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This application is a continuation-in-part of my ap 
plication Serial No. 181,747, filed March 22, 1962, now 
abandoned. 
The invention relates to drilling rigs for use with the 

System of earth drilling known as reverse circulation 
in which a bit or drilling tool is connected to the end of 
a drill pipe and rotated about the axis of the pipe whilst 
being lowered vertically into the ground. The hole 
thus produced is filled with water (or other aqueous 
medium) and a pump is used to pump the various cuttings 
produced by the rotating bit up the drill pipe and dis 
charge them away from the hole. Normally this pump 
is fixed above ground level and the necessary suction 
connection to the drill pipe made with a combination of 
flexible pipes and rotating and sliding joints. 
As the efficiency of this system of drilling depends 

on the capabilities of the pumping arrangements, arrange 
ments such as flexible connections or rotating joints are 
objectionable insofar as they may cause many stoppages 
and failures when leakages occur and the suction head 
of the pump is broken. In addition, in order to start 
the system, an auxiliary priming pump or other suitable 
device with various extra venting connections is usually 
required to start the circulation. 

In the conventional drilling rig, a connection to the 
rotary boring gear, which includes the drill pipe, for 
rotating the bit is made by way of a kelly, which is an 
extended member which in operation is fixed to the 
upper end portion of the drill pipe, and in one arrange 
ment slidably engages in a rotary member on the rig, 
the arrangement being such that no rotational movement 
is permitted between the kelly and said rotary member, 
using corresponding keys and keyways. In the usual 
rig of this arrangement, the kelly has a substantially 
square-cross section and fits into a square hole in a 
rotary table assembly, but it will be appreciated that 
other embodiments are possible. In another arrange 
ment, the kelly may be rotated by a motor or prime 
mover (e.g. hydraulic) mounted on the kelly itself, or 
even mounted on the rig but moving up and down with 
the kelly, e.g. driving the kelly by gearing. For the 
purposes of the present specification, the words rotary 
boring gear may be not only the kelly but may also 
be parts (e.g. the drill pipe) adapted to be fixed direct 
ly or indirectly to the kelly so as to rotate therewith. 

Earth drilling rigs of the reverse circulation type are 
not normally used for very deep drilling, such as is 
used in drilling oil wells, but may for instance be used 
to drill to a depth of up to about 300 metres. It has 
been proposed to use jet eductors in order to produce 
the reverse circulation of the aqueous medium, but 
these jet eductors usually absorb 5 to 10 times the power 
absorbed by mechanical pumps powered by for instance, 
electrical or hydraulic prime movers. 

10 

5 

20 

25 

30 

40 

45 

50 

60 

3,232,359 
Patented Feb. 1, 1966 

2 
It is an object of the present invention to provide 

rotary boring gear for use with an earth drilling rig 
of the reverse circulation type using a mechanical pump 
to produce the reverse circulation, wherein the disad 
vantages caused by flexible or rotating suction joints 
or connections can be eliminated. 

This invention consists in rotary boring gear for use 
with an earth drilling rig of the reverse circulation 
type, a mechanical pump for producing the reverse cir 
culation having its casing fixed to said gear. The re 
verse circulation pump casing may be fixed to the lower 
end portion of the kelly, such that when the drilling 
rig is operative and the drill hole is substantially full 
of aqueous medium, the pump casing can be immersed 
below the surface level of the aqueous medium. 

Using the gear of this invention, it can be arranged 
that there are no rotating or flexible suction joints or 
connections, and using the preferred embodiment it can 
be arranged that in use none of the suction part of the 
circulation system is above the surface level of the 
aqueous medium, and the depth of drill hole can be 
increased, the suction losses being largely dependent on 
the frictional losses in the drill pipe and the advantages 
to be gained by using this embodiment can offset the 
disadvantages of perhaps having to enlarge the top end 
of the drill hole to accommodate the pump casing and 
having to power the pump through lengthy power con 
nections. The pump casing may be fixed to any portion 
of the drill pipe, providing the diameter of the drill hole 
is sufficiently large to accommodate the pump casing; 
thuis in Some embodiments, the pump casing could be 
fitted adjacent to the drilling bit itself. 
The mechanical pump will be associated with a prime 

mover, and this prime mover can be arranged to lie 
adjacent to the pump, or more remote from the pump. 
For example, the prime mover may be fixed to the 
upper end portion of the boring gear and arranged 
to drive a pump fixed to the lower end portion of the 
boring gear by way of a shaft lying substantially parallel 
to the boring gear, suitably, a flexible shaft. Two pre 
ferred forms of prime mover are an electric motor and 
a hydraulic motor, the electric motor being advanta 
couis in that the supply of electric power through rotating 
contacts to the kelly would present little problem, though 
the electric motor would normally have to be consider 
ably larger than a hydraulic motor to obtain a com 
parable power output. Though large diameter rotary 
hydraulic connections are not commonly known in the 
art, Suitable connection can be arranged. The rotary 
connections, whether electrical or hydraulic will normal 
ly be at the top end portion of the kelly so as always 
to be above the surface level of the aqueous medium 
in the drill hole. If the prime mover is fixed at the 
lower end portion of the kelly adjacent to the pump, 
the power leads (e.g. hydraulic or electrical) can be 
conducted down the kelly in housings parallel with the 
kelly formed between channel members fixed to emi 
brace opposite sides of a circular tube, thereby also 
providing keys on the kelly. 

Other objects, features and advantages of the invention 
will be apparent from the following detailed disclosure, 
taken in conjunction with the accompanying sheets of 
drawings, wherein like references refer to like parts, in 
which: 
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which said drive motor is hydraulically driven, said power 
Supply means comprising conduits disposed in said chan 
nels. 
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