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BACKGROUND OF THE | NVENTI ON Field of the Invention . "Fre qtn\_/.e@,t%onlpos
‘relates to drilling nud control equipnent, and nore particularTy ko a

bypass diverter box with a diverter plate, baffle plates and a grate that
allows drilling fluid or drilling nud to be selectively directed to a _
drilling-mud sepgration unit contained therein or to bypass the separatison
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equi pment and to BACKGROUND OF THE INVENTION

Field of the Invention

The invention relates to drilling mud control equipment, and more
particularly to a bypass diverter box with a diverter plate, baffle blates and a
grate that allows drilling fluid or drilling mud to be selectively directed to a
drilling mud separation unit contairied therein or to bypass the separation unit
prior to passing it to conventional downstream solids control equipment and to
selectively control the fluid properties to be passed to downstream
conventional solids control equipment.

BRIEF DESCRIPTION OF THE PRIOR ART
The mud system is an integral part of an oil and gas drilling rig, land or

marine. Drilling mud or drilling fluid is continually recycled because of the
huge cost factor and for environmental reasons. The drilling mud or drilling
fluid is used to hold formation pressures in balance, to create and maintain well
bore filter cake, create hydraulic horsepower at the bit, hydrostatic testing,
shifting of spherical valve elements downhole, and removal of formation solids,
cuttings, sand, etc., through the mud return annulus. As the drilling mud or
drilling fluid flows from the bell nipple flow line its solids content is refined and
removed, through a series of solids control equipment, each removing or
separating the plate-like mica structure to a smaller physical size.

It is of the utmost advantage to remove as much solids as practical to
reduce down time resulting from pluggéd flow lines, fluid end repair, drill string

- erosion, redrilling of the solids or sediments as the drilling mud or drilling fluid
recycles itself through the mud system loop.

The conventional mechanical solids control equipment used for
removing solids from drilling mud or drilling fluid involves shale shakers and
vibratory screens, desilters, desanders, mud cleaners, and centrifuge. This
equipment operates at different levels of particle size rejecting solids and
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resulting in fluid or mud loss. This adds to the problem as additional water

must be added to the drilling mud system. This involves the addition of

chemical and mud additives to restore the correct and desired mud properties

and mud weight, hence the cost of drilling is increased. '

_ The present invention overcomes the aforementioned drawbacks and

disadvantages of the prior art and provides additional advantages as well.

The present invention is instalied in the flow path of the drilling mud or
drilling fluid in the mud system of a drilling rig, upstream of the conventional
solids control equipment, and while drilling virgin.or young shales it selectively
separates and discharges large amounts of drill solids, gumbo, and heavy

~ clays, from the drilling mud or drilling fluid prior to it flowing to the conventional
solids control equipment or allows the separation unit to be bypassed. The
present bypass diverter box employing baffle plates, diverter plate and grate,
and selective utilization of the mud separation unit removes large amounts of
gumbo, heavy clays and drill solids from the drilling mud and allows high flow
rates to be easily processed by shale shakers and other conventional
downstream solids control equipment of the mud system and compliments the
drilling operations with respect to changes in the lithology, geological
formations, or loss of return in relation to the gallons pumped or volume of
drilling fluid or drilling mud entering the bypass diverter box.

SUMMARY OF THE INVENTION
A bypass diverter box disposed upstream from conventional solids

control equipment of a mud system of a drilling rig contains a drilling mud
separation unit having a continuous-loop scalper screen that is driven in a
continuous loop to separate, convey and discharge large amounts of gumbo,
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operates at di fferent |evels of particle size rejecting solids and
heavy clays and drill solids at the end of the separation unit. The flow divider

box is a box-like housing with a diverter plate, baffle plates and a grate that

allows drilling fluid or drilling mud to be selectively directed to the mud

separation unit to be separated prior to passing to the conventional

downstream solids control equipment or alflows the fluid to bypass the

_ separation unit and flow directly to the conventional solids control equipment.

The mud separation unit is removably installed in the flow divider box

and is equipped with a wide tensioned chain-link mud scalper screen driven in

a continuous loop around a toothed drive roller and a rear roller propelled by a

motor through a gear reduction box. The separation unit is geometrically

positioned on rails a predetermined distance apart on the sides of the flow

divider box at an angle less than vertical.

The accompanying drawings, which are incorporated in and constitute a

part of this specification, illustrate one embodiment of the present invention

and together with the description, serve to explain the principles of the present

invention.

BRIEF DESCRIPTION OF THE DRAWINGS

Figure 1 is an isometric drawing of the bypass diverter box in

accordance with the present invention;

Figure 2 is a side elevation in partial cross section of the bypass diverter

box showing the diverter plate in a horizontal position;

Figure 3 is a side elevation view in partial cross section of the bypass

diverter box showing the diverter plate in a vertical position;

Figure 4 is a front end view of the bypass diverter box shown partially in

cross section;

Figure 5 is an exploded isometric view of the mud separation unit in an

unassembled condition;

Figure 6 is an isometric view of the mud separation unit in an assembled

condition;
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DETAILED DESCRIPTION OF THE PRESENT INVENTION
Referring now to Figures 1-4, the bypass diverter box 10 is a box-like
housing having opposed side walls 10A and 10B, front end wall 10C (discharge
end), and back end wall 10D (inlet end), and a bottom wall 10E. The box 10
| _has a horizontal motor support plate 11 on one or both side walls on which a

variable or fixed-speed drive motor with gearbox 12 is mounted to drive a
drilling mud separation unit 30 (described hereafter). A pair of elongate
laterally opposed rails 13 are mounted on the inside of the opposed side walls
and slidably receive and support the drilling mud separation unit 30 (shown in
dashed line). The rails 13 are fixed in the bypass diverter box at an angle that
is preferable from about 70° about 80° from vertical, measuring from the back
wall 10D, or any other suitable angle. The side walls also have cutouts 10F at
their front ends to allow the front axle and drive sheave of the drilling mud
separation unit to extend through either side of the bypass diverter box.
The box 10 has an inlet opening 10G in the upper portion of the back

wall 10D (inlet end) through which drilling mud or drilling fluid enters, a
discharge outlet 14 at the lower front portion of either of the side walls 10A,

| 10B, and a cleanout outlet 15 through the bottom wall 10E at its juncture with
the back wall 10D. A rectangular cover or top plate 16 encloses the open top
end of the box 10. A discharge chute or hopper 17 may be installed on the
front end of the box to receive and direct large materials passing over the end
of the drilling mud separation unit to a suitable location.

A lower baffle plate 18 disposed a distance inwardly from the back wall

10D extends vertically upward a distance above the bottom wall 10E and is
secured to the laterally opposed side walls 10A, 10B defining a lower opening
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rectangular bar or stop plate 22 is secured to the inside of the back wall 10D

and extends horizontally outwardly a short distance therefrom toward the front

wall 10C.

A pivotal rectangular rudder or diverter plate 23 is secured along one
longitudinal edge to a transverse axle 24 having opposed ends extending
rotatably through flange hubs with phenolic bearings and grease fittings. The
phenolic bearings resist caustic materials in the drilling mud or drilling fluid. A
pivot arm or lever 25 is installed on one of the outer ends of the axle 24 for
rotating or pivoting the rudder or diverter plate 23 about the axis of the axle

| between a horizontal position as seen in Figure 2 and a vertical position as
seen in Figure 3. A grate 26 formed of paralle! laterally spaced bars or rods
extends transversely between the side walls 10A and 10B and a distance
horizontally outward from the axle 24 toward the front wall 10C.

In the horizontal position (Figure 2) the rudder or diverter plate 23 is
disposed horizontally with one end supported on the stop plate 22 to form a
shelf or ledge which closes off the lower compartment C between the back wall
10D and the lower baffle plate 18. In this position drilling mud or drilling fluid
including gumbo, heavy clay and large drill solids entering through the inlet
opening 10G in the back wall 10D flows across the rudder or diverter plate 23
and across the grate 26 onto the scalper screen of the drilling mud separation
unit 30. The grate 26 dislodges solids and laminates the flow of drilling fluid
and directs the gumbo, heavy clays, and large drill solids onto the scalper
screen of the drilling mud separation unit 30 which then passes them off of the
discharge end of the scalper screen. The drilling mud or drilling fluid containing
smaller particles pass through the array of openings in the scalper screen and
enter the compartment beneath the drilling mud separation unit and are
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rig, conprising a housing, a drilling nud separation apparatus
" mounted within said housi ng, said apparatus including a

conti nuous-1 oop scal per screen having means for driving said

screen in a continuous |oop to separate, convey and di schar ge
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one end of said housing remote from anothgr. end of said housing at which
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~In the vertical position (Figure 3), the rudder or diverter plate 23 is
disposed vertically with one end engaged on the upper baffle plate 20 closing
_ off the upper opening 21 between the upper and lower baffle plates 20 and 18.
In this position, drilling mud or drilling fluid including gumbo, heavy clays and
large drill solids entering through the opening 10G in the back wall 10D is
directed downwardly by the rudder or diverter plate 23 and flows into the
compartment C between the back wall 10D and the lower baffle plate 18 and
through the lower windor or opening 19 allowing the drilling mud or fiuid in the
compartment to be conducted through the discharge outlet 14 to the
downstream conventional solids control equipment, thereby bypassing the
drilling mud separation unit.

Referring now to Figures § and 6, the drilling mud separation unit 30
which is installed in the bypass diverter box 10 has a generally rectangular
outer frame assembly 31 formed of side and rear C-shaped channel members
31A and 31B, respectively, that supports an inner front tensioning frame

~ assembly 32, an inner rear tensioning frame assembly 33, and other
components. .

The separation unit 30 is shown in an unassembled condition in Figure 5
and in an assembled condition in Figure 6. The endless-loop chain link belt 34
is shown schematically in Figures 5 and 6, but is shown in greater detail in
Figures 7 and 8.

The inner front tensioning frame assembly 32 is a generally U-shaped
configuration formed of a pair of laterally opposed rectangular side plate
members 32A with a transverse rectangular crossmember plate 32B secured
between the inner facing ends of the side plates. Front bearings 35 are
mounted at the outer ends of the opposed plates 32A. The U-shaped inner
front tensioning frame assembly 32 carrying the front bearings 35 and drive
roller 36 is fixedly connected to the front end of the outer frame assembly 31 by
spacer plates 37. The axle 38 of the front drive roller 36 is journalled in the



-3- requlating amounts of said drilling mud or drilling fluid introduced
to said housing-selectively to said separation apparatus and to bypass said
“Separation apparatus, neans for rotating said diverter plate selectively
between afirst position at which said diverter plate is in a first

hori zontal position at which said diverter plate diverts all of said
drilling nud or drilling fluid to said separation apparatus and a second
position at which said diverter plate is ip.a vertical position and diverts
all of said drilling nud or drilling fluid under a fixed baffle plate
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located on either the left or the right side of the outer frame 31. A keyway 38A,

key 38B, and retainer hub 39A secure the drive sheave 39 onto the axle 38.

Lifting eyes 40 are secured to the front end of the outer frame assembly
31 to lift and move the separation unit 30 as required. The inner front
tensioning frame assembly 32, spacer plates 37, and the front bearings 35 are

. attached to the outer frame assembly 31 to make the front of the separation
unit 30 rigid. Holes 41 are located on the front of the outer frame assembly 31
to attach the inner front tensioning frame assembly 32, front bearings 35, and
spacer plates 37.

The inner rear tensioning frame assembly 33 is a generally H-shaped
configuration formed of a pair of laterally opposed rectangular side plate
members 33A with a transverse rectangular crossmember plate 338 secured
between the side plates and laterally opposed end plates 33C secured near the
front ends of the side plates. Rear bearings 42 are mounted at the rear ends
of the opposed plates 33A. The axle 43 of the rear roller 44 is journalled in the
bearings 42. The H-shaped inner rear tensioning frame assembly 33 carrying
the rear bearings 42 and rear roller are not rigidly connected to outer frame
assembly 31. Instead, the inner rear tensioning frame assembly 33 is slidably

_ received in the C-shaped side channels of the outer frame 31.

Tensioning cylinders 45 are mounted on the inner front tensioning frame
assembly 32 and the outer ends of their piston rods 45A are connected to the
end plates 33C at the front ends of the side plates 33B of the inner rear
tensioning frame assembly 33. Fluid lines 46 connect the tensioning cylinders
45 to a reservoir 47 which is mounted on the transverse crossmember 32B of
the inner front frame assembly 32. The reservoir 47 contains a fluid medium
(air or hydraulic) with which to operate the tensioning cylinders 45. A fluid line
48 connected to the reservoir 32 extends through a mounting plate 49 attached
to the side of the outer frame assembly 31. An air or hydraulic supply line from |
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Figure 1 is an isometric draw ng of the bypass verteér box I n accordance
wi t h t he pr estensioningsystem; Figure 2 is a side elevation in partial

cross section of tHe, ByRAERqL LY el fiston rods 45A of the tensioning cylinders 45 are
connected to the end plates 33C at the front ends of the side plates 33B of the
inner rear frame assembly 33. _The inner rear frame assembly 33 and rear
roller 44 are moved along the C-shaped side channels of the outer frame 31
relative to the outer frame by the tensioning cylinders 45.

Thus, the inner rear tensioning frame assembly 33 carrying the rear
roller 44 slides relative to the outer frame 31 and inner front tensioning frame
assembly 32 upon extension or retraction of the piston rods 45A of the
tensioning cylinders 45. When the piston rods 45A are extended the inner rear
frame assembly 33 and rear roller 44 move rearwardly to apply and maintain
tension in the moving chain link belt 34. Tubular collars or spacers 50 may be

" installed on the piston rods 45A to prevent them from retracting and mtain the
tension in the belt 34.

A pair of laterally opposed parallel elongate rectangular guide/support
bars 51 are connected at one end to the crossmember 33B of the inner rear
tensioning frame assembly 33 and extend forward toward the front of the
separation unit 30 and over the crossmember 32B of the inner front tensioning
frame assembly 32 to support the chain link belt 34. The guide/support bars
51 move with the inner rear tensioning frame assembly 33 relative to the outer
frame 31 as tension is applied or relaxed by the tensioning cylinders 45.

A pair of elongate flat guard rails 52 are mounted at the top ends of the
C-shaped channels of the outer frame 31 after the moving chain link belt 34 is
installed. The guard rails 52 extend inwardly from the sides of the outer frame
assembly 31 over the lateral edges of the moving chain link belt 34 and

- forwardly over the lateral ends of the drive roller 36.

The drive roller 36 and hence the chain link belt 34 is driven by the
variable or fixed speed motor mounted on the bypass diverter box 10 and
connected to the drive sheave 39 on the outwardly extended end of the drive
roller drive shaft 38.



box showing the diverter plate in a horizontal position; Figure 3 is
a side elevation viewin partial cross section of the bypass diverter box

" 'showing the diverter plate in a vertical position; Figure 4 is a
front end view of the bypass diverter box shown partially in cross section;
Figure 5 is an exploded isonetric view of the nud separation unit in an
unassenbl ed condi ti on; Figure 6 is an isonetric view of the nud
separation unit in an assenbled conditiong_

Referring now additionally to Figures 7 and 8, the wide endless-loop
chain link belt 34 passes around the front drive roller 36 and rear roller 44. The
front drive roller 36 which is used to drive the wide chain link belt 34 has a
plurality of axially spaced circumferential spaced rows of radially extending

" teeth 36C. The self-cleaning chain link belt 34 is a wide endless loop belt
formed of a plurality of adjacent jointed chain links 34A hingedly connected
together by a plurality of parallel spaced transversely extending rods 34B. The
endless loop chain link belt 34 passes around the front drive roller 36 and rear
roller 44. As explained in detail hereinafter, thé teeth 36C of the drive roller 36
are sized and spaced to be recéived in the apertures of the jointed chain links
34A. As shown in Figure 7, the teeth 36C are of sufficient length to protrude
slightly beyond the outer surface of the links 34A as they pass around the front
drive roller 36. The toothed front drive roller 36 and chain link belt 34
arrangement is particularly useful in removing gumbo and other large solids
which may otherwise stick in the openings of the links and clog the belt. As
shown somewhat schematically in Figure 8, a rectangular wiper blade W
formed of resilient elastomeric material sandwiched between two rectangular
metal straps may be secured transversely across the front of the frame to wipe
the outer surface of the chain link belt 34 as it passes around the drive
roller 36.

The moving chain link belt 34 is rotated around the drive roller 36 in an
endless loop and passes underneath the separation unit 30 toward the rear
roller 44. The moving chain link belt 34 then passes around the rear roller 44
and moves underneath the flow of drilling mud or drilling fluid from the well
bore where large solids and gumbo from the well bore are deposited on the
moving chain link belt 34. The moving chain link belt 34 continues forward
movement across the guide/support bars 43 to the front drive roller 36.

As the drilling mud or drilling fluids along with the drill solids and gumbo
to be separated flow across the moving chain link belt 34, the liquid part of the
drilling mud or drilling fluid along with smaller particles of drill solids fall through
the openings of the chain link belt 34 and into the bypass diverter box 10 as
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Fi gure 7 is an isonmetric view showing the drive roller and

chain-1ink nud separation belt; and Figure 8 is a side elevation
“view of the drive roller and chain-Iink mud separation belt.

DETAI LED DESCRI PTI ON OF THE PRESENT | NVENTI ON Referring now to

Figures 1-4, the bypass diverter box 10 is a box-1like

-10-

described above. Larger drill solids and gumbo are caught on the moving
chain link belt 34 and are transported to the front of the separation unit 30.

As the moving chain link belt 34 passes under the front drive rolier 36,
the large drill solids and gumbo are discharged off the moving chain link belt 34
into a suitable discharge receptacle, pipe, conveyor, or other means as may be
provided at each unit location. The teeth 36C of the drive roller 36 are received
in the'apertures of the jointed chain links 34A and protrude therethrough to.

dislodge and remove gumbo and other large solids which may be stuck in the

openings of the links to clean and unclog the blet in each pass of the links 34A
around the front drive roller.

Other embodiments of the present invention will be apparent to those
skilled in the art from consideration of the specification and practice of the
invention disclosed herein. It is intended that the specification and examples
be considered as exemplary only, with a true scope and spirit of the invention
being indicated by the following claims.
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adjustably mounted within said housing to regulate amounts of said drilling

mud or drilling fluid introduced to said housing selectively to said separation
apparatus and to bypass said separation apparatus.

_ 2. The bypass diverter box of claim 1, wherein said separation
apparatus is a continuous-loop scalper screen having means for driving said
screen in a continuous loop to separate, convey and discharge solids from said

- drilling mud or drilling fluid and discharge said solids from said housing at
another end thereof remote from said one end at which said drilling mud or
drilling fluid is introduced to said housing.

3. - The bypass diverter box of claim 2, wherein said adjustably
mounted means comprises a diverter plate rotatably mounted within said
housing and means for rotating said diverter plate selectively between a first
position at which said diverter plate diverts all of said drilling mud or drilling fluid
to said separation apparatus and a second position at which said diverter plate
diverts all of said drilling mud and drilling fluid to bypass said separation
apparatus.

4. The bypass diverter box of claim 3, wherein a fixed baffle plate is
mounted within said housing and defines an opening between a lower end of
said fixed baffle plate and bottom of said housing for said drilling mud or drilling

fluid to bypass said separation apparatus.

5. The bypass diverter box of claim 4, wherein means exterior to
said housing is provided for rotating said diverter plate.
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10B, and a cl eanout outlet 15 through the bottomwall 10E at -its-juncture

with the back wall 10D. A rectangul ar cover or top plate
open top end of the box 10. A discharge chute or hopper T“ﬂﬂ lm nﬂ’!j JHP
on the front end of the box to receive and direct |arge rrat*erlca s p

over the end of the drilling nmud separation unit to a suitable |ocation.

A lower baffle plate 18 disposed a distance inwardly fromthe back wall 10D
extends vertically upward a distance aboszIhe bottomwal | 10E and is
secured to the laterally opposed side walls 10A, 10B defining a | ower

openi ng 6. The bypass diverter box of claim 5, wherein a grate formed of
parallel, laterally spaced bars or rods extends transversely between side walls
of said housing and into a flow path of said drilling mud or drilling fluid
" introduced to said housing at said one end thereof.
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-5- 19 between the bottom of the baffle plate 18 and the bottomwall. An =73
upper baffle plate 20 disposed a distance inwardly from thebaeck-wali--10D_. ~
i.n axial alignnment with the |ower baffle plate 18 extends vertically upward
a di stance above the top of the baffle plate 18 and is s Hag)Been Beplaced

| ateral |y opposed side walls 10A, 10B defining an upper o en

the baffle plates. A rectangular bar or stop plate 22 is

i nside of the back wall 10D and extendsiforizontally outwardly a shor

di stance therefromtoward the front wall 10C A pivotal rectangul ar

rudder or divert ¢iymlss ©1Z3RTERS B0X FORIDRILLANG MORISERPdRAGTORAgE tO a
transverse axle 24 having opposed endQN?i(t-endl ng rotatably through flange
hubs wi th phenolic bearings and grease fittings. The

ABSTRACT OF THE DISCLOSURE
A bypass diverter box dis.posed upstream from conventional solids
control equipment of a mud system of a drilling rig contains a drilling mud
separation unit having a continuous-loop scalper screen that is driven in a
continuous loop to separate, convey and discharge large amounts of gumbo,
heavy clays and drill solids at the end of the separation unit. The flow divider
box is a box-like housing with a verter plate, upper and lower baffle plates and
" a grate that allows drilling fluid or drilling mud to be selectively directed to the
mud separation unit to be separated prior to passing to the conventional
downstream solids control equipment or allows the fluid to bypass the
separation unit and flow directly to the conventional solids control equipment.
The bypass diverter box baffle plates, diverter plate and grate, and selective
utilization of the mud separation unit removes large amdunts of gumbo, heavy
clays and drill solids from the drilling mud and allows high flow rates to be
easily processed by shale shakers and other conventional downstream solids
control equipment of the mud system and compliments the drilling operations
with respect to changes in the lithology, geological formations, or loss of
returns in relation to the gallons pumped or folume of drilling fluid or drilling

mud entering the bypass diverter box.
Figure 1
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phenol i ¢ bearings resist caustic materials in the drilling mud or drilling
fluid. A pivot armor lever 25 is installed on one of the outer ends of ‘the
axle 24 for rotating or pivoting the rudder or diverter plate 23 about the
axi s of the axle between a horizontal position as seen in Figure 2 and a
vertical position as seen in Figure 3. A grate 26 formed of parattet -

| ateral |y spaced bars or rods extends transversely between the side walls

10A and 10B and a distance horizontally outward from ts Shesf Has Bgen 4 t he
front wall 10C In the horizontal position (Figu I" er or
diverter plate 23 is disposed horizontally with one end t he

stop plate 22 to forma shelf or |edge which closes off the |ower
conpartment C between the back wall 10D and the |lower baffle plate 18. In
this position drilling nmud or driIIinglybuid i ncl udi ng gunbo, heavy cl ay
and large drill solids entering through the inlet opening 10Gin the back
wal | 10D flows across the rudder or diverter plate 23 and across the grate
26 onto the scal per screen of the driflling nmud separation unit 30. The
grate 26 di sl odges solids and | am nates the flow of dredling fluid

_§
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and directs the gunbo, heavy clays, and large drill solids onto the scal per
screen of .the drilling nud separation unit 30 which then passes.them.off—of
" the discharge end of the scal per screen. The drilling nmud or driIIing fluid
containing smaller particles pass through the array of OofagRhdd0asBEenRBSlaced

scal per screen and enter the conpartnment beneath the dril ||||mH“IW“|| IHIII

separ ation unit and are
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-6 - conducted through the discharge outlet 14 to the downstream
conventional solids control equipnent. In the vertical position..
(Figure 3), the rudder or diverter plate 23 is disposed vertically with one
end engaged on the upper baffle plate 20 closing off the upp: QP ﬁhﬂgﬂﬁl
bet ween the upper and | ower baffle plates 20 and 18. IﬂhF

drilling mud or drilling fluid including gunbo, heavy cI “@E\grll
solids entering through the opening 10G in the back mall

downwardly by the rudder or diverter plate 23 and fl ows |nto t he
compartment C between the back wall 10D and the |ower baffle plate 18 and
through the | ower wi ndor or opening 19 allowing the drilling mud or fluid
inthe conpartnent to be conducted thrgzgh the discharge outlet 14 to the
downst r eam conventional sol i ds control® qui pnent, thereby bypassing the
drilling nud separation unit.
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Referring now to Figures 5 and 6, the drilling mud separation unit 30 which
is installed in the bypass diverter box 10 has a generally rectangul ar
outer frame assenbly 31 forned of side and rear C- shaped channel nenbers™—
31A and 31 B, respectively, that supports an inner fr0@hs§p 0, |ng frame
assenbly 32, an inner rear tensioning frame assenbly 33, Ph%d
-conponent s. : The separation unit 30 is shown in an

condition.in Figure 5 and in an assenbled condition in

endl ess-1oop chain link belt 34 is shown schematically |n Flgures 5 and 6,
but is shown in greater detail in Figures 7 and 8. The i nner front
tensioning franme assenbly 32 is a geney/al |y U shaped configuration forned
of "a pair of laterally opposed rectangul ar side plate nenbers 32A with a
transverse rectangul ar crossnenber plate 32B secured between the inner

facing ends of the side plates. Front bearings 35 are nounted at the outer
ends of the opposed plates 32A. The U shaped i nner
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front tensioning frame assenbly 32 carrying the front bearings 35 and drive
roller 36 is fixedly connected to the front end of the outer frane assenbly
31 by spacer plates 37. The axle 38 of the front drive roIIer 36 is

journalled in the s =—m e e - f 1 ONE

bearlngs 35 and its outer ends extend through the front bearlngs 35 and
This Sheet Has Been Replaced
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through the outer frame assenbly 31 to receive a drive sheave 39 on either
the right or left side of the outer frame 31. Thus, the drive sheave 39 can
be | ocated on either the left or the right side of the outer frame 31. A
keyway 38A, key 38B, and retainer hub 39A secure the drive shéaveé 39 onto

the axl e 38. - Lifting eyes 40 are secured to the f0 of the
outer franme assenbly 31 to |lift and nove the separation e cSiLReplaced

required. The inner front tensioning frane assenbly 32, MH& ,ﬁl 37,
to

and the front bearings 35 are attacheq%pp the outer fra
make the front of the separation unit 30 rigid. Holes 41 are | ocated on the

front of the outer frame assenbly 31 to attach the inner front tensioning
frarre assenbly 32, front bearings 35, and spacer plates 37. The i nner
rear tensioning franme assenbly 33 is a generally H shaped configuration
formed of a pair of laterally opposed rectangul ar wi de plate nenbers 33A
with a transverse rectangul ar crossmenber plate 338 _secured between the
side plates and laterally opposed end plates_§30 s,/
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front ends of the side plates. Rear bearings 42 are nounted at the rear
ends of the opposed plates 33A. The axle 43 of the rear roller 44 is
journalled in the bearings 42. The H shaped inner rear tensioning frane
assenbly 33 carrying the rear bearings 42-and rear roller are not rigidly
connected to outer frame assenbly 31. Instead, the inner rear tensioning :
frame assenbly 33 is slidably received in the C-shapetill%is d& medmaneheal the
outer frame 31. Tensi oning cylinders 45 are noun ' r
HMHE r ods
i

5
front tensioning frame assenbly 32 and the outer ends ﬂﬂ“ﬁﬂ“‘“@
45A are connected to the end plates 33C at the front e

plates 33B of the inner rear tensioning frane assenbly 33. Fluid |lines 46
connect the tensioning cylinders 45 to a reservoir 47 which is nounted on
the transverse_ crossmenber 32B of th&/ 4 nner front frame assenbly 32. The
reservoir 47 q%ntains a fluid nedium (air or hydraulic) with which to
operate the t

e

skoni ng linders 45. A fluid |line 48 connected to the
ds through a nmounting plate 49 attached to the side of
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-8 - the rig may be connected to the line 48 to supply ai f L
fluid to the tensioning system The outer ends of thg %QL%EQ(%‘SQSA

of the tensioning cylinders 45 are connected to the end pl at ésﬂSS‘t\aﬁ‘ihew()S
front ends of the side plates 33B of the

177
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inner rear franme assenbly 33. The inner rear frame assenbly 33 and rear
roller 44 are noved al ong the C shaped side channels of the outer frane 31
relative to the outer frame by the tensioning cylinders 45. Thus, the
inner rear tensioning frane assenbly 33 carrying the rear roller 44 slides
relative to the outer frane 31 and inner front tensioning frame assenbly 32
upon extension or retraction of the pPéfon rods 45A of the tensioning
cylinders 45. Wen the piston rods 45A are extended the inner rear frane
assenbly 33 and rear roller 44 nove rearwardly to apply and nmaintain
tension in the noving chain link belt 34. Tubular collars or spacers 50 may
be installed on the piston rods 45A to prevent themfromretracting and
ntain the tension in the belt 34. A pair of laterally opposed
paral | el elongate rectangul ar gui de/ support bars 51 are connected at one
end to the crossnenber 3§B of the inner rear tensioning frane assenbly 33
and extend forward tomard‘?he front of the separation unit 30 and over the
crossnenber 32B of the imﬁf ;?Bnt tensiong?g
Ao <t

[ N

FIG. 2
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frame assenbly 32 to support the chain |link belt 34. The gui de/ support bars
51 nove with the inner rear tensioning franme assenbly 33 relative to the
outer frame 31 as tension is applied or relaxed by the tensioning cylinders
45. A pair of elongate flat guard rails 52 are nounted at the top
ends of the G shaped channels of the outer frame 31 after the noving chain
link belt 34 is installed. The guard 347Tls 52 extend inwardly fromthe
sides of the outer frame assenbly 31 over the lateral edges of the noving
chain link belt 34 and forwardly over the lateral ends of the drive roller
36. The drive roller 36 and hence the chain link belt 34 is driven
by the variable or fixed speed notor nounted on the bypass diverter box 10
and connected to the drive sheave 39 on the outwardly extended end of the
drive roller drive shaft 38.

FIG. 3
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-9- . . Referring now additionally to Figures 7 and 8, the w de

endl ess-1oop chain link belt 34 passes around the front drive roller 36 and
rear roller 44. The front drive roller 36 which is used to drive the w de
chain link belt 34 has a plurality of axially spaced circunferential spaced
rows of radially extending teeth 36C. The self-cleaning chain link belt 34

Is a wde endless |oop belt fornmed of &4/ Pplurality of adjacent jointed chain
| i nks 34A hi ngedly connected
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together by a plurality of parallel spaced transversely extendi ng rods 34B.
The endl ess loop chain |ink belt 34 passes around the front drive roller 36
and rear roller 44. As explained in detail hereinafter, the teeth 36C of
the drive roller 36 are sized and spaced to be received in the apertures of,
the jointed chain links 34A. As shown in Figure 7, the teeth 36C are of
sufficient length to protrude slight$§7beyond the outer surface of the
| i nks 34A as they pass around the front drive roller 36. The toothed front
drive roller 36 and chain link belt 34 arrangenent is particularly useful
i n renoving gunbo and other | arge solids which may otherwi se stick in the
openings of the links and clog the belt. As shown sonmewhat schematically in
Figure 8, a rectangul ar wi per blade Wformed of resilient elastoneric
mat eri al sandw ched between two rectangul ar netal straps may be secured
transversely across the front of the franme to wi pe the outer surface of the
chain link belt 34 as it passes around the drive roller 36. The
moving chain link belt 34 is rotated around the driveg.al 36 %9 an

™
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endl ess | oop and passes underneath the separation unit 30 toward the rear
roller 44. The noving chain link belt 34 then passes around the rear roller
44 and noves underneath the flow of drilling mud or drilling fluid fromthe
wel | bore where large-solids and gunbo fromthe well bore are deposited on
the nmoving chain link belt 34. The nmoving chain |ink belt 34 continues
forward novenment across the guide/ sufpoft bars 43 to the front drive roller

36. : As the drilling mud or drilling fluids along with the dril
solids and gunbo to be separated flow across the noving chain link belt 34,
the liquid part of the drilling mud or drilling fluid along with smaller
particles of drill solids fall through the openings of the chain |link belt

34 and into the bypass diverter box 10 as
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—wdéscribed above. Larger drill solids and gunbo are caught on the

-210-

nmoving chain link belt 34 and are transported to the front of the
separation unit 30. As the noving chain link belt 34 passes under the
front drive roller 36, the large drill solids and gunbo are di scharged off

the noving chain link belt 34 intq P7suitable di scharge receptacle, pipe,
conveyor, or other neans as nmay be provi ded at each unit |ocation. The
teeth 36C of the drive roller 36 are received in the apertures of the
jointed chain |inks 34A and protrude therethrough to di sl odge and renove
gunbo and ot her | arge solids which may be stuck in the openings of the
links to clean and unclog the blet in each pass of the |inks 34A
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around-the front drive roller. O her enbodi nents of thqug‘gn—lo5-q‘
invention will be apparent to those skilled in the art from congiger_a iprb')_
of the specification and practice of the invention disclosed hereil t is

i nt ended that the specification and exan_?_es be considered as exerrgiD §o.
only, with a true scope and spirit of the invention, being indicated by the

follow ng clains. . . X . . .
retaining desirable solids which can be part of the drilling mud or drilling fluid

additives or chemicals.

The mechanical shale shaker screens are limited to short life, and the
screens become coated with sticky clays closing the pores or mesh openings
resulting in fluid or mud loss. This adds to the problem as additional water must
be added to the drilling mud system. This involves the addition of chemical and
mud additives to restore the correct and desired mud properties and mud weight,
hence the cost of drilling is increased.

The. present invention overcomes the aforementioned drawbacks and
disadvantages of the prior art and provides additional advantages as well.

The present invention is installed in the flow path of the drilling mud or
drilling fluid in the mud system of a drilling rig, upsiream of the conventional
solids control equipment, and while drilling virgin or young shales it selectively
separates and discharges large amounts of drill solids, gumbo, and heavy clays,
from the drilling mud or drilling fluid prior to it flowing to the conventional solids
control equipment or allows the separation unit to be bypassed. The present
bypass diverter box employing baffle plates, diverter plate and grate, and
selective utilization of the mud separation unit removes large amounts of gumbo,
heavy clays and drill solids from the drilling mud and allows high flow rates to be
easily processed by shale shakers and other conventional downstream solids
control equipment of the mud system and compliments the drilling operations
with respect to changes in the lithology, geological formations, or loss of return in
relation to the gallons pumped or volume of drilling fluid or drilling mud enterihg
the bypass diverter box.

SUMMARY OF THE INVENTION
In accordance with one aspect of the invention, there is provided a
bypass diverter box for use with solids control equipment of a drilling rig,
comprising a housing, a drilling mud separation apparatus mounted within said
housing, said apparatus including a continuous-loop scalper screen having
means for driving said screen in a continuous loop to separate, convey and
discharge solids from drilling mud or drilling fluid and discharge said solids at

one end of said housing remote from another end of said housing at which said

drilling mud or drilling fluid is introduced to said housing, a diverter plate
adjustably mounted within said housing on an axie extending between opposed
side walls of said housing and adjacent said another end of said housing for

22 JAN 2022
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CLAI MB®

1. A bypass diverter box for use with solids control
equi pnent of adrilling rig, conprising a housing, a drilling nud
separation apparatus 5 nounted within said housing, said apparatus
i ncludi ng a continuous-1oop scal per _,screen having means for driving
said screen in a continuous | oop t 0 Separate, convey and di scharge
solids fromdrilling nmud or drilling fluid and di scharge said solids

at one end of regvigtinharepwiys pbsaid arifing mudesdrlipg fluid.inteagiycest tossaidiheusing ng at

whi ch sai
housi ng,

d dr iée'léc%@elg‘l-'ﬁ% %nddjrs'gtsn%rlggﬁl f%%ﬂa@'athé At rthHﬁ?‘a‘islﬁaidt Qe;ga?{éﬁbn

a diverter ate ad unted wthin Said housin on an

axl e ext endi nPRParates nMepfo @ drotating sald |divester Piate selastvely betiween a firghj acent

sai d anot
drilling
sai d

nmeans for

hon REPh T B oS0 RUSRTI Dl Sen s,
sepadivartes platp shivests &)l efnepid @irillipg aaud saddlling Juidatoi said spparatiarus,
apparatus and a second position at which said diverter plate is in a vertical
position and diverts all of said drilling mud or drilling fluid under a fixed baffle
plate extending beneath said axle and between said opposed side walls of said
housing to define an opening between a lower end of said fixed baffle plate and
bottom of said housing so that said drilling mud or drilling fiuid bypasses said
separation apparatds.

The mud separation unit is removably installed in the flow divider box and
is equipped with a wide tensioned chain-link mud scalper screen driven in a
continuous loop around a toothed drive roller and a rear roller propelled by a

“motor through a gear reduction box. The separation unit is geometrically
positioned on rails a predeterminéd distance apart on the sides of the flow
divider box at an angle less than vertical.

The accompanying drawings, which are incorporated in and constitute a
part of this specification, illustrate one embodiment of the present invention and
together with the description, serve to explain the principles of the present
invention.

BRIEF DESCRIPTION OF THE DRAWINGS

Figure 1 is an isometric drawing of the bypass diverter box in accordance
with the present invention;

Figure 2 is a side elevation in partial cross section of the bypass diverter
box showing the diverter plate in a horizontal position;
' Figure 3 is a side elevation view in partial cross section of the bypass
diverter box showing the diverter plate in a vertical position;

Figure 4 is a front end view of the bypass diverter box shown partially in
cross section;

Figure 5 is an exploded isometric view of the mud separation unit in an
unassembled condition;

Figure 6 is an isometric view of the mud separation unit in an assembled
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15 rotati ng said diverter plate selectively between a first position at

whi ch said diverter plate is in a first horizontal-positron—at which"
'sai d diverter plate diverts all of said drilling mu T10 “ i d
to said separation- apparatus and a §§:cond position mm“u“MM| “1
diverter plate is in a vertical posi'tion and diverts+alt of daid *
drilling nmud or drilling fluid under a 20 fixed baffle plate extending
beneath said axle and between said oppGbAIMS side walls of said housing
to define an opening between a | ower end of said fixed baffle plate
and bottom of said housing so that said drilling nud or drilling fluid

bypasses said separfti o digpassdierter bdx for use with solids6oftydlasguipinent t er

box of claim 1, wherein nmeans exterior to said housing

is provided for

rotating sai d afia/dvilling rigy gemprising a housing, a drilling mud separation apparatus

5

10

15

20

25

30

mounted within said housing, said apparatus including a continuous-loop
scalper screen having means for driving said screen in a continuous loop
to separate, convey and dischafge solids from drilling mud or drilling fluid
and discharge said solids at one end of said housing remote from another
end of said housing at which said drilling mud or drilling fluid is introduced
to said housing, a diverter plate adjustably mounted within said housing
on an axle extending between opposed side walls of said housing and
adjacent said another end of said housing for regulating amounts of said
drilling mud or drilling fluid introduced to said housing selectively to said
separation apparatus and to bypass said separation apparatus, means for
rotating said diverter plate selectively between a first position at which
said diverter plate is in a first horizontal position at which said diverter
plate diverts all of said drilling mud or drilling fluid to said separation
apparatus and a second position at which said diverter plate is in a
vertical position and diverts all of said drilling mud or drilling fluid under a
fixed baffle plate extending beneath said axle and between said opposed
side walls of said housing to define an opening between a lower end of
said fixed baffle plate and bottom of said housing so that said drilling mud
or drilling fluid bypasses said separation apparatus. |

2.  The bypass diverter box of claim 1, wherein means exterior
to said housing is providéd for rotating said diverter plate.

3. The bypass diverter box of claim 2, wherein a grate formed
of parallel, laterally spaced bars or rods extends transversely between
side walls of said housing and into a flow path' of said drilling mud or
drilling fluid introduced to said separation apparatus.
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3. Lhe bypass diverter box of claim2, wherein a grate forned of

parallel, laterally spaced bars ori'rods extends transversely between 30
side walls of said housing and into a flow path of said.drilling mud or -~ .
drilling fluid introduced to said separation apparat us.

212 -

BYPASS DIVERTER BOX 'FOR DRILLING MUD SEPARATION
UNIT °

ABSTRACT OF THE DISCLOSURE
- A bypass diverter box disbosed upstream from conventional solids
control equipment of a mud system of a drilling rig contains a drilling mud
. separation unit having a contitiubus-loop scalper screen that is driven in a
~ ¢ontinuous loop to separate, convey and discharge large amounts of gumbo,
| heavy clays and drill solids at the end of the separation unit. The flow divider
box is a box-like housing with a verter plate, upper and lower baffle plates and
" a grate that allows drilling fluid or drilling mud to be selectively directed to the
~mud separation.unit to be separated prior to passing to the conventional
downstream solids cdntrol equiprrient or allows the fluid to bypass the
separation unit and flow directly to the conventional solids control equipmént.
The bypass diverter box baffle plates, diverter plate-and grate, and selective
utilization of the mud séparatioh unit removes large amounts of gumbo, heavy
clays and drill solidé from the drilling mud and allows high flow rates to be
easily processed by shale shakers and other conventional downstream solids
control equipment of the mud system and compliments the drilling operations
- with respect to changes in the lithology, geological fbrmations or loss of
returns in relation to the gallons pumped or folurme of drlllmg fluid or drilling

mud entering the bypass diverter box
Figure 1 '
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