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To all whom it may concern:

Be it known that I, CHARLES WILLIAM Mc-
DANIEL a citizen Of the United States, resid-
ing at Lake Village,in the county of Belknap
and dtate of New Hampshire, have invented a
new and useful Improvement in- Drilling-Ma-
chines, of which the following is a Speelﬁca,-
tion.

My invention relates to an improvementin
drilling-machines; and it consists in the pecu-
liar construction and combination of devices
that will be more fully set forth hereinafter,
and particularly pointed out in the claims.

The object of my invention is to provide a
drilling-machine which is adapted to drill a
hole either vertically, horizontally, or at any
desired Intermediate angle, and in which the
drill-rod may be either fed au’romatlcally to
its work or by hand-power.

In the accompanying drawings, I‘wme 1 is
a perspective view of a dr 1111110‘-111.:10111[16 e1m-
bodying my improvement. Fig. 2 18 a ver-
tical sectional view of the same. FKig, 3is a
horizontal sectional view taken on the line
x x ol Kig. 1. Kigs. 4 and 5 are detail views.
Fig. 6 is a detail view, partly in section, on
the line a a of Fig. 2.

A represents the bed- -plate, which is of the

~usual construction,and B represents aver tical
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cylindrical sta,nddrd which is secured to the
bed-plate near one end thel eof and rises there-
from.

Formed on the upper mde of the bed-plate,
arranged concentrically with the standard, is
£l 011:'0111&1 boss or offset C, and the lower por-
tion of the standard 18 1educed for a suitable
length 1o form a spindle D.

E; represents a horizontal bracket-ar m,which

- has one end pivoted on the spindle D, and is

40

adapted to move vertically thereon. Thesaid
arm is made of two longitudinal pieces F,
which are bolted towethm and one of whwh
is provided with a pair of ears G. |

A rack-bar H is arranged in a veltleal po-‘
Sition and bears aﬂ'amst one side of the spin-
dle, has its lower end guided in an annular
recess I in the offset C, and said rack-bar ex-
tends between the ears . A shaft K is jour-
naled transversely in the said ears, and is pro-
vided with a spur-wheel I, which meshes with

the rack-bar, and has a ratchet~wheel M at | the drill-head to the sta,ndm'd._

|

one end, which is engaged by a pawl N, that
1s pivoted to the inner end of arm K.

A pair of transverse openings O is made
through the projecting portion of the shaft L
on the inner side of the ratchet-wheel, which
openings are adapted for the insertion of a
pinch-bar or lever, by means of which the
shalt may be rotated, so as to cause the rack
and pinion to raise or lower the arm on the
spindle. The function of the pawl is to se-
cure the arm at any desired vertical adjust-
ment. Inasmuchastherack-barbearsloosely
against the spindle, and is secured in the arm
E, which is pivoted on the spindle, it follows

55
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that the said arm may be turned in a hori-

zontal direction to any desired position.
P represents the drill plate or table, which
is circular, as shown, has a series of radial

| slots R, and is pmwded at its center with a

dependmn spindle S, which is journaled in a
vertical opening in the outer end of arm K,
thereby enabling the plate or table to be re-
volved on the said arm.

pivotal spindle is such that it enables the ta-

ble or plate to be adjusted vertically a slight
distance upon the arm,and at the outer end of
the arm E is a set-serew T, which 1s adapted

to impinge against the spindle, s0 as to secure

the plate or table in any desired position.

In the center of the plate or table and ex-
tending through the center of the spindle isa
vertical bore U.  In theupperend of thesaid
standard is a horizontal opening V, and on

the front side of the standard and concentric

with the said opening is a circular face W,
Fig. 1, which has a concentric annular groove
X, lun* 2, that i3 T-shaped in cross- section.

70

The length of the

75
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A vertical slot Y, which is also T-shaped in

cross-section, communicates with the upper
side of the groove X and is open at'its upper
end, as %hown

A represents the drill head or frame, which
comprises the horizontal arms A’ B/, connected
at one end by a vertical arm C’. At the up-

-per corner of the frame or head 1s formed a
circular disk D/, the diameter of which is
equal to the diameter of the face W, and pro-
jecting from the center of the said disk 1s a
hollow cylindrical sleeve E’, which is jour-
naled in the opening V, and thereby pivots
T'he outerend
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of the sleeve, which projeeis beyond the rear |

side of the standard, 1s screw-threaded, and a
clamping-nut I’ is screwed thereon, the func-
tion of which 15 to cause the disk to bear
snugly against the face .

G represents a pair of bolts, which have T-
shaped heads fitted in the annular groove X
and arranged at diametrically-opposite points,
and the shanks of said holts extend forward
through the diametrically-opposite openings
in the disk T7, and are provided with clamp-
ing-nuts 1I’. DBy means of the said bolts and
clamping-nuts the disk D’ may be clamped

firmly to the face when 1n a vertical, hori-.

zontal, or any other desired position, there-

by adapting the machine to drill holes at any

- desired angle, as will be readily understood.
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The groove Y, which communicates with the
oroove X, enables the bolts G’ to be inserted
in or removed from the latter groove when
the machine is being assembled or disassem-
bled.

I’ represents a vertical hollow cylindrical
sleeve, which 18 arranged in a vertical open-
ing at the outer end of the arm I3/, and is
adapted to movein a vertical direction in the
satd arm. Ontheinnerside of the said sleeve
is secured a rack-bar K’, which works in a
vertical longitudinal slot I, with which the
arm B’ is provided. -

M represents a transverse shaft, which is
journaled 1n a horizontal opening that is
made in the arm BB/ and intersects the slot
I.. Fitted in the said slot and feathered on
the sald shaft 18 a pinion N’, which meshes
with the rack I,

O’ represents a worm - wheel, which is
loosely journaled on the shaft M/, and is se-
cured against longitudinal movement on the
shaft by means of a key P/, that extends
through the shaft, and has one end project-
ing be} ond the same and arranged in a con-
caved recess R 1n the outerside of the worm-
wheel. The extremities of the shaft are pro-
vided with screw-threads. A loose washer
Ot hears between the worm-wheel and arm 3’.

S” represents a wheel or disk, which is
mounted on the shaft M’ and is feathered
thereto by means of the key P/. On the in-
ner side oi the said disk or wheel is formed
a concentric offset 1Y, which fits in the recess
R’ of the worm-wheel.

IFrom the outer side of the wheel or disk
S” projects a crank-handle U7, Fig. 3, and a
nut V7’ is serewed to the projecting end of the
shaft M’ and bears against the outer side of
the wheel or disk. To the opposite end of the
sald shaft M’ is serewed a clamping-nut W7,
the function of whichis to prevent longitudi-
nal motion of the shaft in its bearings.

Secured to the under side of the arm I’
and arranged at right angles thereto is a
bracket X', Fig. 3, in one end of which is
swiveled a shaft Y/, that has a worm Z’ formed
at one end which’ engages the worm-wheel,

~and has a miter-w heel A2 keyed to its inner

end.

arm A7,

3%, Fig. 1, vepresents a pair of earsor brack-
ets which project from one side of the verti-
cal arm C” of the frame or head. A vertical
shaft C* is journaled in the said ears, has
a cone-pulley D* secured near its upper end,
and 1s provided near its lower end with a
miter-wheel E°, which meshes with the wheel
Az Kig. 8.

I* represents the drill-shaft, which is swiv-
eled in the sleeve I’, and has its upper por-
tion journaled in a vertical opening in the
outer end of the arm A’. The lower end of
the sald shaftis enlarged to form a head and
18 provided with a vertical central tapered
opening or socket to reeceive the tapered up-
per end of the shank of the drill.

G*° represents a collar, which is secured 1o
the drill-shaft by means of a set-screw and
bears against the upper end of the sleeve I,
the drill-shaft being thereby prevented from
moving vertically independentiy of the said
sleeve.

H* represents a hollow sleeve, which is
feathered on the upper portion of the drill-
shaft and is jJournaled in the outer end of the
Formed with the upperend of the said
sleeve is a miter-wheel I5, and formed with or

secured 1o the lower end of the said sleeve is

a series of pulleys % which align, respect-
ively, with the cone-pulley, Ifig. 1.

17 Tig. 1, represents the driving-shaft,
which is journaled in the sleeve E’ and in a
bearing formed on the upper side of the arm
A’ To the outer end of the said shaft is
keyed a miter-wheel M= which meshes with
the wheel I°, and to the said shaft is keyed a
spur-wheel N= The said spur-wheel is pro-
vided 1n one side, near its perimeter, with an
opening O~

P* represents a driving cone-pulley, which
1s loosely mounted on the shaft 1.2 bears
against the wheel N* and has a pinion IR* at
1ts smaller end.

>, Ifig. 1, represents a scerew which is
adapted to pass through the opening O®* and
to engage the threaded opening in the larger
end of the cone-pulley, so as to secure the
latter to the wheel N for the purpose to he
hereinatter described.

Secured to the outer side of the standard
I3 1s a bracket 1% having a vertical arm U? at
1ts outer end. An cccentrie-shaft V*is jour-
naled in the said arm U*and in the standard
I3, and has a crank W= at its outer end, by
means of which it may be turned.

X* represents a tubular sleeve, whielh is
journaled on the eccentric-shaft and is pro-
vided at one end with a spur-wheel Y, and
has a pinion Z° at the opposite end.

The operation of my invention is as fol-
lows: Power is applied to the driving-shaft
by means of an endless belt, which engages
the cone-pulley P? and 1eueweq its moblon
from the pulley on a suitable counter-shaft.
(Not shown.) The miter-wheels, which con-

nect the driving-shaft to the dr 111 shaft, com-
| municate rotary motion to the latter, and the
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pulleys on the sleeve at the upper end of | rangement of the drill-shaft at a,ny* desired

the drill-shaft being connected to the cone-
pulley on the shaff C? by means of an end-
less belt rotary motion is also imparted to
the said shaft C°. When it is desired that
the drill shall be fed automatically, the nut
on the threaded end of the shaft M’ is tight-
ened, so as to cause the wheel or dlsk S/
to be so firmly forced against the outer side
of the worm-wheel as to lock the latter fast
to the said disk. Inasmuch as the disk is

feathered to the shaft 1t will be understood

that when the worm-wheel is thus locked to
the disk 1t cannot rotate independently of
the shaft M’; hence, being connected to the
shaft C° by the worm and miter wheels, said
worm-wheel, disk, and shaft M’ are caused to
rotate Slowly, and the pinion N’, which is se-
cured to the shaft M’, being in engagement
with the rack on the inner side of the sleeve
in which the lower end of the drill-shaft is
swiveled, lowers the said sleeve and said drill-

- shaft slowly, and thereby feeds the drill auto-

matically to its work, which is placed on the
table or disk P in the usual manner.
In order to feed the drill by hand it is only

- necessary to turn the nut on the end of the
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- cone-pulley P? is driven is run at a uniform -
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shaft M/, so as to cause the worm-wheel to
become dlsenﬂ*an*cd from the shaft M’, so that
the latter may be rotated mdependently of
the worin-wheel, and the operator then grasps

‘the crank on the wheel or disk S’, and by

means of the same rotates the shaft M’, so as
to feed or withdraw the drill, as may be de-
sired.

The counter-sha,ft (not shown) by which the

speed at all times, and when the said cone-
pulley is secured to the wheel N* by the screw

0? the eccentriec-shaft must be turned so as to

cause the wheels Y? Z* to become disengaged

from the wheels R* and N? and the shaft 12 |

is rotated at maximum speed, the sleeve and
wheels on the eccentric-shaft being notin mo-

tion. In order to reduce the speed of the-

shaft 12 to the minimum extent, the screw O?
is withdrawn so as to disconnect the cone-
pulley from the wheel N* and the eccentric-
shaft is turned 8o as to cause the wheels Y* Z?
to become engaged with the wheels R?* and N7,
respectively., When thus arranged, the cone-
pulley rotates independently of the shaft L2
the pinion R?, being of less diameter than
wheel Y?, causes the sleeve X* to rotate at a
slower rate of speed than the cone-pulley, and

~the pinion Z? being of less diameter than the

wheel N? which is rigid with the shaft L2
causes said wheel N~ “and consequently the
said shaft, to be rotated still more slowly, as
will be very readily understood.

On the perimeter of the circular disk D’ is
insceribed a graduated scale indicating the
degrees of a circle, and this scale moves
w1th reference to a fixed point on the pe-
rimeter on the face W when the drill head

or frame is turned, and facilitates the ar- |

anule

Ha,vmn thus described my
claim—

1. The combination of the drill-head, the
sleeves journaled therein, one of saidsleeves

invention, I

70

having the pulleys and being geared to the

driving-shatt and the other sleeve having the
rack-bar, the drill-shaft feathered in the up-
per sleeve and swiveled 1n the lower sleeve,
the shatt M’, having the pinion engaging the
rack, the worm-wheel loose on the said shaft,
the worm engaging sald worm - wheel, the
shaft C?, geared to the worm and havmﬂ‘ the

| pulley connected to the pulley on the upper

sleeve by an endless belt, the disk S’, feath-
ered on shaft M’, and _the nut V/ on said
shaft to compress the disk S’ agcainst the

worm-wheel and to release the latter from

the disk,whereby the drill may be fed either
automatlcally or by hand, substantially as
described.

2. In a drilling-machine, the drill-head T,
the sleeves journaled thereon, the upper
sleeve having the pulley K>, the driving-
shaft I t:.,e::?:,redl to the upper sleeve, the
lower sleeve having the rack-bar, the drill-

shaft K= feathered in the upper sleeve and

SW weled in the lowersleeve, the shaft C?, hav-
ing the pulley D2 the belt-connections be-
tween the pulleys D? and K% the pinion N’,
engaging the rack-bar on the lower %1eeve,
the shaft M’, carrying the pinion, the shaft
Y’, geared to shaft M’, and the gearing con-
necting the shafts Y’ and C?%, as set forth.
3. In a drilling-machine, the drill-head Z
the sleeves H* I/, journaled therein, the up-
per sleeve H* having the gear I* and "the pul-
ley K* and the lower sleeve 1’ having the
rack K’ the drill-shaft K< feathered to the
sleeve H? and swiveled in the lower sleeve I/,
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the driving-shaft 1* having a gear meshmn' -

with the gear I? the shaft C?, hawng a pul-
ley D7, connected to the pulley K=, the pin-

ion N" meshing with the rack K, the shaft:

M, for the pinion, worm-wheel 0’ , on the
shafft worm Z’,engaging the worin-wheel, the
shaft Y/, for the worm, and the gears A? EZ,
eonnectmﬂ shafts Y’ and C?, as sot forth.

4, In a dulhnﬂ‘-machme the drill-head Z,
having disk D’, the Smndard B, having the
face VV the dlametel of which is equal to
the diameter of the disk D’, the sleeve E’,
projecting from the disk and journaled in a
horizontal opening V of the standard, the
clamping-nut F for the sleeve E’, the con-
centric annular groove X, made in the face
W, the vertical slot Y’, also made in the
fa,ce and gommumcatmﬂ* with the groove X,
the bolts G’, having theu headsin the oTO0oVe
X, the nuts I’ f01 the bolts, and the drill
mechamsm carried by the drill-head, where-

by drilling at an angle can be perf()l med, as
set forth.

d. The combmatmn in a dr 11111] g-machine,
of the ver tlcallyamﬂmble sleeve I’ havmn-
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rack I/, the drill-shaft swiveled in said sleeve, | the worm-wheel and to disengage the same

the sleeve H* having pulley IK? the shaft M’, | therefrom, substantially as described.

having the pinion engaging rack K’, the In testimony that I claim the foregoing as
. worm-wheel O, loose on said shaft, the shaft | my own I have hereto affixed my signature in
s having the ;vorm engaging the worm-wheel, | presence of two witnesses.

the shaft (< geared to the worm-shaft and T J r T

having the pulley D% connected to pulley K5, CHARLIES WILLIAM McDANIEL.

the disk N/, feathered on the shaft M” and | Witnesses:

having the erank U’, and the nut V' on said  EpGAR C. CAULL,
1o shaft, adapted to engage the said disk with A. C. BUGBEE.
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