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This invention relates to improvements in ?exible con 
nections. 
A primary object of the invention is to provide a ?exible 

connection which is highly e?icient in its ability to trans 
mit both torque and thrust from a driving element to'a 
driven element. 

Explanatory of the present invention, the ?exible con 
nection herein disclosed has been designed for use in the 
construction of a well drilling apparatus such as that dis 
closed in United States Letters Patent No. 2,898,087, 
issued August 4, 1959, to Wallace Clark, and in the well 
drilling apparatus disclosed in our copending application 
Serial No. 322,596, ?led November 12, 1963. In the 
above mentioned patent and application a relatively sta 
tionary drill string is employed near the lower end of 
which there is a ?uid-operated motor. This motor may 
be in the form of a Moyno pump having an outer stator 
and an inner rotor. This pump, on having circulation 
?uid discharged downwardly therethrough and through 
the drill string, functions as a ?uid-operated motor and 
is operatively connected to a rotary well drilling bit that 
is rotatably mounted at the extreme lower end of the drill 
string. The rotary well drilling bit rotates about an axis 
which is stationary in relation to the drill string but the 
lower end of the rotor of the ?uid-operated motor (pump) 
moves in a gyratory path in relation to the drill string. 
Consequently some form of ?exible connection must be 
provided between the gyrating lower end of the rotor and 
the well drilling bit which rotates about a stationary axis 
which will transmit torque from the rotor to the well drill 
ing bit to forcibly rotate the well drilling bit. Such a con 
nection must not only be ?exible and capable of transmit 
ting torque but also should be capable of transmitting 
thrust so that the rotor will not be expelled by the circula 
tion ?uid from its stator. This is one illustration of the 
type of ?exible connection with which the present inven 
tion is concerned but the present invention is not restricted 
thereto. On the contrary, it may be employed in any situ_ 
ation where it is desirable or necessary to be able to trans 
mit ?exibly torques of great magnitude and thrusts of 
great magnitude. 
With the foregoing and other objects in view, which 

will be made manifest in the following detailed descrip 
tion and speci?cally pointed out in the appended claims, 
reference is had to the accompanying drawings for an 
illustrative embodiment of the invention, wherein: 
FIGURE 1 is a view in side elevation of the ?exible 

connection embodying the present invention, part of the 
external cover being broken away and shown in vertical 
section. 
FIG. 2 is a vertical section taken substantially upon the 

line 2—2 upon FIG. 1 in the direction indicated. 
FIGS. 3 and 4 are horizontal sections taken substan 

tially upon the lines 3—3 and 4—4, respectively, on 
FIG. 2. 

Referring to the accompanying drawings wherein simi 
lar reference characters designate similar parts through 
out, the ?exible connection embodying the present inven 
tion consists of upper and lower connectors 10 and 11 
shown as being externally threaded members by which 
they may be respectively connected to driving and driven 
elements. Thus the upper connector 10 may be connected 

10 

15 

20 

25 

40 

45 

55 

60 

65 

70 

3,260,069 
Patented July 12, 1966 Mice 
2 

to the rotor of a ?uid-operated motor and the lower con 
nector 11 may be connected to a rotary well drilling bit. 
Between the two connectors 10 and 11 there is a tubular 
member, generally indicated at 12, which is transversely 
divided into a plurality of segments having mutually inter 
?tting portions which enable torque to be transmitted 
from each segment to its neighbor. Preferably these seg 
ments are formed by cutting a heavy walled tube with a 
cutting torch on tortuous paths such as those indicated at 
13 and 14. In following the tortuous path each segment 
is, in effect, provided with lobes 15 which loosely ?t be 
tween corresponding lobes on the adjacent segment. Each 
lobe or inter?tting portion 15 is widest near its extremity 
than elsewhere so that although there is a clearance space 
16 between each lobe and the adjacent segment, the seg 
ments of the tubular member 12 are, in effect, locked 
against total separation from each other. The clearance 
space 16 is formed by the metal that is removed from the 
tubular member 12 by cutting on the tortuous paths 13 and 
14 and this clearance space enables the segments to assume 
either an aligned position with each other, as shown in 
FIG. 1, or positions such as is illustrated at the bottom 
of FIG. 2 wherein any one segment may have its axis 
angularly related slightly to the axis of an adjacent seg 
ment. Thus the inter?tting lobes 15 on the segments to 
gether with the clearances 16 form a torque-transmitting 
means for transmitting torque from one connector 10 to 
the other connector 11 and at the same time permit of 
?exibility in that each segment can be angularly displaced 
in relation to its neighboring segments. Consequently, if 
the connector 10 is connected to a driving element which 
rotates and moves through a gyratory path and the con 
nector 11 is connected to a driven element which rotates 
on a stationary axis, torque may be adequately transmitted 
from one segment of the tubular member 12 through 
neighboring segments to drive the driven element. 

It is likewise desirable that the ?exible connection be 
capable of transmitting thrust and in such a manner that 
thrust will not be transmitted by the lobes 15. If thrust 
is transmitted by the lobes 15 the clearance spaces 16 will 
be closed not only where required to transmit torque but 
also the locations required to transmit thrust and this may 
involve unnecessary friction which is undesirable. To 
this end there is disposed within the tubular member 12 
between the connectors 10 and 11 a series of thrust-trans 
mitting elements consisting of a series of balls 17 between 
which there are socketed members or spacers 18. The 
ball and socket engagement between the balls 17 and their 
spacers 18 permits of universal movement of the thrust 
carrying members relatively to each other but carries all 
of the thrust between the connectors 10 and 11 due to the 
fact that the over-all length of the thrust-carrying members 
is such as to maintain the vertical clearances between the 
lobes 15 when the segments of the tubular member 12 
are axially aligned with each other. 
The tubular member 12 is preferably enclosed within an 

outer casing 19 the ends of which are held in place such 
as by hose clamps 20. In the preferred form of con— 
struction the connectors 10 and 11 have passages there 
through indicated at 21 and 22, respectively, for the pas 
sage of lubricant. These lubricant passages, in turn, com 
municate with passages 23 and grooves 24 in the thrust 
carrying members so that lubricant can be supplied to the 
engaging surfaces between the balls 17 and the socketed 
spacers 18 and to the clearance spaces 16. 

It will be appreciated from the above described con 
struction that the ?exible connection enables torque to 
be adequately transmitted from the connector 10 to con 
nector 11 and also enables thrust to be transmitted from 
the connector 10 to connector 11. At the same time the 
connection between the two connectors is quite ?exible 
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within practical limits so that if connector 10 is connected 
to a rotary element that moves in a gyratory path or is 
connected to a driving element whose axis of rotation is 
disaligned or displaced laterally from the axis of rotation 
of connector 11, both torque and thrust will be adequately 
transmitted. As the segments of the tubular member 12 
do not ‘undertake to transmit thrust but merely torque, 
friction of the connection is materially reduced. 

If for any reason the driving element and the driven 
element to which the connectors 10 and 11 are connected 
should tend to separate, the interlocking of the lobes 15 
with each other will prevent separation of the segment 
of the ?exible connection. 

Various changes may be made in the details of the con 
struction without departing from the spirit and scope of 
the invention as de?ned by the appended claims. 
We claim: 
1. A ?exible connection comprising a plurality of axially 

alignable tubular segments having mutually inter?tting 
portions enabling torque to be transmitted from each 
segment to its neighbor, each segment being capable of 
having its axis angularly related to that of its neighbor 
and a plurality of balls and socket members disposed with 
in the segments for transmitting thrust from one endmost 
segment to the other endmost segment, the balls being 
solid and the socket members between said balls being 
solid and having ball contacting opposite ends, a portion 
of said socket members engaging the inner wall .of an 
adjacent tubular segment to hold the balls along the axis 
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of the tubular segments, another portion of each of said 
socket members being out of contact with the inner wall 
of adjacent segments, and said balls being of less diameter 
than the inner diameter of said tubular segments, whereby 
lubricant ?ow passage is provided exteriorly of the balls 
and socket members and between them and the interior 
walls of said tubular segments. 

2. A ?exible connection as de?ned in claim 1, wherein 
the ?exible connection in its entirety is provided with 
means for maintaining it under hydrostatic pressure. 
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