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4 Claims.

This invention relates to insulated electrical
conductors for pipes, and it has particular ref-
erence to an apparatus whereby an electrical cir-
cuit may be completed between a drilling bif and
the derrick floor and suitably insulated from ths
metallic parts of the drill stem, in a system such
as described in my U. S. Letters Patent No. 2,156,-
214 April 9, 1940, for Method of measuring the
mherem tev'rcstual magnetism ¢of the eartli’s
crust.

The princinal object cf the invention 1s to pro-
vide an electrical coupling through tool joints on
o drill stem, by means of which electrical con-
tacts may be made during the normal cperation
of making up or breaking the tool joints when
oning in or coming cut of the hore hole with the
drill stem.

Another obkicet is to provide an electrical cou-
pling so arranged that a positive electrical con-
nection will be made between corresponding Con-
Auctors when the ripe sections are miade up 1o
full shoulder.

Yet another object is to provide means whereby

electrical contacts may be made and maintained

hetween non-rotating conductors at the surface
of the earth and corresponding conductors so
pogitioned within the drill stem that they will
rotate with the rotation of the drill stem assen-
bly.

A still further cbiect is to provide effective in-
sulating means for the electrical contacts adja-
cent the tcol joints, which means are resilient

nd highly e‘I ﬂcuwe in excluding liguids and ¢gther
LOLL.].{"ﬂ material from the elecirical contacts.

Jeferring to the drawing:

Wioure 1 is a fragmentary view in vertical cros
section of the means for making electrical con-
tact from the wires through the box and pin of
a tool joint,

Fieyre 2 is a view taken on the line 2—2 on
Figure 1,

PFigure 3 is a fragmentary view in elevation of
the companion assembly to Figure 1 and,

Figure 4 is & view taken on the line 4—4 on
Figure 3.

In continuing with a more detailed description
of the drawing, it will ke understood that by
means of the structure herein described and il-
Justrated, sections of drill stem may bz made up
or taken apart without additional effort, and the
electrical circuits are substantially and eifective-
ly insulated and sealed throughout the carill stem
from the effects of the metallic parts as well as
the circulating medium. Moreover, the circuits
herein described are insulated and are ccmpleted
without the aid of the earth as a ground. The
tool joint pin section .and the tcol joint box sec-
tion assemblies are illustrated in Figures 1 to 4
and by means of the assembiies illustrated and
to be hereinafter described, the various electr ical
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circuits which include wires 44 and &% are insu-
J.,i.tac 1 sealed and completed. | |

usirated in Figure 1 an annular ring B5l,
serves to house the conducting
These wires are electrically
The ring &I is

As il
fo .j.msﬁ a5 shown, s
wircs ¢f the eircuits.
connected to metallic screws B2,

locked in a predetermined position relative to the

toel jeint pin section 47.

An annular ring 53 is positioned within the box
secticn of the teool joint, and is locked against 1o-
tary motion thereto in a predetermined position,
Lut 1s free o move longitudinally thereto within
fixed limits. Metallic screws 54 serve to make
elactrical eomact with their respective wires of
the circuits. The screws 82 and 94 serve to effect
contact with conducting segments §5 and 8§86,

resnectively. 'These segmenfs are embpedded
within the rings 5§ and 53. The purpose of these
seements is to provide ample contact in a pre-
determined position when the tﬂa‘ joint is made
up to full shoulder.

The annular ring B3 iz mounted above an an-

nular ring 57, which ring is comprised of a re-
sﬂmnt and 1113111&1311’1@ material. This ring fur-
ther serves as a sealing means., Thus it is ob-
vious that desired contacts may be made by the
normal operations cf screwing up the tool joint
to full shoulder and the resiliency of the ring 57
ia efective in urging longitudinally the ring G3
which ring contacts under pressure the ring 5
when the tosl joint is screwed up to full shoulder.

It will be noted that a pin ¢ is positioned as
shown in Figure 3 to prevent relative rotation
netween the member 48 and the member 48cq.

Interposed bﬂtw-..,en thege members is a packing

ring d.
Within the annular insulated rings b5l and %S
esilient sockets 5ia and 53¢ are provided as

| shown.' The purpose of these resilient sockets
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(1)

is to insure positive contacts at all times between
the respective wire conductors when the tool
joint is made up to full shoulder.

1t will be understood that non-conduciing ma-
terial may be used throughout the entire con-
struction with the exception of the conducting
elements, if so desired. |

Manifestly, the construction as shown and de-
seribed is capable of some modification and sucih
modification ags may be construed within the
scope and meaning of the appended claims is
also considered to be within the spirit and intent
of the invention,

What is claimed is:

1. In a drill stem having 2 plurality of joined
together sections, apparatus for completing an
electrical circuit between a tool joint pin sec-
tion and a tool joint box section of the drill
stem comprising an annular ring disposed in the
tocl joint pin section at the end portion thereof
and locked in a predetermined position therein,
sald ring heing provided with a plurality of spaced
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apart threaded recesses, a plurality of conduct-
ing wires extending longitudinally from said an-
nular ring in the tool joint pin section through
the drill stem In sealed-off relation from the
central portion therect, each of said wires having
one end portion thereof extending into one of
sald threaded recesses of said ring, a plurality
of metallic screws each engaging in one of said
threaded recesses to make electrical contact with
the conducting wire therein, a plurality of spaced
apart conducting segments carried by sald annu-
lar ring, each in contact with one of said screws,
the said segments being equidistant from the
center point of said annular ring, a second an-
nular ring disposed in a predetermined position
In the tool joint box section and locked against
relative rotary movement therewith, said second
ring being adapted to have limited longitudinal
movement, sald second annular ring being pro-
vided with a plurality of spaced apart threaded
recesses, a plurality of conducting wires extend-
ing longitudinally from said annular ring in the
tool joint box section through the drill stem in
sealed cff relation from the central portion there-
cf, each of said wires having one end portion
thereof exfending into one of said threaded re-
cesses of said second annular ring, a plurality
of metallic screws each engaging in one of said
threaded recesses in said second ring to make
electrical contact with the conducting wire there-
in, a plurality of spaced apart conducting seg-
ments carried by said second annular ring at
a point equidistant from the center point of said
second ring, each in confact with one of said
screws, resilient means positioned in said tool
joint box section to exert pressure against said
Second ring when the tool joint pin section and
tool joint box section are screwed up to full
shoulder, whereby the conducting segments car-
ried by one ring each contacts its correspond-
ing segment carried by the other ring.

2. In a drill stem having a plurality of joined
together secctions, apparatus for completing an
electrical circuit between g tool joint pin section
and tool joint box section of the drill stem com-
prising an annular ring disposed in the tool joint
pin section at the end portion thereof and locked
in a predetermined position therein, said ring
being provided with a plurality of spaced apart
threaded recesses, a plurality of metallic screws
each engaging in one of said threaded recesses,
each of sald screws having g portion of its shank
recessed, resilient means disposed in each re-
cessed shank portion of said screws, a plurality
of conducting wires extending Ilongitudinally
from sald annular ring in the tool joint pin
section through the drill stem in sealed off rela-
tion from the central portion thereof, each of
said wires having one end thereof terminating
in the resilient means in the recessed portion
in the shank of each of said metallic screws,
said conducting wires electrically contacting said
metallic screws, a plurality of spaced apart con-
ducting segments carried by said annular ring
each in contact with one of said screws, the said
segments being equidistant from the center point
of said annular ring, g second annular ring dis-
pesed in a predetermined position in the tool
joint box section and locked against relative ro-
tary movement therewith, said second ring being
adapted to have limited longitudinal movement,
said second annular ring being provided with a
plurality of spaced apart threaded recesses, a
plurality of metallic screws each engaging in one
of said threaded recesses in said second annular
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ring, each of said screws having a portion of
1ts shank recessed, resilient means disposed in
each recessed shank portion of said screws, a
plurality of conducting wires extending longitu-
dinaliy from said annular ring in the tool joint
box section through the drill stem in sealed off
relation from the central portion thereof, each
of said wires having one end thereof terminat-
ing in the resilient means in the recessed portion
in the shank of each of said metallic Screws,
sald second-mentioned conducting wires electri-
cally contacting said second-mentioned metallic
screws, a plurality of spaced apart conducting
segments carried by said second annular ring
at a point equidistant from the center point of
sald second ring, each in contact with one of
sald screws, resilient means positioned in said
tool joint box section to exert pressure against
said second ring when the tool joint pin section
and tool joint box section are screwed up to full
shoulder, whereby the conducting segments car-
ried by one ring each contacts its corresponding
segment carried by the other ring.

3. Apparatus for completing an electrical cir-
cuit between pipe sections in threaded engage-
menv comprising, an annular ring locked in the
end portion of one pipe section, said ring bheing
provided with a plurality of spaced apart thread-
ed recesses, a plurality of metallic screws each
engaging in one of said threaded recesses, each of
sald screws having a portion of its shank re-
cessed, resilient means dispesed in each recessed
shank portion of said screws, a plurality of con-
ducting wires each terminating in the resilient
means in each recessed screw shank portion and
in electrical contact with said screws, conducting
segments carried by said annular ring, each in
contact with one of said screws, a second annular
ring disposed in the end portion of the engaging
pipe section and locked against relative rotary
movement therewith, said second ring being
adapied to have limited longitudinal movement,
sald second ring being provided with a plurality
0of spaced apart threaded recesses, a plurality of
metallic screws each engaging in one of said
threaded recesses in the said second ring, each of
sald screws having a portion of its shank re-
cessed, resilient means disposed in each recessed
shank portion of said screws, a plurality of con-
ducting wires each terminating in the resilient
means in each recessed screw shank portion and
in electrical contact with said screws, conducting
segments carried by said second annular ring,
each in contact with one of said screws, resilient
means positioned in said second mentioned pipe
section to exert pressure against said second
mentioned annular ring when both pipe sections
are screwed up to full shoulder, whereby the con-
ducting segments carried by one ring each con-
tact its corresponding segment carried by the
cther ring.

4. In a tube section, an annular ring locked in
the end portion of the section, said ring being
provided with a plurality of spaced apart thread-
ed recesses, a plurality of metallic screws each
engaging in one of said threaded recesses, each of
sald screws having a portion of its shank re-
cessed, resilient means disposed in each recessed
shank portion of said screws, a plurality of con-
ducting wires each terminating in the resilient
means in each recessed screw shank portion and
in electrical contact with said screws, and con-
ducting segments carried by said annular ring
each in contact with one of said screws.

ROBERT E. LEE.
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