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UNITED STATES PATENT OFFICE.

HIRAM E. DIEHL, OF LAWTON, OKLAHOMA.

ELECTRIC WELL-DRILL.

1,083,200.

Application filed January 29, 1913.

To all whom it may concern:

Be it known that I, Hiram E. Dizny, a
citizen of the United States, residing at
Lawton, in the county of Comanche and

5 State of Oklahoma, have invented new and
useful Improvements in Electric Well-

Drills, of which the following is a specifica-

tion.

This invention relates to well drills, and

0 particularly to electrically operated devices
of the class referred to, the object of the
invention being to provide means for con-
trolling the current which energizes and de-
energizes the plunger retracting solenoid,

5 combined with means for tripping the cur-
rent controlling switch mechanism, in order
that the current may be automatically cut
out when the device is not operating prop-
erly, as when the reciprocating plunger,

0 which carries the drilling bit, moves beyond
its normal degree of thrust or working
stroke.

A further object of the invention is to pro-
vide an indicator which may be located at

8 any desired distance from the drill mecha-
nism, and which will visibly and audibly

- indicate whether or not the drill is operating

properly, or failing to operate, the said in-
dicator also notifying the operator when
the drill becomes stuck and is rendered in-
operative for that reason.

With the above and other objects in view,
the invention consists in the construction,
combination and arrangement of parts, as
8 will be hereinafter more fully described,
illustrated in the accompanying drawings,
and pointed out in the claims hereunto ap-
pended.

In the drawings: Figure 1 is a vertical
longitudinal section through the upper por-
tion of the drill, showing the casing, sole-
noid, bit carrying plunger, switch mecha-
nism, and adjacently located parts. Fig.21is
a similar view of the lower section of the
drill. Fig. 8 is a sectional view on an
enlarged scale, illustrating the arrangement
and operation of the switch mechanism and
trip. Fig. 4 is a section taken at a right
angle to Fig. 3 and showing the switch
mechanism, the switch box being shown in
section. Fig. 5 is a vertical sectional view
of the indicator. TFig. 6 is a vertical section
of the indicator taken at right angles to
Fig. 5.

In Figs. 1 and 2 Thave shown the complete
drilling tool, which comprises a sectional
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Specification of Letters Patent.

Patented Dec. 30,1913,
Serial No. 744,993.

casing, 1 designating the upper section and
2 the lower section of the casing, the two
sections having a threaded connection, at 3,
to enable them to be disconnected from each go
other for giving access to the interior mech-
anism, and a gasket 4’ of rubber or like
material being interposed between the meet-
ing faces of the sections to provide a water-
tight joint, it being important to prevent g5
the entrance of water to the interior of the
casing, so as to avoid interference with the
electrical connections and devices, herein-
after described. Extending longitudinally
and centrally of the casing is a reciproca- 70
tory plunger 4, the upper end of which is
received slidingly in a tubular core 5, pref-
erably of brass, around which is wound the
wire 6 forming a solenoid. In the upper
portion of the solenoid is mounted a solid 78
magnet core 7, the solenoid also comprising
the upper and lower heads 8 and 9, respec-
tively. A suspending or supporting rod 10
is threaded, at 11, through the hemi-spheri-
cal upper end of the casing 1, as shown in 80
Fig. 1, the lower end of sald rod being
threaded into an extension 12 on the upper
head 8. The rod 10 is provided at its outer
and upper end with an eye 13, to which a
hoisting and lowering cable may be at- 85
tached for the purpose of lowering the drill
into the well and withdrawing the same
therefrom, said cable being also used for
properly positioning the drill in the well
and dislodging the drilling bit, when the 90
same becomes stuck. At its lower end, the
reciprocating plunger 4 is reduced, as shown
at 14, and the lower extremity thereof is
threaded, as at 15, to enable a bit of any
desired formation or construction to be de- 95:
tachably mounted thereon. A stuffing box
16 is also provided at the bottom end of
the casing section 2 to prevent the entrance
of water at that point. In the upper portion
of the lower section 2 of the casing is mount- 100
ed a ballasting cylinder 17 of metal, and in
the lower portion of said section is mounted
another ballasting cylinder 18, the cylinder
17 being centrally bored out to receive the
plunger 4, and the lower ballasting cylinder 105
18 being provided with a relatively larger
bore, adapting it to receive a thrust spring
19 which is interposed between a ring 20
set into a rabbet in the lower end of the
cylinder 17, as shown in Fig. 2, and an abut- 110
ment ring or collar 21 secured to the plun-
ger 4 by means of a set screw 22, or ifs

)
2

&

)



10

15

20

25

30

36

40

45

50

b5

60

65

2]

equivalent. In the bottom of the cavity 23
in the cylinder 18 is arranged a cushioning
or buffer spring 24, the lower end of which
1s seated against a shoulder 25, where the
cavity 23 is reduced in size to form a bear-
ing for the lower portion of the plunger 4.
Upon the upper end of the spring 24 is an
impact ring 26 which receives the blow from
the collar 21, as the plunger 4 is thrust
downwardly. It will be understood that the
thrust spring 19 by its expansive action will
impart the necessary downward thrust to
the plunger 4 to effect an operation of the
bit carried by the lower end of said plunger,
while the spring 24 will act as a buffer to
cushion the downward stroke of the plunger.

While T have shown only a single ring 20
at the upper end of the thrust spring 19,
it will be understood that any desired num-
ber of rings 20 may be inserted at the point
shown, for the purpose of increasing or di-
minishing the tension and thrust of the
spring 19 in accordance with the character
of the substratum being operated upon.

27 designates a stationary ring -shaped
guide mounted in fixed position near the
lower end of the upper section 1 of the cas-
ing, and provided at two or more points
with inwardly extending ribs or teeth, not
shown, which engage guideways or grooves
28 in the opposite sides of the plunger 4,
the said grooves 28 being disposed obliquely
or spirally of the plunger 4, as indicated in
Figs. 1 and 8, so that in the reciprocatory
movements of the plunger, a partial rotative
movement is also imparted thereto which
will assist in the drilling operation of the
bit, imparting to the latter a partial boring
action.

Mounted fast on the plunger 4 at a suit-
able point is a collar 29 provided with a cir-
cumferential flange 29", which is adapted
to contact with an upper switch lever 30,
and a lower switch lever 31, the projecting
ends of said levers 30 and 31 being arranged
in the path of the flange 297 on the collar 29,
as clearly shown in Fig. 3.

At one side of the plunger 4 and within
the upper casing section 1 is a switch box
32 having openings in the top and bottom
thereof, as shown 1n Figs. 3 and 4, through
which reciprocates a connecting link 33.
This link is pivotally connected, at 34, to
the upper switch lever, and, at 35, to the
lower switch lever, so that when one of said
levers is moved, a corresponding movement
is imparted to the other lever.

Mounted fast on the link 33 and operating
within the switch box 82 is a switch block
36 which, in its downward movement, comes
into contact with and lies between a pair of
oppositely located contacts 37 and 38 which
are in the circuit, hereinafter referred to,
and when the link 83 moves upwardly, the
block 86 is received between oppositely lo-
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cated jaws 39 and 40 at or near the top of
the switch box 82. The switch box 82 and
the levers 30 and 31 are all connected to and
supported by a bracket plate 41 secured to
the inner wall of the casing section 1, as
clearly shown in Fig. 8. The said bracket
plate also carries near its lower end a
bracket arm 42 having pivotally mounted
thereon, at 43, a trip lever 44. This lever is
forked, as shown at 45, and provided with
two contact fingers or extensions 46 located
at opposite sides of the plunger and adapted
to be depressed by the flange 29" on the
collar 29, when the plunger moves down-
wardly beyond its normal stroke, for a pur-
pose which will hereinafter appear. At the
opposite side of the pivot 43, the lever 44
has pivotally connected thereto, at 47, a link
48 which is connected to the pivot 35 of the
lever 31, as clearly shown in Fig. 8. The
forked end of the lever is normally upheld
by means of an expansive spring 49 inter-
posed between a fixed shoulder 50 on the
bracket plate 41 and the outer end of the
lever 44, 51 designating a guide pin for the
spring 49 to hold the latter in position.

The indicator illustrated in Figs. 5 and 6
comprises a suitable box or casing 52 con-
taining a graduated plate or dial 53, and
an indicating hand 54 which is pivotally
mounted, at 55, adjacent to the bottom of
said casing. Arranged in the lower portion
of said casing is a solenoid B, the armature
56 of which is extended, as shown at 57,
and has attached thereto one end of a con-
tractile spring 58, the opposite end of which
1s connected to a fixed point 59, the tension
of the spring 58 being normally exerted to
withdraw the armature 56 from the solenoid
B. The extension 57 of the armature is
pivotally connected, at 60, to the indicating
hand 54, so that the movement of the arma-
ture of the solenoid and the contractile
action of the spring will have the effect of
moving the indicating hand in opposite di-
rections and across the face of the graduated
Plate or dial 53. At a suitable point inter-
mediate of the ends of the hand 54 is a con-
tact plate 61 having oppositely located con-
tacts 62 and 63 in spaced relation to each
other. From the contact 63 an alarm eircuit
wire 64 runs to an alarm bell 65, and from
said bell through a battery 66, the return
wire 67 leading from the battery to a bear-
ing member 68 which pivotally supports
the indicator hand 54. By the construction
just described, when the hand 54 touches
either one of the contacts 62 or 63, the alarm
bell 65 is sounded, thus notifying the attend-
ant that the current has been interrupted or
broken.

69 and 70 represent the current or circuit
wires which lead from any suitable source
of electrical energy to the mechanism in the
following manner: The wire 70 leads down-
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wardly through the indicator casing 52, and
passes through the solenoid B, as shown, so
as to energize the same, and then out through
the bottom of the casing. The wire 69 leads
downwardly until both wires are combined
or brought together adjacent to the upper
casing section 1, said wires being insulated
from each other, however, and passing
through a stuffing box 71 in the upper end
of the casing section 1, said stuffing box be-
ing utilized to provide a water-tight joint
at such point. The wires then lead down-
wardly within the casing of the drill, one
wire leading to the wrapping around the
solenoid A, and then returning to the other
wire at a point below the solenoid, where
both wires enter the switch box 82 and con-
nect electrically to the contacts 87 and 38.

From the foregoing description, it will
now be understood that as the plunger 4 is
thrust downwardly, during its working
stroke by means of the expansion spring 19,
the collar on the plunger comes into contact
with the lower switch lever 31, thereby mov-
ing said lever downwardly and drawing the
switch block 36 between the contacts 37 and
88. This closes the circuit and energizes
the solenoid A, whereupon the plunger is at-
tracted upwardly by the solenoid and re-
stored to the initial end of its stroke. In
such upward movement, the collar on the
plunger comes into contact with the upper
switch lever 80, and thereby draws the

 gwitch block 36 out of touch with the con-
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tacts 87 and 38. Immediately the solenoid
is deénergized, and the spring 19 again acts
to thrust the plunger downwardly. During
this rapid make and break action of the cur-
rent, the indicating hand 54 is balanced be-
tween the spring 58 and the solenoid B, and
stands at the position “On” in Fig. 1.
Should the bit become stuck in the down-
ward movement of the plunger, before mov-
ing the lever 81 downwardly, the current will
be cut off, and, therefore, there will be no
current passing through the solenoid B, thus
permitting the spring 58 to draw the hand
54 to the right, until it registers with the
word “Off”. The drilling machine as a
whole will then be raised and lowered, until
the tool has been dislodged, whereupon it
will resume its operation and the hand 54
will return to the “On” position. Should
the bit not be long enough to come into con-
tact with the strata being operated upon,
the collar on the plunger would pass by the
lower switch lever, after throwing on the
current, and force the trip lever down, thus
throwing off the current, whereupon the in-
dicating hand, by reason of the deénergiza-
tion of the solenoid B, would move to the
right and register with the word “Of”.
Should the bit or tool stick after striking,
the current would flow continuously through
the circuit, and such continuous current

oL,

would act on the solenoid B to fully retract
the armature 56, causing it to entirely over-
come the tension of the spring 58 and move
the indicating hand 54, so as to register with
the word “ Off ? at the left hand side of Fig. 7¢
5. This would indicate that the bit was
stuck, and the operator would thereupon
proceed to dislodge the bit by moving the
casing up and down.

The mechanism hereinabove described will 75
be found very useful to the operator, par-
ticularly when the drilling mechanism is
considerably below the surface of the
ground, where the strokes of the plunger
cannot be heard. As long as the drilling so
mechanism is operating properly, the indi-
cating hand will stand on the word “On?”,
but just as soon as the bit becomes stuck,
the indicator will register with the word
“Off?, thus visually indicating the fact, gg
and at the same time the alarm bell 55 will
be sounded, so as to audibly advise the op-
erator that the drilling mechanism is not
operating properly.

What 1s claimed is: 90

1. In well drilling apparatus, a drill cas-
ing, a reciprocatory bit carrying plunger, a
solenoid for retracting sald plunger, a
spring for imparting the working stroke to
said plunger, a collar on said plunger, and 95
electric switch mechanism embodying upper
and lower switch levers, a link connecting
said levers, a circuit closing and breaking
block carried by said link, and an indicator
controlled by the same circuit and embody- 100
ing a solenoid, and an indicating hand in-
fluenced thereby in accordance with the
operation and position of the plunger.

2. In well drilling apparatus, a drill cas-
ing, a reciprocatory bit carrying plunger, a 105
solenoid for retracting said plunger, a
spring for imparting the working stroke to
said plunger, a collar on said plunger, and
electric switch mechanism embodying upper
and lower switch levers, a link connecting 110
said levers, a circuit closing and breaking
block carried by said link, and an indicator
controlled by the same circuit and embody-
ing a solenoid, and a spring tensioned indi-
cating hand influenced thereby in accordance 115
with the operation and position of the
plunger.

8. In well drilling apparatus, a drill cas-
ing, a reciprocatory bit carrying plunger, a
solenoid for retracting said plunger, a 120
spring for imparting the working stroke to
said plunger, a collar on said plunger, and
electric switch mechanism embodying upper
and lower circuit breaking and closing levers
in the path of said collar,and a trip lever also 126
arranged in the path of said collar and act-
ing to break the current when the plunger
exceeds its normal working strolke,

4. In well drilling apparatus, a drill cas-
ing, a reciprocatory bit carrying plunger, a 180
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solenoid for retracting said plunger, a
spring for imparting the working stroke to
said plunger, a collar on said plunger, elec-
tric switch mechanism embodying upper and
lower circuit breaking and closing levers in
the path of said collar, a trip lever also ar-
ranged in the path of said collar and acting
to break the current when the plunger ex-
ceeds its normal working stroke, and means
for restoring said trip lever to its normal
position after the collar moves out of con-
tact therewith.

5. In well drilling apparatus, a drill cas-
ing, a reciprocatory bit carrying plunger, a
solenoid for vetracting said plunger, a
spring for imparting the working stroke to
said plunger, means for increasing or de-
creasing the thrust of said spring, a collar
on said plunger, and electric switch mecha-
nism embodying upper and lower switch
levers, a link connecting said levers, a cireuit
closing and breaking block carried by said
link, and an indicator controlled by the
same circuit and embodying a solenoid, and
an indicating hand influenced thereby in ac-
cordance with the operation and position of
the plunger.

6. In well drilling apparatus, a drill cas-
ing, a reciprocatory bit carrying plunger, a
solenoid for retracting said plunger, a
spring for imparting the working stroke to

said plunger, a collar on said plunger, elec-
tric switch mechanism embodying upper
and lower switch levers, a link connecting
said levers, a circuit closing and breaking
block carried by said link, and an indicator
controlled by the same circuit and embody-
ing a solenoid, and an indicating hand in-
fluenced thereby in accordance with the
operation and position of the plunger, and
electrically operated alarm mechanism con-
trolled by the movement and position of the
indicating hand.

7. In well drilling apparatus, a drill cas-
ing, a reciprocatory bit carrying plunger, a
solenoid for retracting said plunger, a
spring for imparting the working stroke to
said plunger, a collar on said plunger, elec-
tric switch mechanism embodying upper and
lower circuit breaking and closing levers in
the path of said collar, and an indicator con-
trolled by the same circuit and embodying
an indicator hand, a solenoid for moving
said hand in one direction, and means for
moving said hand in the opposite direction
when the current is broken.

In testimony whereof I afix my signature
in presence of two witnesses.

HIRAM E. DIEHL.

Witnesses:

Owen McNaLry,
CHas. G. Jor.

Copies of this patent may be obtained for five cents each, by addressing the “ Commissioner of Patents,
Washington, D, C.”
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