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KNUCKLE-JOINTED LANCE FOR 
INTERNAL CLEANING AND INSPECTION 

OF TUBULARS 

RELATED APPLICATIONS 

[0001] This application claims the bene?t of, and priority 
to, commonly-assigned US. Provisional Application Ser. No. 
61/707,780, ?led Sep. 28, 2012. 

FIELD OF THE INVENTION 

[0002] This disclosure is directed generally to technology 
useful in tubular cleaning operations in the oil and gas explo 
ration ?eld, and more speci?cally to cleaning and inspecting 
the internals of tubulars such as drill pipe, workstring tubu 
lars, and production tubulars. 

BACKGROUND OF THE INVENTION 

[0003] Throughout this disclosure, the term “Scorpion” or 
“Scorpion System” refers generally to the disclosed Thomas 
Services Scorpion brand proprietary tubular management 
system as a whole. 

[0004] In conventional tubular cleaning operations, the 
cleaning apparatus is typically stationary, while the tubular is 
drawn longitudinally past the cleaning apparatus. The tubular 
is rotated at a relatively slow speed (in the range of 50 rpm, 
typically) while stationary, spring-loaded air motors drive 
spinning wire brushes and cutter heads on the inside diameter 
of the tubular as it is drawn past, via skewed drive rolls. These 
air brushes are colloquially called “cutters” although they 
perform abrasive cleaning operations on the internal surface 
of the tubular. Internal tubular cleaning operations typically 
also include hydroblasting in the prior art, although this is 
conventionally understood to be supplemental to the wire 
brush cleaning described above, rather than a primary clean 
ing process in and of itself. Typically this conventional hydro 
blasting is a low pressure water or steam pressure wash at 
pressures ranging from about 2,500 psi to 3,500 psi. 
[0005] Good examples of conventional tubular cleaning 
apparatus are marketed by Knight Manufacturing, Inc. (for 
merly Hub City Iron Works, Inc.) of Lafayette, La. These 
products can be viewed on Knight’s website. 
[0006] One drawback of conventional tubular cleaning 
apparatus is that, with the cleaning apparatus stationary and 
the tubular drawn longitudinally across, the apparatus 
requires a large building. Range 3 drilling pipe is typically 
40-47 feet long per joint, which means that in order to clean 
range 3 pipe, the building needs to be at least approximately 
120 feet long 

SUMMARY OF THE INVENTION 

[0007] Aspects of the Scorpion System disclosed and 
claimed in this disclosure address some of the above-de 
scribed drawbacks of the prior art. In preferred embodiments, 
the Scorpion System rotates the tubular to be cleaned (here 
after, also called the “Work” in this disclosure) while keeping 
the Work stationary with respect to the cleaning apparatus. 
The Scorpion then moves the cleaning apparatus up and down 
the length of the Work while the Work rotates. 
[0008] In currently preferred embodiments, the Work is 
typically rotated at speeds in a range of about 400-500 rpm, 
and potentially up to 1,750 rpm under certain criteria. By 
contrast, the Work may also be rotated as slowly as 0.01 rpm 
in such currently preferred embodiments, in order to facilitate 
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high resolution local cleaning, inspection or data gathering/ 
analysis. However, nothing in this disclosure should be inter 
preted to limit the Scorpion System to any particular rota 
tional speed of the Work. Currently preferred embodiments of 
the Scorpion System further draw the cleaning apparatus up 
and down the length of the Work at speeds within a range of 
about 0.5 to 5.0 linear feet per second (“fps”), depending on 
the selected corresponding rotational speed for the Work. 
Again, nothing in this disclosure should be interpreted to limit 
the Scorpion System to any particular speed at which the 
cleaning apparatus may move up or down the length of the 
Work. 

[0009] The Scorpion System provides a multi-lance injec 
tor assembly (MLI) to clean the internal surface of the Work. 
The MLI provides a series of extendable and retractable 
lances that move up and down the internal surface of the Work 
as it rotates. Each lance provides tool hardware to perform a 
desired lance function. Examples of lance functions may 
include, individually or in combinations thereof, and without 
limitation: hydroblasting, steam cleaning, washing and rins 
ing, high and low volume compressed air blowing, gas drying 
(such as nitrogen drying), rattling head cutters, abrasive 
cleaning, brushing, API drift checking, sensor or other data 
acquisition (including visual video inspection, thermal imag 
ing, acoustic examination, magnetic resistivity examination 
and electromagnetic ?ux examination). Data acquisition may 
be in the form of static or streaming data acquisition. Lances 
may have ampli?ers on board to boost sensed or generated 
signals. The MLI enables extension and retraction of indi 
vidual lances, one at a time, in and out of the Work. The MLI 
further enables a user-selected sequence of internal surface 
cleaning and related operations by moving different lances, 
according to the sequence, into and out of position for exten 
sion and retraction in and out of the Work. 

[0010] Tool hardware on any particular lance may provide 
for single or shared operations on the lance. For example, in 
some exemplary embodiments, data acquisition regarding the 
condition of the internal surface of the Work may be via 
sensors provided on tool hardware shared with cleaning 
operations. In other embodiments, the MLI may provide a 
lance dedicated to data acquisition. 

[0011] Similarly, in some exemplary embodiments, API 
drift checking may be advantageously combined with other 
operations on a single lance. Running an API-standard drift 
on a lance in and out of the Work is useful not only to check 
for dimensional compliance of the Work with API standards, 
but also to locate and hold other operational tool hardware in 
a desiredposition relative to the Work as the lance extends and 
retracts. Especially on larger diameter Work, it may be advan 
tageous (although not required within the scope of this dis 
closure) to attach a drift-like assembly to other lance tooling 
in order to accomplish several advantages. A drift or drift-like 
assembly: (1) protects more fragile internal parts of the lance 
and drift mechanisms; (2) minimizes friction, especially in 
view of the rotational speed of the Work; and (3) keeps the 
lance stabilized and positioned correctly inside the Work. 

[0012] In a currently preferred embodiment, the MLI pro 
vides four (4) separate lances for internal surface cleaning and 
related operations. Nothing in this disclosure, however, 
should be interpreted to limit the MLI to any particular num 
ber of lances. In the currently preferred embodiment, the four 
lances are provided with tooling to accomplish the following 
exemplary operations: 






























