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To all whom it may concern:
;. Be it known that I, Purp J.
citizen of the United States, residing at Bir-
mingham, in the county of Jefferson and
State of Alabama, have invented certain new
and useful Improvements in Electric Drills,
ollowing is a specification.
The present invention relates to improve-
ments in drills such as are employed for
forming holes in stone, coal, marble, and the
and the object of the invention is. the

LincoLn, a

for reciprocating and turning the bit.
The invention further contemplates a rock
drill which is compact and durable in its

construction so as to be readily carried from .
‘place t0 place, and which can be quickly set

up in an operative position: -

For a full understanding of the invention
and the merits thereof and also to acquire
a knowledge of the details: of construction
and the means for effecting the result, refer-
ence is to be had to the following deserip-
tion and accompanying drawings, in which:

Figure 1 is a side elevation of an eleciric
drill embodying the 1mnvention, Fig. 2 is-an

: enlax('fed' longitudinal sectional view through
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- Fig. 7 is a didgrammatic
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the

rill, Fig. 3 is a transverse sectional
view ‘on the line 33 of Fig. 2, Fig. 4is a
side elevation.of the armature for turning
the drill and the bushing upon which the
armature is mounted, Fig. 5 is a sectional
view on the line 55 of Fig. 4, Fig. 6 is a
side elevation of the drill rotating device,
view showing the
manner in which the drill is wired, Fig. 8
is a diagrammatic view showing the field

when the reciprocating armature is at one -

limit of its movement, Fig. 9 is a similar

‘view showing the field when the reciprocat-

ing armature is at the opposite limit of its
movement, Fig. 10 is a detail view of one of

~ the bearings within the casing, and, Fig, 11

45

is a detail view of the coupling for attach- .

ing the drill bit to the drill rod,

Corresponding and like parts are referred.

to in the following description and indicated
in all the views of the drawings by thé same

- reference characters. . e
Specifically describing the present eibodi-

ment of the invention, the numeral 1 des-

ignates the casing within Which the drill -

" operating mechanism is mounted, the said

casing having a tubular formation and be-

ing constructed of steel or other suitable ma- ‘

Speél&cation of Lotters Patent.
Applibat:imi.ﬂled RNovember 18, 1908. Serial No. 463,239,

| terial adapted to form

Paten’t‘ed Dee. 7, 1909.

a path for a mag-
netic field. This casing may be supported
in any suitable manner and is shown in the
present instance as slidably mounted upon
the head 2 of a tripod 3, a screw 4 being
provided for moving the casing upon the
head to feed the drill as required. Arranged
within the casing 1 at an intermediate point
in: the length thereof, are the field coils ét,
¢, ¢*, ¢ and ¢* which are wound upon a

brass tube 5. A series of collars of wrought

60
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iron or similar material which constitute the .

‘poles of the field magnets, are fitted upon
the brass tuhe 5 for holding the field coils in
position, one of these pole pieces p* being
sloce fed at one end of thefield coils adjacent

the coil ¢, a second pole piecd p? being lo--

70

cated”between the colls ¢? and ¢%, a third*

‘pole piece p* being located between thé coils
¢® and ¢*, while a fourth pole piece fo“ is lo-
cated ¥ the opposite end of the field
cent the coil ¢°. _ ~
Mounted to reciprocate longitudinally
within the tube 5.0f the field is an arma-
ture 6 which is wound with a coil 7. Fitted
around this coil is a bronze sleeve 8 the ends

adja-

80

of which are soldered or otherwise rigidly -

‘connected to the poles of the armature, A
brass drill rod 9 is connected to one end of
the armature 6 and extends through one
end of the casing, the extremity of thé rod
being designed to have the drill bit secured-
thereto by any suitable means such as by
the coupler 10. Projecting from the op-
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posite end of the armature and rigidly con- - -

nected thereto, is a slide operating rod 11
which extends beyond the end of the brass
tube 5 of the field and is surrounded by a
sleeve 12 of fiber or other insulating mate-
rial. This sleeve is square in cross section
“and passes loosely through & hub 13 which
is also formed of insulating material and
is journaled within a bearing 14. It “will
‘thug be obvious that the hub will turn with

the rod 11 but will permit the rod to slide

freely through the same. = Strips 15 of cop-
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per or. other conducting material, are se- - -

cured tc opposite faces of the square sleeve
12:and have their inner ends connected to

106

the terminals of the armature coil 7. A
pair of contact strips 16 are arranged within .
opposite sides of the opening through the -

hub 13 and bear frictionally against the
strips 15 so as to be in electrical connection

therewith. A pair of detachable end sec-

110+

tions 13* are secured to the hub 13 by bolts -
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or other suitaple means and the inner edges |

of these end sections are rabbeted to pro-
vide a pair of annular grooves within which
collecting rings 17 are arranged, one of the
rings being connected by 2 wire 18 to one
of the contact strips 16 while the opposite
collecting ring is connected by a wire 19
to the opposite contact strip 16. These two
collecting rings are frictionally engaged by
brushes 20 carried by -a brush holder 21
which is formed of fiber or other insulating
material and is secured to the bearing 14
so as to project laterally therefrom. ith
this construction it will be apparent that by
connecting the brushes 20 to a pair of feed
wires, an clectric current may be caused to
pass continuously through the armature coil
as the armature is reciprocated back. and
forth and rotated about its axis.

Buffer springs 22 which serve to engage
the armature as il. reaches the opposite

limits of its movement, are fitted within

housings 23 secured respectively to the pole
piece p* and the pole piece p*." These springs
form cushions for engaging the armature
and take up the shocks and jars which
would. tend to injure the drill and shorten
the life thereof. Looscely connected to the
extremity of the slide operating rod 11 so
that the rod can rotate within the same, is
a slide 24 which is loosely mounted upon a
guide rod 23, one end of the guide rod being
shown as threaded in the bearing 14 while
the opposite end is supported by a bracket
26 projecting inwardly from the casing 1.

" 'As the armature approaches the opposite

" holder 28.
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limits of its movement, this slide is designed

to engage the arms of a fork 27 upon a brush
This brush holder is slidably
mounted between a pair of channeled insu-
lating bars 29 and provided with a trans-
verse opening within whicha pairof brushes
or plungers 30 are arranged. These brushes
or plungers are in electrical connection with

each other and are normally forced out-

wardly by means of a spring 31 which is
interposed between them. Secured within
the channeled portion of one of the bars 29,
is a long contacl strip 32 while a pair of
short comlact strips:33 aund 3¢ are “secured
within the channeled portion of the opposite
bar 29, the short strips being located directly
opposite the end portions of the long strip.
When the brush holder has been moved to
one limit of its movement, the plungers or
brushes 30 produee an clectrical connection
between the long contact strip 32 and the

short contact strip 33, while when the brush

holder has been moved to the opposite limit
of .its movement the plungers produce an
electrienl connection between the long con-
tact strip 82 and the short contact strip 34.
‘One end of the tube 5 is closed by a ca
35 while the opposite end is provided witg
a bearing 86 through which the drill oper-

‘
1
'

'

1

' bearing, Is &

! so that it rotates with the rod but

943,386

ating rod extends. Surrounding the drill
operating rod and journaled within - this
feather and splife connection with the rod
ermits
the rod to move longitudinally theretlla)rough.
The inner end-of the
an outwardly extending flange 37 and jour-
naled upon the bushing between this flange
and the bearing 36, is a rotary armature 38
for actuating the drill turning
said armature being formed with a series o
radially extending poles 38% A field which
is disposed about the armature 38 and co-
operates therewith, comprises a series of cor-
responding poles 39 which are carried by a
yoke or ring
One end of the armature 38
upon the flange 37 of the bushing. The:
armature is adapted to

pawl and ratchet connection between the

bushing is formed with’

40 fitted .within the casing 1.~
is formed with:
a ratchet 41 which-is engaged by a pawl 42.

brass bushing 37 which has a- _"_  :
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device, the .

86

856

be alternately ro- -
tated in opposite directions and with: this

armature and drill operating rod it will be -

obvious that the drill operating rod will be
turned with the armat ve when the arma-
ture is revolved in one direction but will not
be. influenced by the armature when it re-
volves in the opposite direction. In ‘the
gre’sent instance both the arinature and the

eld are formed with six poles and the ar-

_mature is designed to revolve back and forth

through an arc of 50 degrees. LT

By reference to the wiring diagram shown:
in Fig. 7, it-will be observed that the wind-
ings of the poles 89 of the drill turning de-
vice are in a shunt cireuit from the main
line, while the windings of the poles 38* of
the armature are in serics with the coils of
the drill reciprocating device. With this
construction, 1t will be obvious that when
the divection of the current flowing through

90,
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the armature coils is reversed, the polarity =

of the armature poles will be changed -and
the armature will revolve until the poles.
thereof are opposite the next adjacent poles
of the field. The positive feed wire.is des--
ignated by the numeral 43 and the negative
foed wire by the numeral 44, the flow of cur-
rent to the drill being controlled by a switch
45. Wires 46 lead from the opposite termi-
nals of the switch to the
the drill turning

‘0 a shunt circuit. Leading from the posi-

tive terminal of the switch to a rheostat 47

which inay be of any approved construction
and is carried by the cap 35, 1s a wire 48,

and from this rheostat the current flows. .

through a wire 49 to the field coil ¢* of the

field windings of:
device so-that when the .. -
qwitch is closed the%aid field windings are
120

110

115 -

drill reciprocating device, thence through a .

wire 50 to. the armature .coil. -of .the drill
reciprocating device.. ‘With the armature 6
at the outer limit of its movement so that

the brushes 80 of the brus}} h_olden.—Q&;,pro-"

130
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duce an electrical comnection between e ' to that sliovxfn in Fig, 9, the coils ¢*, ¢%, and

[=1]

contact strips 32 and- 33, the.current will
then flow tlirough the wires 51 and 32 to
the field coil ¢* and thence through the wire
53 to the field coil ¢*, and thence through the

wire 54 to the armature windings of the |

drill turning device. From these armature
windings the current passes through a wire

- 56 to the field coil ¢® and from thence to the

10

ib

20

contact strip 32 from which it is carried
through the brushes to the contact strip 33
which is connected to the negative terminal
of the switch by the wire'55. A diagram of
the magnetic field thus produced is shown in
Fig. 8, and it will be observed that the field
coils ¢* and-¢* and ¢ codperate to produce a
single field of which the pole piece * is the
south pole and the pole piece p* the north
LIOle’ the intermediate ‘pole piece p* being
dead. The field thus produced acts upon
the ficld produced by tlie armature and tends

" . to draw the armature toward the opposite

25

.30

limit of its movement. " In this connection
it may be -noted that_no current passes’

through -the field coil ¢ and that the cur-
rent passing through the field coil ¢! flows
in a reverse direction-to that passing through

_the coils ¢?, ¢* and ¢ so that the pole piece
“p* is the north pole. By thus magnetizing

these remote pole pieces all danger of the
armature field leaking into the outer casing
1 is eliminated. o -
When the armature has reached the limit
of its inner movement, the slide 24 will have
engaged the fork 27 and moved the brush

- holder so that the brushes 30 carried thereby
electrically connect the contact strips 82 and

34, "The carrent now passes from the posi-

_tive terminal of the switéh 45 through the
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rheostat 47, through the .wire 49 and the
field coil ¢* and through the wire 50 and
arinature coil 7, as in the previous instince.
From the armature coil however, the cur-
rent passes to the. contact strip 34 and
through the brushes 30 to the contact stri

32. Thence it flows through the field coil
~" in a reverse direction to that in which it
previously passed through the said coil, and
from this coil it flows throrgh the wire 56
to the armature windings of the drill rotat-
ing ‘device, also passingthrough these wind-
ings in 4 reverse direction so as to change
the polarity of the armature poles and cause
the same to rotate through.an arc of 50 de-
grees as previously deseribed. From these

armature coils the carrent flows through the

wire 54 to the field coilis* and thence through -

the wires 53 and -57-tothe field coil ¢* from
which it passes through the wire 58 to the

contact strip 33 and through the wire 55 to

the negative pole of the switch. - Tt will be
observed that in this instance the field coil
¢*ig dead and the current flows through the
end coils ¢' and ¢® in an opposite direction
to that followed in the previous instance and

I ¢ codperate to produce a single field of

which the pole piece p*'is the north pole and
the pole piece p' the south: pole, -the pole
piece p* being-dead:” It wiﬁ) also be. ob-
served that the pole piece p* is a south pole,
such an arrangement serving as previously
mentioned to prevent leakage of the field
from the armature. This main field acts
upon the field armature to move the arma-
ture back to its original position. * In this
nianner the armature is réciprocated back
and forth, the brushes 30 and contact strips
32, 838 and 34 forming a switch device for
auntomatically directing the current through

the various .coils in the required manner.

The rheostat 47 is operated by means of a
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handle 59 at one end of the casing and by .

turning this handle various amounts. of re-

. sistance can be ‘introduced into the circuit

su as to cause the drill to give either'a light
or a heavy blow as desired.- In this manner
the drill will be given the usual reciprocat-
ing movement and also rotated about .its
axis so as to act effectively upon the stone
or other material being drilled.

Haying thus described the invention, what
is claimed as new is: '

1. The combination of a central field coil,
a field coil on each side of the central field

90
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coil, an end field coil for each of the side -

field coils, an armature mounted to recip-
rodate within the field coils, a drill operat-
ing rod carried by the armature, and means
for introducing the central coil and two
end coils into an electric circuit alternately
in series with the respective side coils to
actuate the armature. :

2. The combination ox a central field coil,
a field eoil on each side of the central coil,
an end field coil for each of the side field
coils, poles interposed between the central
coil and the side coils and also located at the
outer ends of the end coils, an armature
mounted to reciprocate within the field coils,
a drill operating rod carried by the arma-
ture, and means for introducing the central
coil and two end coils into an electric cir-
cuit alternately in series.with the respective

side coils,

3. The combination of a cusing, a series of
field coils within the casing, an armature

100

105

110

mounted to reciprocate within the field coils,

a coil. upon the armature, a rod projectin
from the armature, an angular sleeve fitte
over the. rod, conductor strips applied-to

120

the angular sleeve and insulated from each

other, the said conductor strips being con-
nected to the terminals of the armature coil,

a hub journaled” within the casing and-

formed with an-angular opening loosely re-
ceiving the before mentioned sleeves, con-
tacts upon the hub for engaging the before

‘menéioned conductor strips, collector rings

upon the hub in electrical connection with

125
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_the cohtacts, brushes engaging™ the collector

rings, and a switch mechanism_ actuated by
the rod for introducing selected ones of the
field coils alternately into an electric circuit
in series with the armature coil. o
4. The  combination of a -casing, a rod,
means for reciprocating the rod, a rotatably
mounted armature carried by the rod and
formed. with a plurality of radially pro-
jecting poles, a pawl and ratchet connection
between the armature and -the rod, a field
with poles corresponding to the poles of the
armature and adapted to cobperate with the
armature te turn the same, and means for
periodically reversing the polarity of the
poles of the armature to cause the same to
revolve alternately in oppesite directions
through a fixed are. ‘
- 5. The combination of a series of field
coils, an armature mounted to reciprocate

within the field coils, a drill operating rod’

projecting from the armature, feed wires, a
rotary armatuve carried by the rod and pro-

- vided with armature coils, & field codperat-

25

ing with the rotary armature and provided

. with coils in a shunt circuit with the feed

wires, and means for introducing selected

942,306

ones of ‘t-hé field . coils .alternately mto cir-

“cuit with the feed. wires in series Wi_th the

armature coils. .

6. The combination. of a -éerfi"e_s vo‘f field

coils, an armature . mounted to Teciprocate
within the field coils, a coil upon the recip-
rocating armature, a drill operating rod
projecting from the reciprocatlnﬁ armature,
a rotary armature carried by the rod and
having "an operative connection therewith,
the said rotary armature being provided with
coils, feed wires, a field cobperating with
the-rotaty armature and provided with coils
in a shunt circuit with the feed wires, and a
switch mechanism actuated by the recipro-
cating armature for introducing selected:
ones of the field coils alternately into cir-
cuit with the feed wires in series with the

30
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coils of the reciprocating armature and the -

coils of the rotary armature. ‘
In testimony whereof I affix my signature
in presence of two witnesses.

, PURD J. LINCOLN. [r.s.]
Witnesses: '

Witniam A.. PaRsoNs,
Frank G. Werrz.



