FLEXIBLE TUBE CLEANING LANCE DRIVE APPARATUS

BACKGROUND OF THE DISCLOSURE

[0001] The present disclosure is directed to high pressure fluid rotary nozzle
handling systems. In particular, embodiments of the present disclosure are directed
to an apparatus for advancing and retracting one or more flexible tube cleaning
lances from tubes arranged in an array, such as in a heat exchanger, from a position

adjacent a heat exchanger tube sheet.

[0002] A flexible lance drive apparatus typically includes a drive motor coupled via
gearing, a chain, or a belt to one or more drive mechanisms. Drive mechanisms can
be rollers that are arranged in pairs or sets sandwiching a flexible lance hose
therebetween or chain and block assemblies oriented with interlocking top and
bottom assemblies. At least one roller of the sets of rollers, or chain and block
assemblies may be driven. In order to accommodate different diameter lance hoses,
the rollers or chain and block assemblies must be laboriously disassembled and
replaced, and it may be necessary to modify the drive motor as well to accommodate
the characteristics of a different driven lance hose. Additionally, once a mechanism
has been properly configured for a given lance hose size, the distance between
opposing drive mechanism roller pairs as the force that a given pair exerts on a
lance hose is typically adjusted via a manual mechanical adjustment. A drive
apparatus such as is described in U. S. Patent Application publication No.
2011/0155174 requires the lance itself to be bent around a portion of the drive wheel
in order to ensure sufficient drive force is transferred to the lance itself, especially in
real world environmental application scenarios which are often less than ideal.
Furthermore, such drive apparatuses are large, bulky, and thus must be either
separately located on a floor near the heat exchanger tube sheet into which the
lance or lances are supposed to be guided, as is shown in that publication, or rigidly
mounted to a tray spaced from and aligned with the tube sheet. In such cases the
tube bundle must be physically removed from the heat exchanger and placed in an
environment with sufficient space to accommodate the tray and drive assembly.
What is therefore needed is a compact package drive solution that takes up a
minimal space, can be mounted directly to an x-y lance positioner, facilitates

simplified handling of several different sized flexible lance hoses interchangeably,



can operate consistently under a variety of operating conditions, can be optimized for
performance remotely, and remains simple to repair, service and modify for a variety

of applications.

SUMMARY OF THE DISCLOSURE

[0003] A flexible lance drive apparatus or device in accordance with the present

disclosure directly addresses such needs.

[0004] One exemplary flexible lance drive device in accordance with the present
disclosure includes a drive motor contained within a housing along with an array of
pairs of driven rollers coupled to the drive motor via drive axle shafts wherein at least
one driven roller of each pair of rollers is fastened to its axle shaft via a quick release
device incorporated into the axle shaft upon which the driven roller is mounted.

[0005] One embodiment of a flexible lance drive apparatus in accordance with the
present disclosure includes a hollow housing, a drive motor disposed in the housing
operably engaging a plurality of drive axles arranged in a linear array of parallel axle
pairs in the housing, each pair of drive axles supporting a pair of drive rollers
engaged with one or more flexible lances held between the rollers. At least one of
the drive axles has an axially extending closed slot adjacent the distal end of the at
least one axle, a ball nosed spring plunger disposed in a cross bore through the
distal end of the at least one axle, a spline disposed in the closed slot, and a drive
roller releasably carried on the axle. The spline engages the axial slot along the
roller bore and a ball nose of the spring plunger extends radially outward from the
cross bore to retain the drive roller on the axle.

[0006] The axle is a cylindrical shaft having an axial slot carrying an axial spline
spaced from one end of the shaft. The roller is a generally cylindrical sleeve having
an outer portion and a central bore sized to fit onto the axle shaft. This central bore
includes a keyway to accommodate the axial spline carried on the axle shaft. A
cross bore through the axle shaft adjacent a distal end of the shaft holds a ball nosed
spring plunger. The ball projecting beyond the surface of the axle shaft prevents
removal of the roller from its axle shaft. The ball can be depressed by a user to

facilitate withdrawal of the roller from the axle shaft without the use of any tools.

[0007] Each pair of driven rollers coupled to the drive motor via drive axle shafts

and a serpentine belt can be adjusted remotely from a control panel such that the
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distance between rollers may be increased or decreased to accommodate a range of
flexible lance (hose) sizes. The drive mechanism incorporates an air piston to
accomplish this adjustment and also provides a capability to vary the clamp force
that each pair of rollers exerts on a driven flexible lance. This permits remote
adjustment of the drive characteristics to overcome reduced friction between the
drive rollers and the lance caused by fluid or other contaminants becoming present

on the flexible lance hose and rollers during use.

[0008] An exemplary embodiment of a flexible lance drive apparatus in accordance
with the present disclosure preferably includes a hollow housing divided into a left
section, middle section and a right section by a pair of spaced vertical walls. The
hollow housing has an outer left side that may be hinged or otherwise opened like a
door to permit access to the left section, a drive motor disposed in the mid section of
the housing operably engaging a plurality of drive axles arranged in an array of
parallel axle pairs wherein each axle is bearing supported by and passes through the
pair of spaced vertical walls. Each drive axle has a pulley wheel fastened to an end
of the axle extending into the left section of the housing. Each pair of drive axles

supports a pair of drive rollers disposed in the right section of the hollow housing.

[0009] The housing also has an outer right side that may be hinged or otherwise
opened like a door to permit access into the right section of the housing. Each pair
of drive rollers in the right section of the housing is configured to engage one or more
flexible lances that pass through the right section of the housing and which is/are
held between each roller pair in the array of roller pairs. At least one of the drive
axles has an axially extending closed slot adjacent the distal end of the at least one
axle, a ball nosed spring plunger disposed in a cross bore through the distal end of
the at least one axle, a spline disposed in the closed slot, and a drive roller
releasably carried on the axle. The spline engages the axial slot along the roller
bore and a ball nose of the spring plunger extends radially outward from the cross

bore to retain the drive roller on the axle.

[0010] An embodiment of a flexible lance drive apparatus includes a generally
rectangular housing having an outer section, an inner section and a mid section
defined between a pair of spaced outer and inner walls, wherein the outer section of
the housing is accessible via an outer door and the inner section is accessible via an
inner door. An array of upper and lower drive rollers is contained within the outer
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section each rotatably supported by an axle shaft passing through the spaced outer
and inner walls. A drive motor is disposed within the mid section and a drive
sprocket is fastened to each of the shafts in the inner section of the housing. Each
lower drive roller shaft is rotatably supported in a fixed position in each of the outer
and inner walls and each of the upper shafts is rotatably supported by a block carried
in the mid section of the housing by parallel pivoting link members fastened to the

outer and inner walls adjacent the lower drive roller shafts.

[0011] An exemplary embodiment of the apparatus at least has two and may
include three or more pairs of upper and lower drive rollers each configured to
receive and hold therebetween a plurality of flexible lances. The upper shafts may
each be disposed in slots in the inner and outer walls and rotatably fastened to an
elongated block pivotally supported by a pneumatic cylinder fastened to the housing.
In such an embodiment the upper shafts are connected to the inner and outer walls
via pivoting links. At least two pairs of pivoting links may be used to connect the
elongated block to the inner and outer walls adjacent the lower drive roller shafts. A
serpentine belt in the inner section of the housing is preferably connected between
each of the drive sprockets and the drive motor and is operable to synchronously
rotate the rollers.

[0012] At least one of the roller axle shafts preferably has an axially extending
closed slot adjacent a distal end of the axle, a ball nosed spring plunger disposed in
a cross bore through the distal end of the axle, a spline disposed in the closed slot,
and a drive roller having a central bore and an axial slot along the bore. When the
roller is assembled onto the axle, the spline engages the axial slot along the roller
bore and a ball nose of the spring plunger extends radially outward from the cross
bore to retain the drive roller on the axle.

[0013] Preferably an embodiment may include a roller carried on a distal end of
each of the drive axles, wherein at least one of the drive axles has an axially
extending closed slot adjacent the distal end of the at least one axle, a ball nosed
spring plunger disposed in a cross bore through the distal end of the at least one
axle, a spline disposed in the closed slot, and a drive roller releasably carried on the
at least one axle and wherein the spline engages the axial slot along the roller bore
and a ball nose of the spring plunger extends radially outward from the cross bore to

releasably retain the drive roller on the axle.
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[0014] An embodiment of a flexible lance drive apparatus in accordance with the
present disclosure may include a generally rectangular housing having an outer
section, an inner section and a mid section defined between a pair of spaced outer
and inner walls, an array of upper and lower drive roller pairs in the outer section
each rotatably supported by an axle shaft passing through the spaced outer and
inner walls, and a pneumatic drive motor within the mid section having a drive
sprocket extending into the inner section. A drive sprocket is fastened to each of the
shafts in the inner section of the housing and connected to the drive motor via a
serpentine belt. Each lower drive roller shaft is rotatably supported in a fixed
position in each of the outer and inner walls; and each of the upper shafts is rotatably
supported by a block carried in the mid section of the housing by parallel pivoting link
members fastened to the outer and inner walls adjacent the lower drive roller shafts.
[0015] In an embodiment, the upper shafts are each disposed in slots in the inner
and outer walls and rotatably fastened to the block pivotally supported by a
pneumatic cylinder fastened to the housing. In such an embodiment the upper
shafts are connected to the inner and outer walls via pivoting links. At least two pairs
of pivoting links preferably connect the elongated block to the inner and outer walls
adjacent the lower drive roller shafts. At least one idler wheel having an adjustable
span preferably contacts the serpentine belt in the inner section of the housing
connected between each of the drive sprockets and the drive motor. The span
position of the idler wheel can be used for maintaining and adjusting tension on the

serpentine belt.

[0016] Further features, advantages and characteristics of the embodiments of this
disclosure will be apparent from reading the following detailed description when

taken in conjunction with the drawing figures.

DESCRIPTION OF THE DRAWINGS

[0017] FIG. 1 is a perspective view of a first exemplary embodiment of a flexible
lance drive mounted on a positioner frame apparatus in accordance with the present
disclosure oriented against and fastened to an exemplary heat exchanger tube

sheet.

[0018] FIG. 2 is a separate exploded perspective view of an axle and a roller in
accordance with the present disclosure.



[0019] FIG. 3 is a longitudinal sectional view of a roller being installed on an axle
shown in FIG. 2.

[0020] FIG. 4 is an enlarged longitudinal sectional view of the installed roller shown
in FIG. 3.

[0021] FIG. 5 is a perspective right, or outer side view of the flexible lance drive
apparatus with the right side door open, in accordance with the present disclosure,

supported adjacent a heat exchanger tube sheet.

[0022] FIG 6 is a separate enlarged right side perspective view of the drive

apparatus shown in FIG. 5.

[0023] FIG. 7 is a separate enlarged left side perspective view of the drive
apparatus shown in FIG. 5 with the inner, or left side door open.

[0024] FIG. 8 is a perspective view as in FIG. 6 with the outer right side partition
plate or wall shown transparent in order to reveal the roller clamping structure

located in the mid section of the housing in a hose release position.

[0025] FIG. 9 is a perspective view as in FIG. 8 with the roller clamping structure in
a hose drive position.

DETAILED DESCRIPTION

[0026] An exemplary drive apparatus 100 is shown in FIG. 1 with a side cover open
showing the set of 3 pairs of drive rollers 102 arranged for driving two flexible lances
104 in accordance with one embodiment of the present disclosure. The apparatus
100 includes a housing 106 in which a drive motor 108 drives each of the six drive

rollers 102.

[0027] A quick change drive shaft and roller assembly 200 for use in the apparatus
100 is shown in an exploded perspective view in FIG. 2. The assembly 200 has a
cylindrical axle 202 and a roller wheel 204. The axle 202 has an axially extending
slot 206 extending along and spaced from a distal end of the axle 202. A snap ring
208 in a peripheral groove around the axle 202 limits how far the roller 204 can slide
along the axle 202. The roller 204 has an axial bore 212 therethrough sized to slip
over the axle 202. This bore 212 also has an axially extending slot 214 such that
when the roller 204 is installed on the axle 202 so as to abut the snap ring 208, a

spline 210 in the slot 206 prevents rotation of the roller 204 on the axle 202. A ball
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nosed spring plunger 216 is captured in a cross bore 218 adjacent the distal end 220
of the axle shaft 202. This ball nosed spring plunger 216 pushes a ball 222
resiliently outward of the plunger 216 so as to engage a recess 224 around the bore
212 through the roller 204 so as to retain the roller 204 on the shaft 202 without the
need for a threaded end on the axle to accommodate a nut or other fastener. A user
can simply depress the ball 222 and pull the roller 204 off of the shaft 202 and

exchange the roller 204 for one of a different size.

[0028] A longitudinal sectional view through the axle 202 and roller 204 is shown in
FIG. 3. The bore 212 through the roller 204 has an inclined axial recess or groove
226 opposite the axially extending slot 214 extending from its inner end. During
roller installation, the roller 204 is oriented such that the ball 222 engages the
inclined recess 226. This ensures that the spline 210 is aligned with the slot 214.
The roller 204 is then pushed onto the axle 202, depressing the ball 222 within the
plunger 216, and guided to the retaining snap ring 208 via the spline 210. When the
roller 204 abuts the retaining ring 208, the ball 222 snaps outward into the recess
224, thus securely holding the roller on the axle 202. The fully installed roller 204 on

the axle 202 is shown in an axial sectional view in FIG. 4.

[0029] FIG. 5 shows a drive apparatus 100 supported for guiding one or more
flexible lance hoses 104 (shown in FIG. 1) into and out of a tube in a tube sheet 110.
The drive apparatus 100 has six driven quick release roller assemblies 200,
described in detail above, aligned in a two by three linear array. This same drive
apparatus 100 is shown in a separate enlarged side view in FIG. 6 ready for removal
and insertion of the quick release rollers. The drive apparatus 100 has three upper
quick release drive roller assemblies 200 and three lower quick release drive roller
assemblies 200 arranged in a fixed horizontal line within the housing 106. Thus the
three lower drive assemblies 200 are mounted on axles 202 supported in fixed
positions in the inner and outer walls 112 and 114 in the housing 106. In contrast,
the upper drive roller assemblies are not supported by the inner and outer walls 112
and 114. Instead, these drive roller assemblies 200 pass through slots 116 in the
walls 112 and 114 and are rotatably supported by the upper drive roller support block

300 as is more fully described below.

[0030] The drive apparatus 100 has two vertically aligned partition walls within the
housing 106. These are inner wall 112 and outer wall 114 which divide the internal
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space within the housing 106 into three sections or cavities. The outer section or
cavity houses the drive rollers 102 and flexible lance hoses 104, which are visible in
FIGS. 1, 5, and 6. The inner section or cavity adjacent inner wall 112 houses the
drive belt and drive sprockets and idler sprockets and is visible in FIG. 7. The mid
section or center cavity contains the pneumatic drive motor 108, a pivoting
pneumatic cylinder 312 that has one end connected to an upper drive roller support
block 300, and parallel link members 302 and 304. This internal mid section
structure of the drive apparatus 100 is visible in FIGS. 8 and 9 with the outer partition
wall 114 behind the rollers shown as being transparent so that the internal structures

within the mid section are visible.

[0031] FIGS 8 and 9 reveal that the axles 202 for the upper three roller assemblies
200 are mounted on a horizontal elongated metal support block 300 that can be
moved along an arcuate path so as to remain parallel to the lower roller assemblies
200. This movement is constrained by two vertically oriented link pairs 302 and 304,
one of each pair on opposite sides of the support block 300. These link pairs 302
and 304 are each fixed to rotate about horizontal pivot axles 306 and 308 within the
central cavity in the housing 106. These pivot axles 306 and 308 are rotatably
supported by walls 112 and 114. These pivot axles 306 and 308 are spaced below
and to the right (forward of) of two of the lower wheel assembly axles 202. Note that
the rollers for these lower drive wheel assemblies 202 have been removed in FIGS.

8 and 9 to facilitate this explanation.

[0032] The elongated block or chassis 300 is attached to a distal arm 310 of the
piston of a pneumatic cylinder 312. The pneumatic cylinder 312 is free to rotate
about a pivot point 314 that is fixed to a spacer block fastened between the inner and
outer walls 112 and 114 within the mid section or central cavity of the housing 106.
Since the lower ends of the link pairs 302 and 304 are fastened to pivot axles 306
and 308, when air pressure is removed from the pneumatic cylinder 312, an internal
spring in the cylinder 312 tends to contract the arm 310. This causes the chassis or
block 300 to remain parallel to the lower three roller assemblies 200 while it moves
through a slight upward arc to the left to a position shown in FIG. 8, and thus raise
the upper three roller assemblies 200 away from the lower three roller assemblies
200.



[0033] The location of pivot axles 306 and 308 relative to the positional location of
the wheel assembly axles 202 along with the length of link pairs 302 and 304 define
an arcuate path for the block 300 and in turn the upper roller assemblies 200. This
arcuate path enables simultaneous achievement of two discrete machine functions.
Function One is the accommodation and clamping of a lance hose 104 to facilitate
feeding the lance hose in and out of the machine in a variety of conditions and use
environments. Function two is maintaining belt tension sufficient to prevent
belt/sprocket slippage through the full range of acceptable lance hose size
accommodation. The machine 100 is designed to accommodate several lance hose
diameters, for example, from preferably 3/2 up to 6/4 such that, as the elongated
block or chassis 300 is moved along its arcuate path defined by the position and
lengths of link pairs 302 and 304, the serpentine belt 320 remains in proper wrap
engagement with the drive sprockets 322 without a need for manual adjustment of
belt tension. As the center distance between lower and upper drive sprockets 322 is
increased or decreased, the wrap engagement of the serpentine belt 320 with the
drive sprockets 322 decreases or increases to offset the center distance change with
regard to belt length. Because of this arcuate path, acceptable belt tension is
maintained through the full range of block 300 travel in accommodating the full range

of lance hose sizes.

[0034] When pneumatic pressure is applied to the cylinder 312, the distal arm 310
is extended, i.e. pushed to the right, pushing with it the chassis or block 300 through
a clockwise arc while remaining parallel to the lower set of rollers 204 via links 302
and 304 so that the upper set of rollers 204 are each equally biased downward
against the fixed lower set of rollers 204. This parallel configuration ensures that
equal pressure is applied to and between each pair of rollers and thus equally to the
flexible lances 104 held therebetween.

[0035] Furthermore, these parallel links 302 and 304 ensure that downward
pressure exerted by the upper rollers 204 against the lower set of rollers 204 is
equally distributed and adjustably greatly enhanced through use of the block 300.
As extension air pressure in the cylinder 312 extends the distal arm 310 this pushes
the block 300 downward against the lower set of rollers 204. This downward force
supplements the frictional force generated by the drive rollers rotating against the

flexible lance or lances 104 carried therebetween to drive them into or back out of
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the tubes being cleaned. This downward force is completely adjustable by the operator.
This force applied may be varied by the operator and varies in accordance with the
pressure applied to the cylinder 312. The pressure may be released allowing only the
frictional force between the driven rollers and the flexible lances to be applied, so as to
gently urge the flexible lances 104 forward or backward as desired in order to optimally
handle anomalies or obstructions encountered during use. This adjustable drive roller
pressure feature of the apparatus 100 in accordance with the present disclosure in
conjunction with its compact size greatly enhances the utility of the apparatus 100.

[0036] The inner side section of the housing 106 is shown with the inner side door open
in FIG. 7. Here a drive sprocket 318 of the air drive motor 108 is visible. The air drive
motor 108, housed within the central cavity between inner and outer walls 112 and 114,
rotates a serpentine belt 320 that wraps around and engages a drive sprocket 322 on
each axle 202. The serpentine belt 320 is sequentially threaded over a drive sprocket
318 keyed to the drive shaft of the motor 108 and around each of the drive sprockets
322 in sequence and around idler sprockets 324 and 326.

[0037] Each of the inner and outer walls 112 and 114 has three slots 116 through which
the upper roller axles 202 carried by the elongated block 300 project. These slots 116
permit the block 300 to move the upper rollers 204 during transitions between the
released position shown in FIG. 8 and the engaged position shown in FIG. 9. Two of
these slots 116 are visible in FIG. 8 as the outer wall 114 is shown as being transparent
so as to reveal the block 300 and link components 302 and 304 within the mid section of
the housing 106.

[0038] Adjacent each of the pairs of roller assemblies 200 are lance guides 330 fastened
to the outer wall 114. These lance guides 330 facilitate aligning the lance hoses 104 as
they are inserted through the pairs of roller assemblies 200 in the outer section of the
housing 106. A pair of guide sleeves 322 provides the same function prior to and during
flexible lance entry into the array of roller assemblies 200. These guides 330 are best
shown in FIG. 6.

[0039] In the separate side views of FIGS. 6 and 7, the compact and easily maintainable
nature of the apparatus 100 becomes apparent. If a user needs to change the rollers to
accommodate a different flexible lance size, the user need only pull spring loaded pins
352 to open and lower the outer side door 350 in order to
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provide complete access to the outer section of the housing 106. Similarly, if a user
needs to perform maintenance of the drive portions of the apparatus, the user need only
open the inner door panel 360 by withdrawing spring loaded pins 362 and lower the

panel 360 to provide access to the inner section of the housing 106.

[0040] If a user needs to perform maintenance on the pneumatic manifold 370, complete
access is provided via the outer door 350. Similarly, if adjustment of the serpentine belt
tension is needed, a user can adjust the belt tension by adjusting position of idler pulleys
324 and 326 from the inner section of the housing 106 through inner door 360.

[0041] Many changes may be made to the apparatus, which will become apparent to a
reader of this disclosure. In some embodiments of the roller assemblies 200 the roller
204 may be provided with a straight cylindrical outer shape without grooves as currently
shown. The rollers 204 without peripheral grooves may provide long roller life by
elimination of stress points at the corners of the illustrated roller grooves, and the rollers
204 may be made of a resilient material to conform to the outer surface shape of the
lance hoses 104. The housing 106 may be made other than a rectangular box shape as
shown. To accommodate a different number of driven roller assemblies, different
positioning of the pneumatic cylinder 312, or different arrangement of the support block
300 and hence linkage members 302 and 304. Furthermore, the relative positioning of
fixed and movable lower and upper roller sets 204 may be reversed or the offsets

between the linkage members 302 and 304 changed.

[0042] If a stronger drive force is needed, additional sets of driven roller pairs 200 than
three pairs as shown may be provided to drive the flexible lances 104. The apparatus
100 is compact and weights about 45 pounds and thus may easily be easily handled via
handles 121 and fastened via clevis pins 115 to a guide module 117 which is in turn
supported by a lightweight positioner frame 119 in registry adjacent a tube sheet 110 as
is shown in FIG. 5.

In alternative embodiments, electrical or hydraulic actuators and motors may be used in
place of the pneumatic motors shown and described. Therefor, all such changes,
alternatives and equivalents in accordance with the features and benefits described

herein, are within the scope of the present disclosure. Such changes and
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alternatives may be introduced without departing from the spirit and broad scope of

this disclosure as defined by the claims below and their equivalents.
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CLAIMS

What is claimed is:

1. A quick release drive roller and axle apparatus for use in a flexible high
pressure fluid lance drive, the apparatus comprising:

a cylindrical drive axle having an axially extending closed slot adjacent a distal
end of the axle, wherein the slot has opposing ends and is closed at each end of the
slot;

a ball nosed spring plunger disposed in a cross bore spaced from the closed
slot through the distal end of the axle;

a spline disposed in the closed slot; and

a drive roller having a central bore and an axial slot along the central bore,
wherein when the drive roller is assembled onto the drive axle, the spline engages the
axial slot along the central bore and the ball of the ball nosed spring plunger extends
outward from the cross bore radially away from the closed slot and engages the drive
roller to retain the drive roller on the axle.

2. A flexible lance drive apparatus comprising:

a housing having a front wall and a rear wall, an outer section, an inner section
and a mid section defined between a pair of spaced outer and inner walls
perpendicular to and extending between the front and rear walls;

a drive motor disposed in the housing operably engaging a plurality of drive
axles extending across the pair of spaced outer and inner walls arranged in an array
of parallel axle pairs in the housing, each axle supporting a drive roller adapted to
engage one or more flexible lances positioned in an axial plane through the housing
perpendicular to the drive axles;

wherein at least one of the drive axles has an axially extending closed slot
adjacent the distal end of the at least one axle, wherein the slot has opposing ends
and is closed at each end of the slot, a ball nosed spring plunger disposed in a cross
bore spaced from the closed slot through the distal end of the at least one axle, a
spline disposed in the closed slot, and a drive roller releasably carried on the at least

one axle covering the axial slot and engaging the spline in the axial slot and a ball of
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the ball nosed spring plunger extends radially outward from the cross bore engaging

the drive roller to releasably retain the drive roller on the axle.

3. A flexible lance drive apparatus comprising:

a generally rectangular housing having a front wall and a rear wall, an outer
section, an inner section and a mid section defined between a pair of spaced outer
and inner walls perpendicular to and extending between the front and rear walls;

an array of upper and lower drive rollers in the outer section each rotatably
supported by an axle shaft passing through the spaced outer and inner walls;

a drive sprocket fastened to each of the shafts in the inner section of the
housing;

wherein each lower drive roller shaft is rotatably supported in a fixed position in
each of the outer and inner walls and supported by both the outer and inner walls; and

each of the upper drive roller axle shafts is parallel to the lower drive roller axle
shafts and is rotatably supported by a block carried in the mid section of the housing
by parallel pivoting link members each extending from the block parallel to one of the
outer and inner walls and wherein each pivoting link member is fastened to one of the

outer and inner walls adjacent one of the lower drive roller shafts.

4, The apparatus according to claim 3 wherein the array comprises three
or more pairs of upper and lower drive rollers each configured to receive and hold
therebetween a plurality of flexible lances.

5. The apparatus according to claim 3 wherein the upper shafts are each
disposed in slots in the inner and outer walls and the block is pivotally supported by a
pneumatic cylinder fastened to the housing.

6. The apparatus according to claim 3 further comprising a serpentine belt
in the inner section of the housing connected between each of the drive sprockets and
the drive motor operable to synchronously rotate the rollers.

7. The apparatus according to claim 3 further comprising at least one of the
drive roller axle shafts having an axially extending closed slot adjacent a distal end of
the axle;
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a ball nosed spring plunger disposed in a cross bore through the distal end of
the axle shaft spaced from the closed slot;

a spline disposed in the closed slot; and

a drive roller having a central bore and an axial slot along the bore, wherein
when the drive roller is assembled onto the at least one axle, the spline engages the
axial slot along the central bore and a ball of the ball nosed spring plunger extends
radially outward from the cross bore and engages the drive roller to retain the drive

roller on the at least one axle.

8. The apparatus according to claim 7 further comprising each of the drive
axle shafts having an axially extending closed slot adjacent the distal end of the axle
shaft, a ball nosed spring plunger disposed in a cross bore through the distal end of
the axle shaft spaced from the closed slot, a spline disposed in the closed slot, a drive
roller releasably carried on the drive axle shaft and wherein the spline engages the
axial slot along the central bore and a ball of the ball nosed spring plunger extends
radially outward from the cross bore to releasably retain the drive roller on the axle
shaft.

9. A flexible lance drive apparatus comprising:

a generally rectangular housing having a front wall and a rear wall, an outer
section, an inner section and a mid section defined between a pair of spaced parallel
outer and inner walls perpendicular to and extending between the front wall and the
rear wall;

an array of upper and lower drive roller pairs in the outer section each rotatably
supported by an axle shaft passing through the spaced outer and inner walls;

a drive sprocket fastened to each of the axle shafts in the inner section of the
housing and connected to a drive motor via a serpentine belt;

wherein each lower drive roller axle shaft is rotatably supported in a fixed
position in each of the outer and inner walls; and

each of the upper drive roller axle shafts is rotatably supported by a block
carried in the mid section of the housing by at least two parallel pivoting link members
each extending from the block parallel to one of the outer and inner walls in the mid
section and wherein each pivoting link member is fastened to one of the outer and

inner walls adjacent one of the lower drive roller axle shafts.
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10. The apparatus according to claim 9 wherein the upper shafts are each
disposed in slots in the inner and outer walls and rotatably fastened to the block

pivotally supported by a pneumatic cylinder fastened to the housing.

11. The apparatus according to claim 9 further comprising at least two pairs
of pivoting link members connecting the block to the inner and outer walls adjacent the

lower drive roller shafts.

12.  The apparatus according to claim 9 further comprising at least one idler

wheel contacting the serpentine belt for maintaining tension on the serpentine belt.

13. The apparatus according to claim 9 further comprising at least one of the
drive roller axle shafts having an axially extending closed slot adjacent a distal end of
the axle shaft;

a ball nosed spring plunger disposed in a cross bore through the distal end of
the axle shaft;

a spline disposed in the closed slot; and

a drive roller having a central bore and an axial slot along the central bore,
wherein when the drive roller is assembled onto the drive axle shaft, the spline
engages the axial slot along the central bore and a ball of the ball nosed spring plunger
extends radially outward from the cross bore engaging the drive roller to retain the

drive roller on the axle shaft.

14. The apparatus according to claim 9 wherein at least one of the drive
axles has an axially extending closed slot adjacent the distal end of the at least one
drive axle, a ball nosed spring plunger disposed in a cross bore through the distal end
of the at least one drive axle, a spline disposed in the closed slot, and a drive roller
releasably carried on the at least one drive axle and wherein the spline engages an
axial slot along a central bore through the drive roller and a ball of the ball nosed spring
plunger extends radially outward from the cross bore to releasably retain the drive

roller on the at least one drive axle.
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