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UNITED STATES

PaTENT OFFICE.

ALBERT W. WIGGLESWORTH, OF CHICAGO, ILLINOIS.

DRILLING-MACHINE.

SPECIFICATION forming part of Letters Patent No. 725,645, dated 'April 14, 19083.
Application filed March 8, 1902, Serial No. 97,273, (No model.)

To all whom it may concern:

Be it known that I, ALBERT W. WIGGLES-
wORTH, of Chicago, in the county of Cook and
State of Illinois, have invented certain new
and useful Improvements in Drilling - Ma-
chines; and I do hereby declare that the fol-
lowing is a full, clear, and exact description
thereof, reference being had to the accom-
panying drawings, and to the ietters of ref-

erence marked thereon, which form a part of |
“end in any suitable manner with said base.

this specification. |
This invention relates to improvements in
drilling-machines. |

Certain of the features of myimprovements

have been designed more specifically for nse
in connection with radial drills or driils
wherein the main column or support thereof
is provided with a horizontal overhangingarm
or beam which is movable vertically on said
column. My invention embraces an im-
proved means for raising and lowering the

overhanging arm of the drill of this charac-

ter and also an improved counterweight for
the drill-spindle, which is also applicable to
drills of other types. | S
The invention consists in the matters here-
inafter set-forth, and more particularly point-
ed out in the appended claims. |
In the drawings, Figure 1 is a side eleva-
tion of the principal parts of a drilling-ma-
chine embodying my improvements.  Fig. 2
is a transverse sectional and elevational view
taken on line 2 2 of Fig. 1. Fig. 3 is a verti-
cal section taken through the prineipal parts
of the raising and lowering devices for said
arm or beam, this view being taken on line
3 3 of Fig. 2. Fig. 4 is a transverse section
taken on line 4 4 of Fig. 3. Fig. 51s a trans-
verse section taken on line 5 5 of Fig. 3.
Figs. 6 and 7 are views, partly in section and
partly in top plan, of the bearing-bracket in

the hollow slide-block C' of the radial arm C |

of the drill in which the shaft ¢g° and L are
supported. Fig. 8 is a partial end elevation
of the drilling-machine looking toward the
end of the overhanging arm or beam which
supports the drill-head. Fig. 9 1s a detail
illustrating the connection between the drill-
spindle and the counterbalance-weight. Eig.
10 is a transverse section taken on line 10 10
of Fig. 8. Fig. 11 is a partial end elevation

of a drilling-machine looking toward the end |

| of the overhanging arm or beam which sup-

ports the drill-head. Fig. 1218 & detail illus-

trating the connection between the drill-spin-.
dle and the counterbalance-weight.

. Fig. 13
is a transverse section taken on line 13 13 of

Fig. 11.°

- As shown in said drawings, and referring

“more particularly to Fig. 1, A designates the

base of the drill; B, a vertical column sup-
ported and rotatively connected at its lower

~ C designates an overhanging beam or arm,
which carries a drill-head (indicated as a

“wholeby D)and in which drill-head are mount-

ed a drill -spindle E and suitable driving

mechanism by which the sameis rotated from

the main shaft of the machine, as will here-
inafter more fully appear. The innerend ot

the arm C consists of a hollow cast-metal

slide-block C', which has interfitting engage-
ment with vertical ways B’ on the column 5,

"as shown in Figs. 1 and 8, permitting sald

arm to slide vertically on said column. For
this purpose the inner end of said slide-block

| is provided at its sides with recesses or rab-
bets ¢, as shown in Fig. 3, and removable

plates c® are attached, Fig. 1, to the rear mar-
oins of said block and engage the rear faces
of said guides or ways B’ and between which
and the body of the bloek are formed grooves
occupied by said guides or ways.
hanging arm or beam C is similarly provided
with guides or ways C?, with which the base-
plate D’ of the head has interlocking connec-
tion, said plate being provided with an un-
dercut groove, which fits over the ways of
said arm or beatn, as shown in Fig. 8. The
head carrying the spindle is adapted to swivel

' completely around on its base or saddle ina

manner common. to machines of this type, 8o
as to change the angular position of the drill-
spindle to any point desired in a plane par-
allel with the plane of the axis of the arm.
Said arm is also connected with the slide-
block (', so as to be rotatively adjustable

‘thereon, and thereby vary the angular posi-

tion of the‘drill-spindle in a plane transverse
to the axis of said arm. For this purpose the

The over-
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arm proper is connected with the block C by

means of bolts ¢3, Fig. 1, the heads of which
occupy an annular groove C* in the block, as
shown in Fig. 3.
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F designates a short vertical drivi ing-snaft

which is journaled in a bea,rmfr-castmg B*at
~the upper end of the column B. Said driv-
ing-shaft is connected with a vertical rotatwe_

shaft G through the mediam of a gear-pinion
F'on the sha,ft; I, a gear-pinion g on the shaft
G and an idler T meshmo' with the. pinions
F" and g. Said shaft G is 1‘0tatwely moun -
ed at its upper énd in a short vertical bear-

ing-sieeve &' and at Its lower end in a verti-

twa,l bearing-sleeve ¢’ at the top of the slid-
ing block U’ of the drill-supporting arm or
bea,m The shaft Gis operatlively connected
with the drill-spindle E by means of horizon-

tal shafts Ii" E* and a beveled gear- -wheel E3, |

as will hereinafter more fully appear. The

shaft G is made of two parts or sectmus an.

upper part ¢’ and a lower part g7, as shown
3, the upper part carrying the gear-
mmon g.

3,- & re-

ferred to..
rotatively affixed to the lower end of the up-
per shaft-section g’ by a transverse pin ¢f,

and the lower section of said shaft is affixed
non-rotatively to said connecting-sleeve, but

has longitudinal sliding engagement there-

- with, permitting said lower section to move

| 'toward and fmm the upper section. there-

35 0

of. Said sleeveis pmmded below the bearmﬂ
¢’ with the ecollar ¢, the sleeve eatendmg
below said bearing and said collar being rig-
idly attached to the bearing and serving as

! stop to prevent the sleeve rising out of its

40

50

oea,rmo'

¢’ through other bearings ¢? 3, Fig.
are formed mteﬂ'ml Wlth the cast. meta,l slid-
ing block of the drill-spindle arm. Loosely

mounted on said shaft between said bearings
c*ctareupper and lower beveled gear- wheels

H H', which face toward each mher - Said
oear- Wheels are formed on the ends of sleeve-
sections 2 A', which surround said shaft-see-
tion ¢? between the bearings ¢*c®. The short

8sleeve-section A assocmted with the gear-

wheel H extends above the bealmw o and 18

provided above said bearing with a collar

- H?, which is non-rotatively mounted on the

53

sleeve and. constitutes the stop which holds

said sleeveand gears H, respecbwely, in place.

The short Sleeve becmon L/ associated with

| a,ssocmt,ed bearing ¢ and is provided with a

6o

stop-collar IT°, wh:chm non-rotativelysecured
to said Sleeve section. Said gear-wheels H

', as before stated, are loosely mounted on
# the shaft-section .¢* and are adapted to be
" separately locked to said shaft through the |
- medium of ‘a suitable elatch mecham,ﬂm

Said cluteh mechﬂ,msm is made .as follows:

The ﬂ'e;u Wheels II I]f‘r are pmwded on th@l[‘,.

Said ~upper section of the &hdft
slides in the gear-pinion g, being for thIS pur-
pose prowded with a key or Splme g°.
~upper and lower sections of the shaft are con-
“nected by means of a sleeve G’, Fig.
duced part thereof having rota.twe bemmﬂ"
in the vertical bedunfr-sleeve ¢, before re-—'
Said connecbmﬂ'-sleeve ' isnon-

Said lower section of Lhe shaft G
extends downwar dly from the bea,rmﬂ'-sleeve_

3 which

HI

- Said |

A —ly
j— [ ’

i

Tig. 3.

i wear-wheels.’

‘which is to be locked to the shaft.

725,645

' proximate faces with cire ular tapered recesses
I he.

I designates a short sleeve whlch isimmov-
ably fixed on the shaft-section g2 Surround-
ing the ends of said sleeve I are upper and
lower split expansible rings I' I?, which are

‘tapered and adapted to entet respeetwelv

the recesses A® /% in the proxmlate faces of
the gear-wheels H H'. The expansible rings
I' I? are movable endwise on said sleeve I and
are prevented from slipping out of engage-
ment with said sleeve by means of eurved

‘radial flanges 2 2" on the rings and oppositely-

directed curved radial ﬂanﬂ'es 7 1% at the
enas of the collar in the manner shown in
Said split rings are adapted to be
held normally separated by means of spiral
expansion-springs I® I3, interposed therebe-
tween. The flanges on the sleeve and rings,
Iespectwely are separated by corresponding
intervening spaces, and the rings are slipped
on the sleeve from the end thereof at which
time the flanges of the rings are tmned in
alinement Wlth the spaces between the flanges
of the sleeve, and after the_ rings have been
slippedover the sleevetheyar eburned to bring
the flanges thereof in alinement with those of
the sleeve The openings or spaces between
the ends of the split rings I' I? are made taper-

ing,and said spacesare oceupled by the upper

“and lower ends of a stationary key J, which
xed to the sleeve I by means of screws.
Sald scerews pass throu ogh the sleeve and into
the shaft-section ¢? and atford means by

il

1S af

which the sleeve'is affixed to said shaft-sec-
tion. When the clutch-collar is in its inter-
mediate position, as shown in Fig. 3, the
springs I° act to hold said expﬂnmble ringsin
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their outermost position against the ﬂanﬂ'e.ﬁ .

22 2% and with their outer ends entering the"

boekets in the faces of the gear- wheels H
In this position of the parts said split
rmﬂ‘s enter slightly the recesses 2 i3, but are

"not in contact with the walls of said recesses,

so that rotation of the shaft-section is non
commumeated therethrow}'h to either of the
When it is deswed to lock one
of sald gear-wheels to the shaft, the sleeve is
moved tow&rd that one of the gear-wheels

as, the sleeve is shown as fixed to the shaft,
such movement of the sleeve is herein accom-
plished by endwise movement of the shaft.
Upon moving said sleeve toward the gear-

wheel to be 1oeked to the shaft the expansﬂ)le -
‘ring.on the end of said sleeve toward which

the sleeve is moving by reason of the pres-
the lower gear I’ &mﬂarly extends below its |

ence of the springs T8 1s caused to further en-

ter the socket or recess in the adjacent gear-
"wheel until limited bv contact thereof Wlbh

the bottom of the recess. When the advance

end of said ring comes into contact with the
bottom of said sockeb and the movement of

said ring is thereby arrested, the wedge or in-
-clined ]{ey J continues its movemenb said
wedge or key acting against the ends of said
Spllh ring to e*{pz’md the same mto mtlmate'

Inasmuch

I1O

I1§

12Q

125
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contact with the tapered side walls
socket. At this time the shafts E*and E' are
rotated through the medium of the gear-wheel

H or ', which is locked to the shaft, and the

sear-wheel E3, which latter is at all times in
mesh with the gear-wheels H H', and the gear-
wheel which is not locked to the shaft rotates
loosely on the shaft.
reverse the direction of rotation of the drill-
spindle E, the clutch device described is
moved out of contact with the gear-wheel en-
oaged therewith and into contact with the
other gear-wheel, this operation acting to re-
lease the first-mentioned gear-wheel and lock
the second gear-wheel to the shaft, and there-
by change the direction of rotation of the drill-
spindle. When it is desired to stop the ro-

“tation of the drill-spindle, the clutch device

20

is moved into its intermediate position, as

shown in Fig. 3, at which time the Jower
shaft-section will.communicate no motion to

~either of the gear-wheels H or H'. In the

‘construction herein shown the cluich device

is moved into and out of engagement with
the gear-wheels H and H' through bodily end-
wise movement of the shaft-section g*. Said
shaft-section is given longitudinal movement

- through the following devices:

30

N
L

40

K designates a short rock-shaft which is

journaled in a bearing in the slide-block C',

asshown in Figs. 1and 3. Fixed tosaid rock-
shaft is an arm K’, which is bifurcated at its
outer end and the members k& of which pass
on either side of the shaft-section g° ~Sur-
rounding said shaft-section at the levelof the
arm K’ is a collar G?, which is shown as non-
rotatively mounted on the shaft by means of
a transverse pin ¢! extending through said
collar and shaft. -

K? K? designate the two parts of a split
ring which occupies an annular groove in the
outer face of the collar G*. k' k' designate

 get-screws which extend laterally through

55 P

6o

screw-threaded openings in the outer ends of

the members & of the arm K’ and bear at their
inner ends against the parts K?* of said split
ring. | o ' '

When it is desired to

— . . i . . . - - . L .

1 . " . 1 -

The rock-shaft K is provided outside of the
slide-block C’ with a rigidly-attached lever

K3, Fig. 1, by which said rock-shaft is rocked

to impart to the shaft-section ¢* vertical
movement and therethrough actuate the
Said hand-lever K° is

cluteh mechanism.

provided with a familiar form of spring-

ressed locking-pawl, which codperates with

2 notched segment to hold said lever in either
one of its three positions of adjustmnent, as

shown in Fig. 1.

The driving connection between the shaft.

E’ and spindle E are such as to maintain their

proper operative relation in all of the angu-

lar positions of the head on the arm and in |
~all the adjustments of the head on the arm,

longitudinally considered. These features of

construction constitute no part of my pres-

Obliq'tlé"l

ent invention and are not illustrated. = -
D2, Figs. 1 and 8, designates an

of the | shaft which is journaled in its lower end in

bearings formed on the head D and on its up-
per end in a bearing d, located at the. upper
end of a vertical standard D?, rising from
said head. - Said shaft is provided near 1ts
upper end witha gear-piniond’, which meshes
with a gear-wheel d*, affixed to one end of a
short horizontal shaft D% Fig. 10, which is
journaled in'a bearing in the upper end of
said standard D-.

7C

75

The end of said short

shaft remote from the gear-wheel d°is pro-

vided with a gear-pinion d° which meshes
80

with a rack e, formed on 2 bar Ef, which
moves endwise with the spindle E, but is non-
rotative. Said bar has sliding engagement

with a vertical bearing in the upper end of"

the standard D? and 1s connected, by means
of a rotative joint e’ atitslower end, with the
upper end of the drill-spindle E. The shatt
D® is provided at its lower end, adjacent to
the head, with a worm-wheel D5, which 18

adapted to engage a horizontal worm-shaft

D¢, Fig. 1, which has suitable bearing in the

Sle

head D and which is operatively connected

through a change-speed mechanism - (indi-

cated as a whole by D°)

spindie
wise to its work or retracted therefrom
through the medium of the shaft E', which
latter directly rotates the spindle E In the
manner before described. The worm-shatt
DS is provided on its outer end with a hand-
wheel D7, through which power may be ap-
plied to advance the drill-spindle more
rapidly than the automatic mechanism de-
scribed. R T
The drill is adapted to be retracted from

d ¢ ) with the shaft K.
Through the méchaﬂismidescribéd the drill-
E is adapted to be fed gradually end-.

95

100

105

its work or to be advanced toward the same

when the drill is out of the work and more
rapidly than by the m‘@-ans just described

through the medium ofia hand-wheel D°, which -

is affixed to the lower énd of the shaft D? be-
low its bearing in the head. Powerisapplied

I1I0

through said wheel D* directly to the shaft

D3, so that upon rotation-of said shaft

through the medium of the said wheel the
drill-spindleis rapidly retracted from and ad-
vanced to its work. =~ |

= -

TIj

In connection with the feed mechanism de-
seribed ‘I have provided a counterweight -

‘mechanism for counterbalancing the weight
of the spindle and the parts which move

therewith, so that the same is perfectly bal-

anced in all the angular positions of the drill-

‘spindle and may be readily raised and. low-

ered. Said mechanism is made as follows:
E5 designates a weight which has sliding

120

1-25

engagement with a bearing ¢?, formed on the
upper end of the standard D* Sald weight
is provided on one side thereof with a series .
of teeth ¢?, forming a rack which is adapted

to be engaged by the pinion d*on theshaft D7,
before referred to and shown in Figs. 9 and 10.
It will be seen that the bar Ef and the coun-
terbalance-weight E° are directly connected

through the interposed pinion d*,so that when

130
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one of said p&rts is raised the other part is | tion of rotation of the sleeve. The members

correspondingly lowered, and  vice versa.
The weight E°isso proportioned with respect
to the weight of the.spindle and its associated
parts—to wit, the bar E4 the drill-chuck, and
drill—as to balance said parts, so that said
spindle may be raised or lowered with .little
power. - By reason of the counection of said
weight with the spindle-shaft.in the manner
described both ends of the weight are free,
and counterbalancing movement is..trans-

mitted directly from the weight- to the spin- |

~dle through the intervening pinion.by move-

15
20
25
._ 3¢
35
40

45

S5

6<'

ment of the weight:in either direction of its
length, and the proper balance of the spindle
Is maintained notwithstanding the angular
position of the spindle with respectto its axis
of adjustive rotation. . SR

- Meansare provided for autowmatically rais-
ing and lowering. the. overhanging .arm or
beam C which ecarries the drill-head, said
means beingactuated through mechanism op-
erated by the driving and reversing mechan-
ism, made as follows: . S

L designates a vertical screw - threaded
shaft located between .the column B and
shaft G and which.is attached at its upper

end to the bearing-bracket B?‘at the upper

end of the column B, asshown in Fig. 1, said
shaft being suspended.from the bracket.
Kig. 3, designates an interiorly-serew-thread-
ed sleeve, through which said shaft extends
and with whieh it has screw-threaded en:
gagement. Saidsleeve Ll isrotatively mount-
ed in a vertical bearing ¢*; which is made in-
tegral with the bearing ¢?, hereinbefore re-
ferred to. The sleeve is provided at its lower
end below the bearing with an annular flange
l'; forming a supporting-shoulder, and inter-
posed between said flange and bearing is an
antifriction-bearing consisting of two rings:I,
having opposing annular recesses and balls [?
located insaid recesses. SaidshaftLreceives,
through the sleeve L' and the bearing c*, the
weight of the arm or beam C, the arm being

- guided by its connection with the column. At-

tached to the upperend of said sleeve I/, above
the bearing c*, isa gear-wheel L%, which meshes
with a gear-pinion M, which is formed on the
lower end of the sleeve M’, which latter sur-
rounds the shaft-section g? just below the coup-
ling-sleeve G'. Saidsleeve M'isloosely mount-
ed on the shaft-section ¢?, so that the shaft-
section turns freely therein and the sleeve
slides longitudinally of the shaft-section.

The adjacent faces of the gear-pinion M and

the eollar H* at the upper end of the sleeve %,
respectively, are provided with projecting

terlock to form a spur-clutch, whereby when

said parts are moved into engagement one

with the other rotative movement imparted
through the sleeve / is transmitted through

the gear-wheel M and the gear-wheel 12 to
the sleeve I/ and rotation of said sleeve on

sald stationary shaft causes the arm C to be
raised or lowered, depending upon the direc-

]

d
1/,

M.
-sleeve M’ is similar to the connection of the

- of said spur-clateh are interlocked through

longitudinal movement of the sleeve M on

the shaft-section, the devices for this pur-

70

pose being provided as follows: N, Fig. 3,

designates a rock-shaft which is mounted in
suitable bearings in the cast-metal slide-block
C’, and N’ designates an arm rigid with said
shaft and projecting inwardly toward the
sleeve or collar M’'. The inner end of said

~arm N' is bifurcated similar to the arm K’,

before described, and the members n thereof
pass on opposite sides of the sleeve or collar
T'he connection of the said arm with the

arm K' with the sleeve G?, before described,
sald members of the arm being provided with
set-screwsn’, asshown in dotted linesin Fig. 3,
which engage at their inner ends the parts M?
of a split ring which oecupies a groove in the
cylindrie outer part of the sleeve or collar M.
Attached to said rock-shaft N outside of the
cast-metal slide-block is a lever N2, Fig. 1,
by which the rock-shaft and associated parts
are operated to throw the cluteh into and
out of their locking relation. Any suitable
means may be employed for locking said le-
verin its adjusted position—as, for instance,

a-pin 7%, which is adapted to engage shallow

notches ¢ in the adjacent face of the slide-
block C', one of said notches being shown in

Fig..1. 'When the lever occupies a vertical

!

!

i

position, as shown in said Fig. 1, the cluteh
membergare in interlocking engagement, and
when thrown to the left of the position shown
in Fig. 1 and locked therein said clutch mem-
bers are moved out of the interlocking con-
nection.  The extent of movement of the

combined cluteh member and gear-wheel M
18 such that when moved out of engagement

with the associated clutch member the gear-
wheel M remains in mesh with the gear-wheel
L?, as shown in Fig. 3. With this construe-
tion-when it is desired to raise or lower the
radial drill-head-supporting arm the eclutch
member M is lowered to bring the same into
interlocking engagement with the associated
clutch member formed by the ring H?, where-
by the rotation of the driving and reversing
mechanism is imparted to the screw-threaded
sleeve L', whieh, rotating on theshaft L,causes
sald sleeve and the arm C supported thereon
to be raised or lowered, depending upon the
direction of the rotation of said sleeve.
The construction described for controlling

75

Q0

95
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110

115

120

the drill-spindle driving and reversing mech- -

anism and for controlling therefrom the rais-

- 1ng and lowering devices of the overhanging
parts or lugs m A% which are adapted to in- |

arm is a very simple one and enables all of
sald operations to be effected by the use of
but two manually-operated parts—to wit, the
levers K3 N3, When the lever K®is in an in-
termediate position, as shown in Fig. 1, no
motion is communicated from the driving-
shaft & to the drill-spindle. Said shaft G is
adapted to be operatively connected with the
drill-spindle to rotate the spindle in either
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direction by moving said aetuating-lever K°
to one of its limits of movement, and thereby
throwing the cluteh mechanism into operative
connection with either one of the beveled
oears H or H'. When 1t is desired to raise
or lower the arm C, the lever N° i1s swung on
itq axis of vibration to bring the clutch mem-
ber actuated thereby into operative relation

with its companion clutch member, so as to.
transmit rotative motion to the gear-wheel 12|

 and sleeve I/, and the lever K* 1s actuated to
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‘operate the clutch mechanism associated with
the gear-wheels-H H' to glve the proper di- |

rection of rotation to said gear-wheel and
sleeve to thereby raise or lower the arm, as
desired. If theclutch mechanism associated
with the gear-wheels HH' be moved into con-
tact with the upper gear-wheel I, motion 18
communicated directly to the upper clutch
through the sleeve R, while if said clutch
mechanism is moved into engagement with
the lower gear-wheel H' motion 1s communi-

cated to said lower clutch mechanism and to -

the sleeve L' through the medium of the gear-

wheels I, K3, and H and the direction of ro-
tation of said upper cluteh 1s reversed. -

An advantage of the form of friction-cluteh -

herein shown is that the friction members are
moved entirely out of contact with each other
when the clutch is released, so that there is

no wear on the friction-rings or the cooper-

ating surfaces of the cear-wheels when the
cluteh is out of action. !

It is obvious that the details of construc-
tion, as well as the arrangement and propor-
may be considerably -
from the spirit of
my invention, and I do nob limit myself to .
such details except as hereinafter made the .
subject of speecific claims. Forinstance, the
be employed on a boring-
machine and the construction of the parts.

| ! part for operating
| mechanism constructed to disconnect the

tioning of the parts,
varied without departing

counterweight may

varied to suit such adaptation.

I claim as my invention—

1. In a radial drilling-machine, the combi- |
nation with a column or support, a radial arm
whieh has sliding connection therewith, a-
drill-head supported on said arm, a drill-spin--
dle in said head, and driving and. reversing .
mechanism for said spindle located at the in-
ner end of said arm, of raising and lowering .

mechanism for said arm and operative con-

nections between said raising and lowering.
mechanism and the driving and reversing:

mechanism located at the inner end of said
arm. * | -

the inner end or base of said arm, of mechan-

ism for raising and lowering said arm, and-op-

o In a radial drilling-machine, the combi--
nation with a column or support, a radial arm
which has sliding connection therewith and -
having a hollow innerend, a drill-head mount-;
od on said arm, a drill-spindle in said head, .
an operating-shaft mounted on said column
or support, and operative connections be-
tween said operating-shaft and drill-spindle.
embracing a reversing mechanism located at:

l erative connections contained within the 1n-

ner end of said arm between said raising and
lowering mechanism and said driving and re-
versing mechanism. - |

3. In a radial drilling-machine, the combi-
nation with a column or support, a radial arm
which has sliding engagement therewith, a
drill-head mounted on said arm, a drill-spin-
dle in said head, an operating-shatt mounted
on said column or support, and operative con-
nections between said operating-shaft and
drill-spindle embracing a reversing mechan-
iam located at the inner end of said arm, of
an upright serew-threaded shaft mounted on

said column or support which supports said

inner end of said arm between sald SCrew-
threaded shaft and said reversing mechanism.

4. In a radial drilling-machine, the combi-
nation with a column or support, a radial arm
which has sliding connection therewith, a

' drill-head mounted on said arm, a drill-spin-

dle in said head, an operating-shaft mou nted
on said column or support and operative con-

nections between said operating-shaft and

drill-spindle embracing a reversing mechan-
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' arm,and operative connections located at the

90

iam located at the inner end of gaid arm, of

an upright screw-threaded shatt mounted on
said column and supporting said arm, and
operative connections between sald SCrew-
threaded shaft and said reversing mechan-
ism, embracing a cluteh mechanism

operable means for actuating said clutch
mechanism. . -

5 Tn a radial drilling-machine, the combi-
nation with a eolumn or support, a radial arm
which has sliding connection therewith, a
drill-head on said arm, a drill-spindle in sald
head, driving and reversing mechanism for
said drill-spindle located at the Inner end of
said arm, and a single,

said driving and reversing

driving mechanism from the drill-spindle or
connect the same therewith to rotate the drill-
spindle in either direction, of mechanism for
raising and lowering said arm, and operative
conpections located at the inner end of said
arm between said raising and lowering mech-
anism and the driving and reversing mech-

anism operated by a single manually-oper-

able part. . | | | 1

6. In a radial drilling-machine, the combi-
nation with a column or support, & radial arm
which has sliding connection therewith, a
drill-head on said arm, a drill-spindle in sald
head, and an upright rotative shaft mounted
on said column or support, of a non-rokative
serew-threaded shaft supported on sa1d col-
amn and on which the weight of sald arm 18
sustained, a screw-threaded sleeve surround-

ing said shaft and having bearing with the

snner end of said arm, a gear-wheel on sald
sleeve, a gear-pinion meshing with said gear-
wheel, and a cluteh mechanism located at
the inner end of said arm adapted to connect -

manually-operable

95

located
| at the inner end of said arm and manually-
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said gear-pinion with a part which rotates
with said operating-shaft. | |
7. In a radial drilling-machine, the combi-
nation with a column or su pport, a radial arm
which "has sliding connection therewith, a
drill-head on said arm, a drill-spindle in said
head, an operating-shaft and operative con-

- nections between said operating-shaft and the

10

20

drill-spindle,of an npright non-rotative screw-
threaded shaft mounted on said column or
Support, a screw-threaded sleeve engaging
sald shaft and having bearing in said arm, a
gear-wheel on said sleeve, a sleeve loosely
surrounding the operating-shaft and provided
with a gear-pinion meshing with said gear-

wheel, a second sleeve constituting part of |
the operative connection between the

operat-
ing-shaft and drill-spindle, said second sleeve
surrounding said operating-shaft and adapted
to turn therewith and also to be rotated in a

direction the reverse of that of the operating-

shaft, said two sleeves constituting members

- of a eluteh mechanism which are adapted to

23

35

be brought into engagement by movement of
one of said sleeves endwise on said shaft.

S. In a radial drilling-machine, the combi-
nation with a column or support, a radial arm
which has sliding connection therewith, a
drill-head on said arm, a drill-spindle in said

725,645

| said shaft and rotating in bearings in the in-

ner end of said arm, a gear-pinion meshing
with said gear-wheels and operatively con-
nected with the drill-spindle, a friction-clutch
device on said shaft between said gear-wheels
adapted to beseparately moved intooperative
engagement with said gear-wheels by endwise
movement of the shaft, raising and lowering
mechanism for said arm, and operative con-
nections located in the inner end of said arm
between said reversing mechanism and rais-
ing and lowering mechanism. o
11. The combination with a drill - head,

means for raising and lowering the same and

' a drill - spindle rotatively mounted in said

head, an operating-shaft and operative.con-

nections between said operating-shaft and

drill-spindle embracing a reversing mechan-

Ism,of an upright non-rotative serew-threaded
shaft mounted on said column or support, a
screw-threaded sleeve engaging said screw-
threaded shaft in the arm, a bearing in said

arm 1in which said screw-threaded sleeve 1is

mounted, a gear-wheel on said serew-threaded

~ sleeve, a gear-pinion meshing with said gear-

40

- which has sliding connection therewith, a
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wheel, a rotative part constituting a portion
of said reversing mechanism,and clutch mem-
bers formed on said part and on the gear-pin-
lon which are adapted to be brought into op-
erative engagement by movement of one of
sald parts toward the other part.

9. In a radial drilling-machine, the combi-
nation with a column or support, a radial arm,

drill-head thereon, a drill-spindle in said
head, and an operating-shaft, of two oppos-
ing beveled gear-wheels mounted in bearings

1n said arm through which said shaft loosely

extends, a third gear-wheel meshin g with said
opposing gear-wheels and operatively con-
nected with the drill-spindle, a clutch mech-

anism for separately locking said gear-wheels
- tosald shaft, raising and lowering mechanism

- for said arm, and operative connections lo-

60

cated at the inner end of the arm between
sald reversing mechanism and the ralsing
and lowering mechanism. |

10. In aradial drilling-machine, the combi-
nation with a column or support, a radial arm
which has sliding connection therewith, &
drill-head on said arm, a drill-spindle in said

-head, and an operating-shaft, of two OPPOS-

Ing beveled gear-wheels loosely mounted on

head, of a counterweight carried by and mov-
able with the head and having sliding en-
gagement therewith, and a gear connection
between said spindle and counterweight and
acting directly on said spindle to counterbal-
ance the latter. o |

12. The combination with a drill - head,
means for raising and lowering said head and

a drill - spindle rotatively mounted in said

head, of a counterweight carried by and mov-
able with said head and having sliding en-
gagement therewith, a non-rotative part con-

nected with said spindle, a rack on said part,

a rack on the counterweight, and a pinion
interposed between and meshing with said
racks. | -

13. The eombination with g drill-head, a
drill -spindle rotatively mounted therein, a
non-rotative part connected with said spin-

dle, a rack on said part and feed mechanism
for advancing and retracting the spindle

embracing a rotative pinion meshing with

| sald rack, of a counterweight and a rack on

|

l

said counterweight with which said pinion
meshes, |

14. The combination with a drill-head, a
spindlerotatively mountedtherein and means
for angularly adjusting said spindle on an
ax1s transverse to its longitudinal axis, of a
counterweight carried by said head and hav-
ing sliding engagement therewith in two op-
posing directions, and gear connections be-
tween said counterweight and spindle and
acting directly upon the spindle to transmit
a counterbalancing action to the spindle in
all angular adjustments of the spindle.

15. The combination with a drill-head, a
spindlerotatively mounted therein and means
for angularly adjusting said spindle through-
out the entire sweep of a circle, of a counter-
woight carried by said head and partaking of
the angular adjustment of the spindle, and
gear connections between said counterweight
and spindle constructed to transmit a coun-
terbalancing action from the counterweight
directly to the spindle in all the angular ad-
Justments of the spindle. | |

16. The combination with g drill-head, a
drill-spindle which is rotative and endwise
movable in said bead, and a part which moves
endwise with said spindle but is non-rotative,
of an arm on said head in which said spindle
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and the parts connected therewith have bear-

ing, a counterweight, a guide on said arm 1n
which said counterweight slides, racksonsaid
counterweight and on the part which moves
5 endwise with the spindle, and a gear-pinion
interposed between said racks. g
17. The combination with a rotative end-
wise-movable spindle, a part which moves
endwise with said spindle, a rotative joint
10 connecting said parts, a counterweight which
has sliding engagement with the head, and

| gear connections between said counterweight
and the part which moves endwise with the
spindle. - |
In testimony that I claim the foregoing as
i my invention I affix my signature, in pres-
ence of two witnesses, this 28th day of Feb-
raary, A. D. 1902. B
ALBERT W. WIGGLESWORTH.
Witnesses: - |
wirLiaM L. HALL,
GERTRUDE BRYCE.
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