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UNITED STATES PATENT OFFICE. 
FRANK E. BANEY, OF SMELSER, WISCONSIN, AssIGNok of oNE-HALF To JAMES : 

- KENNEDY, OF PLATTEVILLE, WISCONSYN. - 

ELECTROMAGNETIC DRELL. 
968,729. 

Io all whom it may concern: 
Be it known that I, FRANK. E. BANEY, 

a citizen of the United States, and a resident 
of Smelser, in the county of Grant and State 

5 of Wisconsin, have invented certain new and useful Improvements in Electromag 
netic Drills, of which the following is a specification. 
My invention relates to electric power 

10 drills of the reciprocating type and more 
particularly to that class of portable drills 
used forck drilling, quarrying, tunneling 
and the like. - - - The invention is designed to produce an 

5 electro-magnetic drill in which all the parts 
are 'self contained and the shifting of the 
electrical current regulated, automatically, 
by the machine itself. . 
In general the drill consists of a solid 

20 plunger, surrounded by two coils of wire 
through which the electric currents are 
caused to pass. The two coils of wire 
through which the currents are caused to 
pass alternately, exert a reciprocating mag 

25 netic attraction, forward and backward upon the plunger, thus protiucing the 
stroke of the machine. The current pass 
ing through one coil at a time there is 
always a magnetic attraction in one direc 

80 tion and therefore a corresponding move 
ment on the part of the plunger. 
rent is shifted from one coil to the other 
automatically by a mechanical arrangement 
so placed between the two coils that it is 

85 operated by each forward and backward 
stroke of the plunger. By this current shift ing device a positive pull is always obtained 
on the plunger and less heat developed than 
in machines where the current is shifted 

40 independently of the movement of the 
plunger. Rotation of the plunger is ob 
tained by means of a lever and connected 
parts operated by the plunger on its back 
ward stroke. 

45 The object of the invention is to produce 
an autonnatically operating tool of this char 
acter wherein all the parts are self contained, 
that is, housed within an inclosing case, 
having detachable parts carrying the shift 

50 ing mechanism. 
The invention consists in the matters here 

inafter described and particularly pointed 
out in the claims at the end of the de Scription. 

55 The invention may be embodied in various a ratchet wheel G, a lock nut g, being em- it 

he cur 
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forms for practical use, the construction 
which I prefer and have most highly de 
veloped being shown in the accompanying . 
drawings, wherein 
Figure 1 is a side elevation of a complete 60 drilling apparatus, with the exception of 

the guide shell, feed screw. and chuck: Fig. 
2 is a longitudinal section thereof: Fig. 3 
is a transverse section on line 3-3 of Fig. 2; 
Fig. 4 is a similar section taken on line 4-4 65 
of Fig. 2; Fig. 5 is a similar section on 
line 5-5 of Fig. 2; Fig. 6 is a detail section, 
showing a part of the current shifting de 
vice; Fig. 7 is a longitudinal detail section 
of the rear end of the machine; Fig. 8 is a 70 
longitudinal section, showing a modified 
form of the forward end of the machine; 
and Fig. 9 is a transverse section on line 
9-9 of Fig. 8. - 

Referring to the drawings, wherein simi- 75 
lar letters of reference are used to indicate 
corresponding parts in each of the several 
views, the motor coils A and B are wound 
upon a spool C provided at its front end 
with a flange 6, and at the rear end with 80 
flanges c', c, similar flanges c and c' are 
located on either side of and adjacent to the 
longitudinal center of the spool as shown, 
said flanges c, c', c', c', serving as heads for 
the motor coils. 85. 

Inclosing the motor coils and spool is an 
exterior casing D, to which the spool is . 
rigidly secured by screw boits d, d, d, pass 
ing through the casing D into tapped holes 
in the flanges of the spool, as shown. Caps e6 
or heads D and D* are secured to the casing 
D at front and rear, the former bored cen 
trally to constitute a guide for a piston E 
hereinafter referred to. . . 
Mounted to reciprocate freely within the 95 

spool C is a core E, preferably of soft iron, 
the central part thereof being turned down 
as at e, in order that an elongated annular 
recess e' may be formed between the central 
part of the core and the walls of the spool. 
The inner parts of the core, adjacent the re 
duced portion e form shoulders' e.e. 
The rear end of the core E is drilled cen 

trally to leave a longitudinal recess or socket 
e', angular in cross section, to receive the 
squared elongated shank f of a ratchet rod 
F journaled in a plug 6 seated within the 
rear end of the spool C. 

. Upon the rear end of the rod Fis mounted 
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ployed to secure the wheel tightly to the rod, 
and at one side of the casing is pivoted a 
dogg', (Fig. 3) pressed toward the ratchet 
wheel by a spring g”. 
The casing D is cut away at one side at 

the rear, and closing such opening d is a 
cover plate D', (see Figs. 1, 2,3 and 4) car 
rying lugs D (Fig. 4), in the lower ends of 
which is journaled a rock shaft H, having a 

pressed or thrust from the casing by a 
spring h". Another arm h° extends rear 
wardly from the rock shaft H near one end 
and to its end is pivoted one end of a pawl 
G', pressed by a spring g, to engage the 
ratchet wheel G. 
The inner side of the arm h of rock shaft 

H is tapered or beveled as at h' toward the 
end and its free end is normally pressed 
downward in the path of the core E, which 
on making a full stroke to the rear will lift 
the arm h, rock the shaft H in its bearings, 
and through its connection by arm h° de 
press the pawi G', thereby rotating the 
ratchet wheel G, rod F and with it the core; 
sufficient lateral play of the shaft H being 
provided to permit of the escape of the teeth 
of ratchet wheel G by pawl G" on the return 
stroke of arin h”. The dog g’, it will be 
understood, serves to lock the ratchet, wheel 
and prevent a reverse movement or back 
lash when the pawl G” is retracted, as the 
shoulder 'e', of the core leaves the beveled 
portion h of the lever arm h, the spring h", 
forcing said arm h to its normal depressed 
position. '. 
The autoimatic shifting of the current and 

hence the core is accomplished by the fol 
lowing mechanism. Intermediate its ends 
the casing D is cut away to admit a frame I, 
having airins i, seated in recesses in the flanges 
e' and c, of the spool C, and shaped centrally 
to form a yoke i', the legs i° of which have 
bearings in which is journaled the shaft of 
a rocker or current shifter K. The yoke is 
provided with three contacts or brushes i°, 
i' and it, which are constantly in contact 
with the surface of the rocker K. This 
rocker is in the form of a roll, the journals 
thereof. having bearings in the legs of the 
yoke, the roll being divided by an insulating 
strip , and provided with a projection or 
lig Ji', which protrudes into the recess e. 
between the core and the casing, and lies in 
the path of the shoulderse, e°, of the larger 
diameter of the core, so that on reciproca 
tion of the core the rocker will be shifted 
from the position shown in Fig. 2, wherein 
the brusi i is ii; contact, with the dead or 

8 insulated half i. of the rolli, and the brushes 

) 

is and i, are in contact with the live part k", 
of said rocker roll, adapted to transmit cur 
rent. The opening in the casing is closed 
by a center plate D, carrying the live con 
tact plugs ". - 

forwardly extending arm h, normally de 

968,729 

The coil. A is connected through wire a 
with the brush i of the yoke, and through 
wire a with the line through contact plug 
27, while the coil B is connected through 
wire b, with brush it, through wire b', 
through its contact plug with the line, as 
shown in Figs. and 2. As shown the coil 
A is energized and will draw the core for 
ward until the shoulder e of the real' of the 
core advances and moves the rocket or cur 
rent shifter by contact with the projection 
le", to a position where the brush *, will 
contact with the insulated or dead half of 
the roll, thus cutting off current to coil A, 
the live part of the rocker roll then con 
necting with brushes i and *, thus ener 
gizing coil B and shifting the current and 
causing the movement of the core in the op 
posite direction. 

Buffers, L, of rubber, are seated in the 
| spool C at its ends, and at or near the limit 
of movement of the core, the purpose being 
to cushion the shock or jar that would re 
sult from the core striking unyielding metal 
at the end of each stroke. These buffers 

i ment of the core. 

cured at its ends to the fianges 6 and c' of 
the spool. . 

an indicates a hub keyed to the rocker 
shaft and having a smooth double can 
surface m”, with wings in and n, ar 
ranged on either side and at right angles 
to ii, all keyed to the projecting end k" of 
the journal of the rocker K. When the 
shoulder e° of the core strikes the shift lug 
or projection k', the rocker and its journal 
rotate as one, and cam m, with wings in 
and m. partake of the movement. During 
this rotation the cam m, bears upward 
against the spring M. The maximum up 
ward pressure is attained when the cam in 
is on a line with the raised portion m of 
the spring and the center of the journal. 
This construction insures against dead cen 
ters, as the spring will move the cam onward 
forcibly, until stopped by contact of one or 
the other of the wings with the spring. 
As thus described the machine is of that 

class wherein the drill is rigidly connected 
with the piston and reciprocates with it, 
but my invention is equally applicable to 
that class of machine using an independ 
ently movable hammer to strike the drill as 
shown in the modifications, Figs. 8 and 9. 
Referring to said Figs, 8 and it will be 
noted that the forward end of the core E* 
is chambered longitudinally and provided 
at its forward end with a tute', having an 
angular opening to fit the angular stem of 
the hammer C the outer enlarged end of 
which is mounted in a longitudinal, step 
like opening d in the front cap or head 

i D*. The head terminates in a cap d*, also 
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having a steplike opening for the hammer, coils and power, means to automatically 
the bore of larger diameter in both head 
and cap being designed to receive a rubber 
or other buffer L*, to cushion the stroke at 
the outer end of the implement. 
Having thus fully described my inven 

tion, what I claim as new and desire to Se 
cure by Letters Patent of the United States, 
S 

1. a tool of the character described, a 
casirg, a plurality of motor coils mounted 
th? rein, a core or plunger having a reduced 
central portion, a frame interposed between 
the ends of the coils, a shaft journaled in 
said frame, a rotary current shifter mounted 
on said shaft, a projection on said shifter, 
adapted to contact with the shoulders 
formed at the ends of said reduced portion 
of the core, whereby said shifter is actuated 
on the forward and backward movement of 
the core to shift the current from one to the 
other of said coils. 

2. In a tool of the character described, 
the combination of coils alined and spaced 
apart, a core adapted to reciprocate within 
the coils and having shoulders facing each 

electrical connections between 
coils and source of power, a frame between 
said coils, a shaft journaled in Said frame, 
a rocker or current shifter secured to said 
shaft and having a lug or projection adapted 
to contact with the shoulders of the core and 
actuate said rocker thereby shifting the cut 
rent from one coil to the other, and a spring 
pressed cam mounted on the shaft of the 
rocker, substantially as and for the purpose 
described. 

3. In a tool of the character described, the 
combination of the coils ained and spaced 
apart, a core adapted to reciprocate within 
the coils, and provided at its rear end with 
an angular socket, connections between the 
coils and power, means to automatically 
shift, the current at the end of each stroke, 
a ratchet, wheel mounted on an angular 
ratchet rod journaled at the rear of the 
one of the coils with its angular portion in 
said angular socket of the core, a dog en 
gaging the ratchet, and a rocking lever hav 
ing a pawl to engage and rotate said ratchet 
and thereby rotate the rod. 

4. In a tool of the character described, the 
combination of the coils alined and Spaced 
apart, a core adapted to reciprocate within 
the coils and provided at its rear end with 
an angular socket, connections between the 

the 

shift the current at the end of each stroke, 
a ratchet wheel mounted on an angular 
latchet rod journaled at the rear of one of 
the coils with its angular portion in said 
angular socket of the core, a cover plate 
having lugs provided with bearings and a 
rocking lever fulcrumed in said bearings 
and carrying a pawl adapted to engage and 
rotate said ratchet and thereby rotate the 
rod. 

5. In a tool of the character described, the 
combination of the casing, coils alined and 
spaced apart therein, a core adapted to re 
ciprocate within the coils and provided at 
its rear with an angular socket, connections 
between the coils and power, an angular 
ratchet rod journaled adjacent the rear of 
the casing with its angular portion in said 
angular socket of the core and carrying a 
ratchet wheel, a dog pivoted to the casing 
to engage the ratchet wheel, a rocking lever 
having a pawl to engage the ratchet wheel, 
and a rocker or current shifter having a lug 
or projection on its insulated side adapted 
to engage the core, and brushes on the live 
side of said rocker to make contact with the 
coil terminals and line. 

6. in a tool of the character described, the 
combination of the casing, coils alined and 
spaced apart therein, a core adapted to re 
ciprocate within the coils and provided at 
its rear with an angular Socket, connections. 
between the coils and power, an 
ratchet rod journaled adjacent, the 
the casing and carrying a ratchei, wheel, a 
dog pivoted to the casing to engage the 
ratchet wheel, a rocking lever having a paw 
to engage the ratchet, wheel, a jocker or 
current shifter having a lug or projection 
on its insulated side adapted to engage the 
core, brushes on the live side of said rocker 
to make contact with the coil terminals and 
line, a double can mounted on the shaft of 
the rocker and having Wings at right aingles 
thereto, and a Spiring mointed above said 
cam and provided with a central ridge 
adapted to be engaged by the wings of the 
can, substantially as and 
set forth. 

In testimony whereof 
signature in the presence of two vitinesses, 

TRAN. E. BANEY. 

rear of 

Witnesses: 
AROLD C. GEORGE, 

GEORGE DOBSON, Jr. 
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