,
its spmdle, the threaded sleeve ¢’ Journaled
on the spindle and held thereon from inde-
pendent endwise play,a nut gear v’ engaging
the sleeve ¢’ and feathered thereon sald gear
being confined in a housing «’, the shaft p’
palallel with the drill spindle and journaled

in brackets projecting from the drill head,
the gear s’ fast on said shaft and meshmv
with gear v’,the worm wheel o’ made fast by
frlctlon when desired on shaft 7', the worm
m’ engaging said worm wheel, the cone pulley
I on the worm shaft, the cone pulley %’ on
shaft <’ journaled in thedrlll headand driven
from the drill spindle, substantially as de-
seribed.
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ARTHUR JOHANN FRIEDRICH MILL,
Witnesses:
ALEX B PATTISON,
G. W. Woob.




