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including a first portion and second portion , and the chassis 
further comprising a rear axle suspension system coupled 
with at least two wheels for movably supporting the chassis . 
The mobile oilfield material transfer unit further includes an 
erecting mast assembly having a mast movably connected 
with the chassis proximate to the second portion , and an 
actuator system coupled with the mast and with the chassis 
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may be coupled with the erecting mast and moveable 
between the horizontal position and the vertical position , 
and at least two horizontal conveyor systems may be 
coupled with the support frame and engageable with the at 
least two vertical conveyor assemblies . Each of the at least 
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section with an inlet and an inclinable section with a 
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MOBILE OILFIELD MATERIALTRANSFER beam extending between the first end and the second end , 

UNIT and two or more wheels operably coupled with the at least 
one support beam for movably supporting the at least one 

RELATED APPLICATION INFORMATION support beam . The mobile oilfield material transfer unit 
5 further includes an erecting mast assembly having a mast 

This application is a continuation - in - part application of movably connected with the chassis proximate to the second 
and claims the benefit of International Patent Application end , and an actuator system coupled with the mast and with 
Serial Number PCT / US2013 / 054287 , filed Aug. 9 , 2013 , the chassis for moving the mast between a horizontal 
and this application claims the benefit of U.S. Provisional position and a vertical position . The mobile oilfield material 
Application No. 61 / 863,519 filed Aug. 8 , 2013 , both appli- 10 transfer unit may further include a first conveyor assembly 
cations are incorporated by reference herein in their entirety . having a support frame coupled with the mast and moveable 

between the horizontal position and the vertical position , 
FIELD where the first conveyor assembly includes a first conveyor 

coupled with the support frame , an inlet , and an upper 
The disclosure generally relates systems and methods to 15 discharge portion , and the first conveyor adapted to move a 

facilitate the handling of oilfield materials in a space efficient volume of oilfield material from the inlet to the upper 
manner , and more particularly , but not by way of limitation , discharge portion . The mobile oilfield material transfer unit 
mobile apparatus and methods for transferring oilfield mate may additionally have a first support beam and a second 
rials . support beam extending between the first end and the second 

20 end and being separated by a gap , and a second conveyor 
BACKGROUND system having including a second conveyor configured to 

move oilfield material toward the second end of the chassis , 
To facilitate the recovery of hydrocarbons from oil and the second conveyor system at least partially positioned in 

gas wells , the subterranean formations surrounding such the gap . The second conveyor system may also include a 
wells can be hydraulically fractured . Hydraulic fracturing 25 third conveyor positioned between the first and second 
may be used to create cracks in subsurface formations to conveyors , and wherein the inlet of the first conveyor is 
allow oil and / or gas to move toward the well . The formation below and proximate to a discharge of the third conveyor of 
is fractured by introducing a specially engineered fluid , the second conveyor system . 
sometimes referred to as fracturing fluid or fracturing slurry , In another aspect of the disclosure , a mobile oilfield 
at high pressure and high flow rates into the formation 30 material transfer unit includes a chassis having a gooseneck 
through one or more wellbores . The fracturing fluids may be and support base , the support base including a first portion 
loaded with proppant which are sized particles that may be and second portion , and the chassis further comprising a rear 
mixed with the liquids of the fracturing fluid to help form an axle suspension system coupled with at least two wheels for 
efficient conduit for production of hydrocarbons from the movably supporting the chassis . The mobile oilfield material 
formation to the wellbore . Proppant may comprise naturally 35 transfer unit further includes an erecting mast assembly 
occurring sand grains or gravel , man - made proppants , e.g. having a mast movably connected with the chassis proxi 
fibers or resin coated sand , high - strength ceramic materials , mate to the second portion , and an actuator system coupled 
e.g. sintered bauxite , or other suitable materials . The prop with the mast and with the chassis for moving the mast 
pant collects heterogeneously or homogeneously inside the between a horizontal position and a vertical position . At least 
fractures to prop open the fractures formed in the formation . 40 two vertical conveyor assemblies may be coupled with the 
Effectively , the proppant creates planes of permeable con erecting mast and moveable between the horizontal position 
duits through which production fluids can flow to the and the vertical position , and at least two horizontal con 
wellbore . veyor systems may be coupled with the support frame and 

At the well site , proppant and other fracturing fluid engageable with the at least two vertical conveyor assem 
components are blended at a low - pressure side of the 45 blies . Each of the at least two horizontal conveyor systems 
system . The oilfield materials often are delivered from may have a horizontal section with an inlet and an inclinable 
storage facilities to a blender by pneumatic systems which section with a discharge chute . Also , each of the at least two 
blow the oilfield materials . Water - based liquid is added and horizontal conveyor systems may be adapted to move a 
the resulting fracturing fluid is delivered downhole under volume of oilfield material from the inlet to the discharge 
high pressure . However , handling of the proppant prior to 50 chute . 
blending tends to create substantial dust as the proppant is In some other aspects , mobile material delivery systems 
moved to the blender via blowers . As a result , dust control are disclosed which include at least two movable silos , each 
devices , e.g. vacuums , are employed in an effort to control silo comprising an outer housing and a frame , and at least 
the dust . The variety of equipment used in the process also one vertical conveyor assembly for delivering materials to 
tends to create a large footprint at the well site , and operating 55 the at least two movable silos , where the number of the at 
the equipment is generally a manually intensive process . least one vertical conveyor assemblies is at least one less 

Therefore , there is a need for equipment useful at a well than the number of the at least two movable silos . In some 
site which minimizes the requisite space while utilized , such cases , the mobile material delivery systems have a frame 
need met , at least in part , by the following disclosure . which includes a first portion and a second portion , a base 

60 movably connected with the silo frame at an end of the 
SUMMARY second portion , and wherein the frame supports the outer 

housing at the first portion . The mobile material delivery 
In some aspects , the disclosure provides systems and systems may , in some cases , also include a mobile support 

methods which facilitate the handling of oilfield materials in structure . Each of the at least two movable silos may be 
a space efficient manner . In some embodiments , a mobile 65 configured to be transported by a trailer having a mechanism 
oilfield material transfer unit is disclosed , which includes a for moving the silo between travel and operational orienta 
chassis having a first end , a second end , at least one support tions . In some instances , the trailer includes a trailer bed , a 
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flipper mechanism coupled to the trailer bed , a rocker arm BRIEF DESCRIPTION OF THE DRAWINGS 
coupled to the trailer bed and the flipper mechanism , a first 
hook plate and a second hook plate attached to the flipper Certain embodiments of the disclosure will hereafter be 
mechanism , where the first hook plate and the second hook described with reference to the accompanying drawings , 
plate are laterally opposed to each other on the flipper 5 wherein like reference numerals denote like elements . It 
mechanism and wherein the first hook plate and the second should be understood , however , that the accompanying 
hook plate are oriented at a first non - zero angle with respect figures illustrate the various implementations described 
to each other . Each of the at least two movable silos of the herein and are not meant to limit the scope of various 
mobile material delivery systems may include a plurality of technologies described herein , and : 
support legs , a first pin and a second pin attached to the 10 FIG . 1 is a perspective view of an example of a mobile 
plurality of support legs , the first pin coupleable to the first oilfield material transfer unit according to an embodiment of 
hook plate and the second pin coupleable to the second hook the disclosure , with a first conveyor assembly shown in a 
plate . horizontal position ; 

In some other aspects , each of the at least two movable FIG . 2 is a perspective view of the mobile oilfield material 
silos of the mobile material delivery system further includes 15 transfer unit of FIG . 1 shown with the first conveyor 
an inner bin with a first interior portion and an outer bin with assembly shown in a vertical position ; 
a second interior portion , where the inner bin is at least FIG . 3 is a partial perspective view of an example of a 
partially disposed within the second interior portion of the support frame of a first conveyor assembly according to an 
outer bin . The silos may also have a feed having a first outlet embodiment of the disclosure ; 
configured to direct one or more materials to the first interior 20 FIG . 4 is a perspective view of an example of a discharge 
portion of the inner bin and a second outlet configured to chute of a first conveyor assembly according to an embodi 
direct one or more materials to the second interior portion of ment of the disclosure ; 
the outer bin . FIG . 5 is a perspective view of a mobile oilfield material 

In yet other aspects of mobile material delivery systems transfer unit shown coupled with a modular silo according to 
where the number of the at least one vertical conveyor 25 an embodiment of the disclosure ; 
assemblies is at least one less than the number of the at least FIG . 6 is a perspective view of the mobile oilfield material 
two movable silos , the at least one vertical conveyor assem transfer unit of FIG . 5 shown with an oilfield material 
bly includes a bucket elevator and gravity dump hauler , and delivery trailer positioned thereon , according to an embodi 
the at least one vertical conveyor assembly is configured to ment of the disclosure ; 
enable substantially dust - free loading of the at least two 30 FIG . 7 is a perspective view of a mobile oilfield material 
movable silos . The mobile material delivery systems may transfer unit shown coupled with a modular silo and an 
further include a mobile support structure , where the mobile oilfield material delivery trailer positioned thereon , accord 
support structure is configured to receive and convey oilfield ing to an embodiment of the dis are ; 
material to the at least one at least one vertical conveyor FIG . 8 is a perspective view of a mobile oilfield material 
assembly . Each of the at least one vertical conveyor assem- 35 transfer unit shown in a stowed orientation and coupled with 
blies may be movably coupled with a trailer chassis having a tractor , according to an embodiment of the disclosure ; 
a mechanism for moving the silo between travel and opera FIG.9 is a perspective view of an embodiment of a mobile 
tional orientations . oilfield material transfer unit shown deployed in an opera 

In yet another aspect , disclosed are methods which tional orientation , according to an embodiment of the dis 
include providing a mobile oilfield material transfer unit to 40 closure ; 
a well site in a stowed orientation , where the mobile oilfield FIG . 10 is a perspective view of a chassis , according to an 
material transfer unit includes at least one vertical conveyor embodiment of the disclosure ; 
assembly coupled with an erecting mast and moveable FIG . 11 is a perspective view of a chassis with horizontal 
between a horizontal position and a vertical position , at least conveyors , according to an embodiment of the disclosure ; 
one horizontal conveyor system , at least one auger conveyor , 45 FIG . 12 is a perspective view of a chassis with horizontal 
and at least one ramp . The mobile oilfield material transfer conveyors in a stowed orientation , according to an embodi 
unit is then deployed into an operational orientation adjacent ment of the disclosure ; 
at least one silo , such as an array of modular silos , and FIG . 13 is a perspective view of a horizontal conveyor 
oilfield material is delivered to the at least one horizontal system with a telescoping neck , according to an embodiment 
conveyor system . The oilfield material may then be trans- 50 of the disclosure ; 
ferred to at least one silo through the mobile oilfield material FIG . 14 is a perspective view of a horizontal conveyor 
transfer unit . system with a telescoping neck disposed upon a support base 

Other aspects include methods where at least one mobile of a chassis , according to an embodiment of the disclosure ; 
oilfield material transfer unit is provided to a well - site in a FIG . 15 is a perspective view of a horizontal conveyor 
stowed orientation , where each of the at least one mobile 55 system with a telescoping neck in a retracted position , 
oilfield material transfer units comprises at least one vertical according to an embodiment of the disclosure ; 
conveyor assembly moveable between a horizontal position FIG . 16 is a perspective view of a horizontal conveyor 
and a vertical position . At least two movable silos are system with a telescoping neck in a retracted position and a 
provided to the well - site in a stowed orientation . Then , the mast assembly lowered down onto a chassis in a stowed / 
at least two movable silos are deployed into an operational 60 on - road configuration , according to an embodiment of the 
orientation , and the mobile oilfield material transfer unit ( s ) disclosure ; 
are deployed into an operational orientation adjacent the at FIG . 17 is a perspective view of an access deck which 
least two movable silos . Oilfield material may be delivered may be disposed on a chassis of a mobile oilfield material 
to the vertical conveyor system ( s ) , and transferred to the at transfer unit , according to an embodiment of the disclosure ; 
least two movable silos through the at least one vertical 65 FIGS . 18A and 18B are perspective views of an access 
conveyor systems . The number of vertical conveyor assem deck disposed on a chassis of a mobile oilfield material 
blies is at least one less than the number of movable silos . transfer unit , according to an embodiment of the disclosure ; 
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FIG . 19 is a perspective view of an auger conveyor chassis 452 may also be configured to be docked or other 
arrangement , according to an embodiment of the disclosure ; wise aligned with a modular silo as will be described below . 

FIG . 20 is a perspective view of an auger conveyor In yet some further aspects , chassis 452 may be adapted to 
arrangement positioned upon mobile silos , according to an dock an extended base of a system support frame . 
embodiment of the disclosure ; and , The chassis 452 is provided with a support base 460 
FIGS . 21 through 25 are perspective views , which having a first end 464 ( e.g. , a front end ) and a second end 

together depict how a mobile oilfield material transfer unit 466 ( e.g. , a rear end ) . The chassis 452 may also be provided 
may be deployed into operation , according to some aspects with a support beam 468 extending between the first end 464 
of the disclosure . and the second end 466 of the support base 460 , and a 

10 plurality of wheels 470 located at least partially underneath 
DETAILED DESCRIPTION the support beam 468 ( e.g. , proximate to the second end 

466 ) and operably connected to the support beam 468. The 
In the following description , numerous details are set wheels 470 may be connected to one or more axles , and may 

forth to provide an understanding of some embodiments of include collapsible suspensions in some embodiments of the 
the disclosure . However , it will be understood by those of 15 disclosure , such that the support base 460 may be positioned 
ordinary skill in the art that the system and / or methodology onto the ground when the suspension of the wheels 470 is 
may be practiced without these details and that numerous collapsed . 
variations or modifications from the described embodiments In the embodiment shown in FIGS . 1-2 , the chassis 452 is 
may be possible . provided with two support beams , e.g. , 468-1 and 468-2 , 

Unless expressly stated to the contrary , “ or ” refers to an 20 which are separated from one another by a gap 472 and may 
inclusive or and not to an exclusive or . For example , a be connected together to collectively form a support base 
condition A or B is satisfied by anyone of the following : A 460 via one or more transverse support members 474 ( FIG . 
is true ( or present ) and B is false ( or not present ) , A is false 2 ) . The gap 472 extends longitudinally along the support 
( or not present ) and B is true ( or present ) , and both A and B base 460 between the first end 464 and the second end 466 . 
are true ( or present ) . 25 The support beams 468-1 and 468-2 may be implemented as 

In addition , use of the “ a ” or “ an ” are employed to a steel beam , channel , I - beam , H - beam , wide flange , uni 
describe elements and components of the embodiments versal beam , rolled steel joist , or any other structure . In some 
herein . This is done merely for convenience and to give a embodiments of the disclosure a plurality of transverse 
general sense of the inventive concept . This description support members 474 may be spaced a distance apart from 
should be read to include one or at least one and the singular 30 one another between the first end 464 and the second end 
also includes the plural unless otherwise stated . 466 of the support base 460 , while extending between the 

The terminology and phraseology used herein is for support beams 468-1 and 468-2 . 
descriptive purposes and should not be construed as limiting The gooseneck portion 462 extends from the first end 464 
in scope . Language such as “ including , " " comprising , " of support base 460 and is configured to connect the chassis 
“ having , " " containing , ” or “ involving , ” and variations 35 452 to a truck , such as truck 36 , via a suitable trailer hitch , 
thereof , is intended to be broad and encompass the subject for example . Once the truck 36 has been disconnected from 
matter listed thereafter , equivalents , and additional subject the gooseneck portion 462 , the gooseneck portion 462 may 
matter not recited . be manipulated to lie on the ground and be generally 

Also , as used herein any references to “ one embodiment ” co - planar with the support base 460 as shown in FIG . 6. In 
or “ an embodiment ” means that a particular element , fea- 40 this configuration , in some cases the gooseneck portion 462 
ture , structure , or characteristic described in connection with may form a ramp to allow an oilfield material delivery truck 
the embodiment is included in at least one embodiment . The or trailer to be driven over or backed onto the support base 
appearances of the phrase “ in one embodiment ” in various 460. For example , the gooseneck portion 462 may be 
places in the specification are not nece ecessarily referring to the provided with a first section 476 and a second section 478 . 
same embodiment . 45 The first section 476 may extend from the first end 464 of the 

Referring generally to FIGS . 1-2 , illustrated therein is one support base 460. The first section 476 has a first end 480 
embodiment of a mobile oilfield material transfer unit 450 and a second end 482. The first end 480 of the first section 
constructed in accordance with the disclosure . The mobile 476 is movably connected to the support base 460 , such as 
oilfield material transfer unit 450 may include a chassis 452 , by the use of a set of hinges , voids and pins or other types 
a horizontal conveyor system 454 that may be referred to 50 of connectors which may be locked at more than one 
herein as a “ second conveyor system 454 ” , an erecting mast position . The second section 478 is movably connected to 
assembly 456 , and a first conveyor assembly 458 , that may the second end 482 of the first section 476. For example , the 
also be referred to herein as a vertical conveyor system . first section 476 may be a four bar linkage which can be 

The chassis 452 includes a support base 460 and a locked in an elevated position to form the gooseneck portion 
gooseneck portion 462. The chassis 452 may be configured 55 462 , or a lowered position to form a ramp . Any desired 
to support the first conveyor assembly 458 and to be pulled trailer hitch such as a gooseneck hitch having a structure 
by a truck 36 to transport the first conveyor assembly 458 to known in the art as a “ kingpin ” , for example , may be 
any desired location such as a well site . The chassis 452 is implemented to connect the gooseneck portion 462 to the 
coupled to the erecting mast assembly 456 and may further truck 36 as will be appreciated by persons of ordinary skill 
be configured to erect the first conveyor assembly 458 to an 60 in the art having the benefit of the disclosure . 
upright or vertical operational position for conveying oilfield The second conveyor system 454 can be implemented as 
material into a silo ( which may be a modular silo ) , as any suitable conveyor - belt type transloader or auger , and 
discussed in more detail with reference to FIG . 5. The may be associated with the support base 460 so that the 
chassis 452 may cooperate with the erecting mast assembly second conveyor system 454 is positioned at least partially 
456 to move the first conveyor assembly 458 from a hori- 65 in the gap 472 between the support beams 468-1 and 468-2 . 
zontal or transport position on the chassis 452 to an upright In another embodiment , the second conveyor system 454 
or vertical operational position . In some embodiments the may be pivotably connected to the chassis 452 so as to move 
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oilfield material towards the second end 466 of the chassis support beams 498-1 and 498-2 may be spaced apart in a 
452. In one embodiment , at least a portion of the second parallel orientation and configured to jointly support the first 
conveyor system 454 extends along a centerline of the conveyor assembly 458 as will be described below . 
support base 460 as shown in FIGS . 1-2 . The second The actuator system 490 engages the mast 488 and at least 
conveyor system 454 has a second conveyor 484 and a third 5 one of the support beams 468-1 and 486-2 of the chassis 452 
conveyor 486. The second conveyor 484 may be recessed in to move the mast 488 in an arc - shaped path for moving the 
the gap 472 and positioned substantially horizontally such first conveyor assembly 458 between the horizontal and 
that a top surface of the second conveyor 484 is positioned vertical positions . As shown in FIGS . 1 and 2 , the actuator 
level with or below a top surface of the support beams 468-1 system 490 may include a plurality of actuators 500-1 and 
and 468-2 , and is configured to allow an oilfield material 10 500-2 working in concert to move the mast 488 from the 
transport truck or trailer positioned on the support base 460 lateral position to the vertical position . However , it will be 
to discharge , dump , or otherwise deposit a volume of oilfield understood that the actuator system 490 may be imple 
material onto the second conveyor 484 and to transport the mented as a single actuator 500 or any number of actuators 
volume of oilfield material from the first end 464 toward the 500. The actuator ( s ) 500 may be implemented as hydraulic 
second end 466 of the support base 460. In some embodi- 15 actuators , pneumatic actuators , electrical actuators , 
ments , the second conveyor 484 may be positioned at a mechanical actuators , or any suitable mechanism capable of 
centerline of the support base 460. The third conveyor 486 moving the mast 488 into the vertical position . 
is positioned between the second conveyor 484 and the The first conveyor assembly 458 may be implemented as 
second end 466 of the chassis 452 and is configured to an enclosed vertical bucket elevator or an auger ( e.g. , not 
receive a volume of oilfield material from the second 20 using airflow to carry the oilfield material ) , and may include 
conveyor 484 and to transport the oilfield material towards a first conveyor 502 and a support frame 504 which is 
the second end 466. As will be appreciated by persons of movably connected to the mast 488 of the erecting mast 
ordinary skill in the art , the second conveyor system 454 assembly 456 so that the first conveyor 502 is movable 
may include an auger , a conveyor belt with a smooth surface , between a horizontal position where the first conveyor 502 
or with cleated features for oilfield material transfer ( e.g. , in 25 lies flat onto the support base 460 during transport , and a 
the third conveyor 486 ) . Further , in some embodiments the vertical position where the first conveyor 502 is oriented 
second conveyor 484 may be open , and the third conveyor vertically for transporting a volume or oilfield material into 
486 may be enclosed , as will be appreciated by a person of one or more modular silos . In some embodiments , the first 
ordinary skill in the art having the benefit of the disclosure . conveyor 502 may be implemented and may function simi 
The third conveyor 486 may positioned , in some aspects , at 30 larly to the vertical conveyor 458 described above . 
an upwardly inclined ( non - zero , positive angle ) with respect As shown in FIG . 3 , the support frame 504 may be 
to the second conveyor 484 . movably connected to the mast 488 via one or more 

In some embodiments of the disclosure , second conveyor mechanical linkages 506 attached to the mast 488 and one or 
system 454 may be pivotably connected with the support more actuators 508 configured to slide , or otherwise move 
base 460 and / or the chassis 452 such that the second 35 the support frame 504 relative to the first end 494 of the mast 
conveyor system 454 can be pivoted laterally from the 488 within a predetermined range . In some embodiments the 
support base 460 at any desired angle as shown in FIG . 5 . actuators 508 may be implemented as hydraulic or pneu 

The erecting mast assembly 456 may include a mast 488 matic actuators . It is to be understood that the mechanical 
supported by the chassis 452 , and an actuator system 490 linkages 506 may be implemented in a variety of manners , 
engaging the mast 488 and the chassis 452. The erecting 40 such as rails ( as shown in FIG . 3 ) hydraulic or pneumatic 
mast assembly 456 is configured to lay flat onto the support arms , gears , worm gear jacks , cables , or combinations 
base 460 ( e.g. , onto the support beams 468-1 and 468-2 ) thereof . 
when the chassis 452 is transported , and to clear the second Referring now to FIGS . 4-5 , the first conveyor 502 may 
conveyor system 454 when the erecting mast assembly 456 include an inlet 510 and an upper discharge portion 512. The 
is deployed to the upright or vertical operational position . 45 inlet 510 may be positioned proximate and / or below the 
The range of motion of the erecting mast assembly 456 may third conveyor 486 of the second conveyor system 454 such 
extend from horizontal to slightly past vertical ( e.g. , more that a volume of oilfield material transported via the third 
than a 90 degree range of motion ) when deployed to account conveyor 486 of the second conveyor system 454 enters the 
for angular misalignment , due to ground height differences , first conveyor 502 via the inlet 510 . 
for example . The erecting mast assembly 456 may be 50 The upper discharge portion 512 may include a discharge 
formed from steel tubing , beam , channel , I - beam , H - beam , chute 514 which may be a dual - discharge chute configured 
wide flange , universal beam , rolled steel joist , or any other to fill two or more modular silos 516 simultaneously , such 
suitable material and shape . as by having two or more outlets 517 operably coupled with 

The mast 488 may be supported by the support beams two or more receiving chutes 518 of the modular silos 516 , 
468-1 and 468-2 of the chassis 452 proximate to the second 55 for example . In some embodiments , the discharge chute 514 
end 466 of the chassis 452. The mast 488 is configured to may include a built - in diverter valve 520 ( e.g. , a three 
support the first conveyor assembly 458 and to be moved position diverter valve ) to allow the discharge chute 514 to 
between a horizontal position ( FIG . 1 ) and a vertical position fill one , two , or more than two modular silos 516 as will be 
( FIG . 2 ) by the actuator system 490 to raise the first appreciated by persons of ordinary skill in the art . The 
conveyor assembly 458 to the vertical position and to 60 discharge chute 514 can interface , or otherwise be coupled 
associate the first conveyor assembly 458 with a modular with the receiving chutes 518 of the modular silos 516 in any 
silo as will be described with reference to FIG . 5 below . desired manner protected from rain and / or moisture , for 

The mast 488 may be provided with a frame 492 including example , by including one or more rain - covers or shields . 
a first end 494 , a second end 496 , a first support beam 498-1 As shown in FIG . 4 , the support frame 504 may include 
extending between the first end 494 and the second end 496 , 65 one or more optional silo - engaging members 522 , which 
and a second support beam 498-2 extending between the may be implemented as hooks , L - shaped protrusions , 
first end 494 and the second end 496. The first and second flanges , or combinations thereof , for example . The silo 
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engaging members 522 may be configured to engage cor volume of oilfield material is dumped , discharged , or oth 
responding frame - attachment members ( not shown ) formed erwise deposited ( e.g. , under gravity ) on the second con 
in the modular silo ( s ) 516 , such that the support frame 504 veyor system 454 , the oilfield material is moved by the 
and the first conveyor 502 may be securely attached , or second conveyor 484 towards the third conveyor 486. The 
otherwise associated with the modular silo ( s ) 516. As will be 5 third conveyor 486 is optional in that the second conveyor 
appreciated by persons of ordinary skill in the art , the 484 may convey the oilfield material directly to the first 
silo - engaging members 522 and / or the frame - attachment conveyor 502. The third conveyor 486 continues moving the 
members may be omitted in some embodiments of the volume of oilfield material towards the second end 466 of 
disclosure . the chassis 452. Once the volume of oilfield material reaches 

Referring again to FIG . 1 , in some embodiments an 10 the first conveyor 502 , the oilfield material enters the inlet 
optional power supply system 526 may be implemented with 510 of the first conveyor 502. The volume of oilfield 
the mobile oilfield material transfer unit 450 , and may be material is carried upward by the first conveyor 502 and is 
configured to power the actuator system 490 , the first deposited into the modular silos 516 via the discharge chute 
conveyor 502 , and the actuators 508. However , in some 514 and the receiving chutes 518 . 
embodiments the power supply system 526 may be omitted , 15 In some embodiments of the disclosure , second conveyor 
and the actuator system 490 , the first conveyor assembly system 454 may be pivoted laterally from the support base 
458 , and the actuators 508 may be powered by any desired 460 at any suitable angle , and the oilfield material transport 
power source , such as a power source associated with the trailer 528 may be positioned over the second conveyor 
modular silos 516 , a separate generator , an electrical line system 454 without being backed over the chassis 452 as 
connected to a grid or to a local power source , and combi- 20 shown in FIG . 5 , as will be appreciated by persons of 
nations thereof . Some examples of power source types ordinary skill in the art having the benefit of the disclosure . 
include , but are not limited to , electric , natural gas , liquid Referring now to FIG . 7 , in another embodiment , the first 
fuel , and the like . In some embodiments where the power conveyor system 454 includes a pivoting conveyor assembly 
supply system 526 is provided with the mobile oilfield 530 rather than the discharge chute 514. The pivoting 
material transfer unit 450 , the power supply system 526 is 25 conveyor assembly 530 includes a conveyor 532 that may be 
desirably sized and positioned onto the support base 460 so attached to a housing and / or support frame extending around 
as to not interfere with the operation and movement of the the first conveyor 502 with a horizontal adjustment assembly 
erecting mast assembly 456 and the second conveyor system and a vertical adjustment assembly . The horizontal adjust 
454 . ment assembly may include a mechanical linkage with one 

Referring now to FIG . 6 , in operation a mobile oilfield 30 pivot connection or multiple pivot connections working in 
material transfer unit 450 may function as follows : the truck concert to provide a range of motion of the conveyor 532 in 
36 backs up the chassis 452 proximate to one or more a horizontal path that may be approximately within a range 
modular silo 516 ( e.g. , a cooperating unit of two or more from about 0 degrees to about 180 degrees as shown by an 
modular silos 516 ) . When the truck 36 has been discon arrow 534. The conveyor assembly 530 may also include a 
nected from chassis 452 , the gooseneck portion 462 may be 35 vertical adjustment assembly ( not shown ) including a 
manipulated to lie on the ground and be generally co - planar mechanical linkage to provide a range of motion of the 
with the support base 460 to form a ramp to allow an oilfield conveyor 532 in a horizontal path that may be within a range 
material transport trailer 528 to be driven over or backed from about 0 degrees to about 120 degrees as shown by an 
onto the support base 460. The erecting mast assembly 456 arrow 536. The horizontal and vertical adjustment assem 
is raised to the vertical position so as to raise the first 40 blies may include one or more actuators to effect controlled 
conveyor assembly 458 to the vertical position as well . The motion in the horizontal and vertical paths discussed above . 
actuators 508 may be operated to raise the first conveyor 502 The horizontal and vertical adjustment assemblies pro 
to the upper limit of the predetermined range of movement vides movement between a stowed position where the 
of the actuators 508 , by moving the support frame 504 conveyor 532 extends substantially parallel to the first 
relative to the first end 494 of the mast 488 ( e.g. , along the 45 conveyor 502 , and an extended position where the conveyor 
mechanical linkage 506 ) . The position of the chassis 452 532 extends laterally away from the first conveyor 502. The 
relative to the modular silo ( s ) 516 may be adjusted as needed conveyor 532 may be implemented as an auger , or an 
( e.g. , in three dimensions , such as by moving the chassis enclosed two - way conveyor belt in some embodiments of 
452 , by docking or otherwise aligning the second end 466 of the disclosure , and may be pivoted by one or more actuators 
the chassis 452 with the modular silo ( s ) 516 , and / or by 50 ( not shown ) . The conveyor 532 may function similarly to the 
collapsing a suspension of the chassis 452 to position the discharge chute 514 , and may be coupled with one or more 
discharge chute 514 to engage with the receiving chutes 518 . receiving chutes 518 of the modular silo ( s ) 516 similarly to 
The actuators 508 may be operated to lower the first con the discharge chute 514. For example , the conveyor 532 may 
veyor 502 over the modular silo ( s ) 516 such that the be coupled with one or more of the receiving chutes 518 in 
discharge chute 514 engages the receiving chutes 518. 55 a manner protecting the receiving chutes 518 from rain or 
Optionally , lowering the first conveyor 502 may also cause moisture , such as via one or more rain covers or shields , for 
the silo - engaging members 522 to engage with the corre example . As will be appreciated by persons of ordinary skill 
sponding frame - attachment members , such that the support in the art , the pivoting conveyor assembly 530 allows the 
frame 504 of the first conveyor assembly 458 is securely chassis 452 to be positioned at any suitable angle , orienta 
attached , or otherwise associated with the modular silo ( s ) 60 tion , or position relative to the modular silo ( s ) 516 , such as 
516 causing the discharge chutes 514 to be aligned with the parallel , angled , or perpendicular , for example . Further , 
receiving chutes 518 of the modular silo ( s ) . when the pivoting conveyor assembly 530 is implemented , 

The oilfield material transport trailer 528 may be backed the support frame 504 may or may not be attached to the 
over the chassis 452 , such that discharge openings ( not silo ( s ) via the silo - engaging members 522 . 
shown ) of the oilfield material transport trailer 528 are 65 In accordance with some further embodiments of the 
positioned over and vertically aligned with the second disclosure , FIGS . 8 and 9 illustrate mobile oilfield material 
conveyor 484 of the second conveyor system 454. As a transfer unit 600. The mobile oilfield material transfer unit 
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600 may generally include a chassis 602 , two horizontal sections 636 , 638 of conveyor systems 604 , 606 are pivot 
conveyor systems 604 , 606 , an erecting mast assembly 608 , ably connected with horizontal sections 632 , 634 , and may 
an access deck 660 , and two vertical conveyor assemblies be folded during stowing , as shown . In a stowed position , 
610 , 612. The chassis 602 may be configured to support the the chassis 602 may be transported to any desired location . 
two vertical conveyor assemblies 610 , 612 , and to be pulled 5 As further shown in FIG . 12 , inclinable sections 636 , 638 
by a truck to transport the vertical conveyor assemblies 610 , include material discharge chutes 646 , 648 at a distal end , 
612 to any desired location , such as a well site . Now which may engage bucket elevator located on mobile silos 
referring to FIG . 10 , which depicts chassis 602 in greater 654 , 656 while in an operational orientation . In an operation 
detail . The chassis 602 includes a support base 614 and a position , such as depicted in FIG . 11 , oilfield material may 
gooseneck portion 616. Support base 614 includes a first 10 transport from the horizontal sections 632 , 634 into inclin 
portion 618 and second portion 620. Chassis 602 further able sections 636 , 638 , and then be discharged into inlet 
includes a central box beam structure 622 and outer beam hoppers 650 , 652 through material discharge chutes 646 , 
rails 624 , 626 which extend across first portion 618 , second 648 . 
portion 620 , and may further extend to gooseneck portion FIG . 13 illustrates another horizontal conveyor system 
616. The outer beam rails 624 , 626 may be implemented as 15 704 useful in some embodiments of the disclosure . Hori 
a steel beam , channel , I - beam , H - beam , wide flange , uni zontal conveyor system 704 includes a horizontal section 
versal beam , rolled steel joist , or any other suitable structure . 732 and inclinable section 736. Horizontal section 732 
In some embodiments , second portion 620 may include a includes a belt 738 , or any other suitable mechanism , 
collapsible rear axle suspension system 628. In some aspects disposed therein , for transferring oilfield material . The 
collapsible rear axle suspension system 628 includes a 20 inclinable section 736 further includes a telescoping neck 
tandem air - bag suspension to lower first portion 618 to rest 740 , and which includes belt 742 , or any other suitable 
firmly on the ground when in operation . Further , chassis 602 mechanism , disposed therein . Belt 742 may collapse when 
may be a lowboy trailer design with low ground clearance to telescoping neck 740 is retracted into housing 744 , and 
further facilitate lowering first portion 618 onto the ground . straighten under tension when the neck 740 is fully 
In some cases a rear outrigger structure 630 may extend 25 extended . Horizontal conveyor system 704 may further 
from a lower side of central box beam structure 622 , and include motor / drive - belt assembly 746 for driving belts 738 
located at second portion 620 , to support the collapsible rear and 742. FIG . 14 depicts horizontal conveyor systems 704 , 
axle suspension system 628 . 706 disposed upon support base 614 of chassis 602 , in an 
Now referencing FIGS . 11 and 12 , which depicts the two operational orientation . Telescoping necks 740 , 752 of con 

horizontal conveyor systems 604 , 606 disposed upon sup- 30 veyor systems 704 , 706 are fully extended to engage bucket 
port base 614 of chassis 602. In FIG . 11 , horizontal conveyor elevator inlets 650 , 652 to enable transferring oilfield mate 
systems 604 , 606 are depicted in an operational orientation . rials to bucket elevator inlets 650 , 652 when the mast 
Each of horizontal conveyor systems 604 , 606 include a assembly 608 is in a raised operational orientation . As 
horizontal section 632 , 634 , and inclinable section 636 , 638 . further depicted in FIG . 14 , conveyor systems 704 , 706 are 
Conveyor systems 604 , 606 can be implemented as any 35 disposed with the support base 614 in such way that the 
suitable conveyor - belt type transloader or auger , and may be conveyor systems 704 , 706 are recessed in gaps formed 
associated with the support base 614 so that the conveyor between central box beam structure 622 and outer beam rails 
systems 604 , 606 are positioned at least partially in gaps 624 , 626. Conveyor systems 704 , 706 may move oilfield 
640 , 642 between central box beam structure 622 and outer material from respective horizontal sections ( disposed 
beam rails 624 , 626. Conveyor systems 604 , 606 are con- 40 beneath surface 662 ) by belt 738 , toward inclinable sections 
nected to the chassis 602 and may move oilfield material 736 , 750 , after oilfield material is delivered through an inlet 
from horizontal sections 632 , 634 towards inclinable section opening , such as 664. While belt 738 is shown , it will be 
636 , 638 , and discharge the material at or near end 644 of appreciated by persons of ordinary skill in the art , horizontal 
chassis 602. In some instances , horizontal sections 632 , 634 section 732 may include an auger , a conveyor belt with a 
may be recessed in gaps 640 , 642 and positioned substan- 45 smooth surface , or with cleated features for oilfield material 
tially horizontally such that a top surface is positioned level transfer , or combinations thereof . Further , the inclinable 
with or below a top surface of central box beam structure sections 736 , 750 may positioned at an upwardly inclined 
622 and outer beam rails 624 , 626 , and are configured to ( non - zero , positive angle ) with respect to the horizontal 
allow an oilfield material transport truck or trailer positioned sections 738 . 
on the support base 614 to discharge , dump , or otherwise 50 FIG . 15 shows the telescoping necks 740 , 752 of con 
deposit a volume of oilfield material onto conveyor systems veyor systems 704 , 706 retracted in preparation for moving 
604 , 606 at horizontal sections 632 , 634. The volume of mast 608 into a stowed / on - road orientation , or alternatively , 
oilfield material may then transport from the horizontal when raise from a stowed / on - road orientation . Bucket eleva 
sections 632 , 634 toward inclinable sections 636 , 638. As tor inlets 650 , 652 are shown exposed and disengaged from 
will be appreciated by persons of ordinary skill in the art , the 55 telescoping necks 740 , 752 , which may allow for the free 
conveyor systems 604 , 606 may include an auger , a con movement of mast assembly 608. FIG . 16 illustrates mast 
veyor belt with a smooth surface , or with cleated features for assembly 608 lowered down onto chassis 602 in a stowed / 
oilfield material transfer , or combinations thereof . Further , in on - road configuration , with telescoping necks 740 , 752 ( not 
some embodiments the horizontal sections 632 , 634 may be shown ) of conveyor systems 704 , 706 ( not shown ) in a 
open , and the inclinable sections 636 , 638 enclosed , as will 60 retracted orientation . 
be appreciated by a person of ordinary skill in the art having FIG . 17 depicts an access deck which may be disposed on 
the benefit of the disclosure . The inclinable sections 636 , chassis 602 , in accordance with some embodiments of the 
638 may positioned at an upwardly inclined ( non - zero , disclosure . Access deck 660 includes surface 662. Disposed 
positive angle ) with respect to the horizontal sections 632 , on the surface are inlet openings 664 ( four shown ) in the 
634 . 65 deck plating with individual cover lids 666. Inlet openings 

Referring now to FIG . 12 , which depicts horizontal con 664 may be useful for delivering oilfield material to hori 
veyor systems 604 , 606 in stowed orientation . Inclinable zontal sections 632 , 634 of conveyor systems 604 , 606 . 
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Cover lids 666 may be useful to prevent unwanted material ment structures at both ends of mast 672 to allow for bucket 
ingress into inlet openings 664 that are unused . Access deck elevator heads 682 and boots 680 to be individually 
660 further includes at least one ramp 668 ( eight shown ) , to installed . Elevator belts and buckets contained within 
enable access to the surface 662 for any suitable purpose , for shrouds 678 may be utilized to move oilfield material from 
example , delivering oilfield materials to the conveyor sys- 5 inlet hoppers 650 , 652 to bucket elevator heads 682. Mast 
tems 604 , 606. Ramp 668 may be movably connected to 672 may even further include mechanism 684 for mechani 
surface 662 by any suitable means , and in some aspects , cally securing mast 672 with chassis in either the horizontal 
ramp 668 is connected to a perimeter side of surface 662 by on - road or vertical deployed configuration for mechanical 
hinges . Access deck 660 may further include guides 670 stability on the road or during operational use . 
( four shown ) extending from the surface to help ensure 10 Now referring to FIG . 19 , which illustrates an auger 
equipment accessing deck 660 remains securely thereupon . conveyor arrangement 800 disposed proximal to the dis 
FIGS . 18A and 18B show access deck 660 disposed upon charge outlets near the top of the bucket elevators , in an 
support base 614 of chassis 602 at first portion 618 , and operational orientation . Auger conveyors 804 , 806 ( also 
ramps 668 are shown in a stowed position ( FIG . 18A ) and shown in FIG . 9 ) are disposed onto , and supported by , an 
operational position ( FIG . 18B ) . Access deck 660 may be 15 articulated support frame 802. Support frame 802 may be 
connected to support base 614 by any suitable technique , supported by and movably connected with mast assembly 
including , but not limited to bolts , pins , weld , and the like , 608 thus enabling support frame 802 to move to / from an 
or any combination thereof . In some aspects of the disclo operational and stowed orientation . Support frame 802 may 
sure , access deck 660 is removable to enable access the further include an articulation mechanism 808 for moving 
conveyor belts or other components , as necessary for ser- 20 the auger conveyor arrangement 800 into a desired position . 
vicing , replacement , etc. Further , ramps 668 may fold up and Articulation mechanism 808 may be any suitable device 
pinned to lock vertically in place for stowing during on - road including , hydraulic , pneumatic , drive screw , or any other 
travel . mechanical actuation means , which moves support frame 

Referring again to FIG.9 , mobile oilfield material transfer 802 to any securable position at any point in the range of 
unit 600 includes erecting mast assembly 608 coupled to 25 motion . Support frame 802 is generally disposed proximal to 
chassis 602 , and may further be configured to erect vertical the discharge chutes 810 ( one shown ) of bucket elevator 
conveyor assemblies 610 , 612 to an upright or vertical heads 682. In an operational position , inlet hoppers 812 ( one 
operational position for conveying oilfield material into a shown ) engage discharge chutes 810 to receive oilfield 
silo ( which may be a modular silo , or array of modular materials from vertical conveyor assemblies 610 , 612 . 
silos ) , as discussed in more detail with reference to FIGS . 21 30 Auger conveyors 804 , 806 further include auger conveyor 
through 25 below . The chassis 602 may cooperate with the conduits 814 , 816 with augers disposed therein for moving 
erecting mast assembly 608 to move the vertical conveyor oilfield material from inlet hoppers 812 through the auger 
assemblies 610 , 612 from a horizontal or transport position conveyor arrangement 800. Disposed upon auger conveyor 
on the chassis 602 to an upright or vertical operational conduits 814 , 816 , are openings 818 , 822 and 820 , 824 
position . In some embodiments the chassis 602 may also be 35 respectively , useful for delivering oilfield materials to silos , 
configured to be docked or otherwise aligned with a modular such as modular silos 516. Openings 822 and 824 may 
silo , similar to that described above . The mast 672 may be further include knifegate mechanisms to regulate oilfield 
supported by outer beam rails 624 , 626 of support base 614 material transfer through openings 818 , 822 , 820 and 824 . 
at points 676 and a distal end of the chassis 602. The erecting Referring to FIG . 20 , auger conveyor arrangement 800 is 
mast assembly 608 may include a mast 672 and actuator 40 positioned over mobile silos 516 ( four shown ) , and each of 
system 674 engaging the mast 672 and the chassis 602. The silos 516 includes receiving chutes 826 ( four shown ) dis 
erecting mast assembly 608 is configured to lay substantially posed upon the top end of silos 516 Openings 818 , 822 , 820 
parallel with the support base 614 , and supported , at least in and 824 are positioned adjacent receiving chutes 826. Oil 
part , by gooseneck portion 616 when chassis 602 is trans field material may be received by inlet hoppers 812 , travel 
ported in stow orientation . Further , mast 672 , while lying flat 45 through the auger conveyor arrangement 800 by auger 
above the trailer gooseneck portion 616 , is designed to be conveyor conduits 814 , 816 , discharge at one or more of 
clear of the two horizontal conveyor systems 604 , 606 when openings 818 , 822 , 820 and 824 , and then be received by one 
stowed , as well as upon deployment to the upright or vertical or more of silos 516 through receiving chutes 826 . 
operational position . The range of motion of the erecting FIGS . 21 through 25 together depict how mobile oilfield 
mast assembly 608 may extend from substantially horizontal 50 material transfer unit 600 may be deployed into operation , 
to slightly past vertical ( e.g. , more than a 90 degree range of according to some aspects of the disclosure . Referring to 
motion ) when deployed to account for angular misalignment FIG . 21 , mobile oilfield material transfer unit 600 is posi 
due to ground height differences . The erecting mast assem tioned by tractor 36 to dock adjacent , or upon , support frame 
bly 608 may be formed from steel tubing , beam , channel , extended base ( s ) 832 , and the mobile oilfield material trans 
I - beam , H - beam , wide flange , universal beam , rolled steel 55 fer unit 600 is also positioned adjacent an array of modular 
joist , or any other suitable material and shape . silos 830 ( four shown ) . Vertical conveyor assemblies 610 , 
As shown further in FIG . 9 , second portion 620 of support 612 , horizontal conveyor systems 604 , 606 ( or 704 , 706 in 

base 614 may be movably connected to the mast 672 via one an alternate embodiment ) , ramps 668 ( four shown ) , and 
or more mechanical linkages attached to the mast 672 , and auger conveyor arrangement 800 are in a stowed orientation , 
one or more actuators systems 674. In some embodiments 60 while collapsible rear axle suspension system 628 is in an 
the actuator systems 674 may be implemented as hydraulic extended position . Rear axle suspension system 628 may 
or pneumatic actuators . It is to be understood that the then be collapsed to lower at least a part of first portion 618 
mechanical linkages may be implemented in a variety of of support base 614 onto a firm surface , such as the ground , 
manners , such as rails , hydraulic or pneumatic arms , gears , as well as tractor 36 detached from gooseneck portion 616 
worm gear jacks , cables , or combinations thereof . Mast 672 65 and removed from the proximity . In some further aspects , 
may further have shrouds 678 integrated therewith to house collapsing the rear axle suspension system 628 may further 
bucket elevator belts and buckets within , as well as attach enable the second portion 620 of support base 614 to be 
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disposed upon , and even couple with support frame disclosed in U.S. Pat . Pub . No. 20120024738A1 , and the 
extended base ( s ) 832. As shown in FIG . 22 , ramps 668 are portable storage silo described in U.S. Pat . No. 8,651 , 
lowered from the stow position and rested upon the ground , 792B2 , all of which are incorporated by reference in their 
as well as auger conveyor arrangement 800 articulated into entirety herein . Any combination of suitable movable silo 
an operational position by mechanism 808. In some other 5 designs may be used as well . Variations in design and 
embodiments , the mobile oilfield material transfer unit 600 construction of suitable movable silos readily apparent to 
is positioned by tractor 36 adjacent an array of modular silos those of skill in the art are within the scope of the disclosure . 
830 , then erected and firmly positioned on a firm surface , The vertical conveyor assemblies may convey materials 
such as a support base or the ground . to the movable silos by any effective mechanism , such as a 
Now with reference to FIG . 23 , mast assembly 608 and 10 bucket elevator , belts , auger , pneumatic , and the like . With 

vertical conveyor assemblies 610 , 612 are erected by actua reference to FIGS . 21-25 , two such vertical conveyor assem 
tor system 674 from a stowed position in an arcing motion blies , 610 , 612 , are shown , which are bucket elevators . In 
into an operational orientation over the array of modular some aspects of mobile material delivery systems , where the 
silos 830. Vertical conveyor assemblies 610 , 612 may fur number of the at least one vertical conveyor assemblies is at 
ther couple with support frame extended base ( s ) 832. Once 15 least one less than the number of the at least two movable 
vertical conveyor assemblies 610 , 612 are in operational silos , the at least one vertical conveyor assembly includes a 
position , horizontal conveyor systems may be deployed into bucket elevator with a gravity dump hauler , and the at least 
operational position as shown in FIG . 24. Horizontal con one vertical conveyor assembly is configured to enable 
veyor systems 604 , 606 ( or 704 , 706 for systems with substantially dust - free loading of the at least two movable 
telescoping necks as depicted in FIGS . 13 through 15 ) are 20 silos . 
unfolded ( or extended for systems with telescoping necks ) The mobile material delivery systems may further include 
into an operational position and engage inlet hoppers 650 , a mobile support structure , for example those described in 
652. Referring now to FIG . 25 , once mobile oilfield material U.S. patent application Ser . No. 14 / 318,095 , where the 
transfer unit 600 is positioned and docked relative modular mobile support structure is configured to receive and convey 
silos 830 ( four shown ) , and vertical conveyor assemblies 25 oilfield material to the at least one vertical conveyor assem 
610 , 612 , horizontal conveyor systems 604 , 606 ( or 704 , bly . Each of the at least one vertical conveyor assemblies 
706 ) , ramps 668 ( four shown ) , auger conveyor arrangement may be movably coupled with a support base , 614 , of a 
800 are in an operational orientation , oilfield material haul trailer chassis , and have a mechanism for moving the silo 
ers 840 , 850 ( two shown ) may access and deliver oilfield between travel / stowed and operational orientations . 
materials to horizontal conveyor systems 604 , 606 ( or 704 , 30 In some embodiments , the trailer chassis includes a trailer 
706 ) . While FIGS . 21 through 25 depicts one non - limiting bed , a flipper mechanism coupled to the trailer bed , a rocker 
example of deploying a mobile oilfield material transfer unit arm coupled to the trailer bed and the flipper mechanism , a 
into an operational mode , it will be appreciated by those of first hook plate and a second hook plate attached to the 
skill in that art that it is within the scope of the disclosure to flipper mechanism , where the first hook plate and the second 
deploy mobile oilfield material transfer unit into operation 35 hook plate are laterally opposed to each other on the flipper 

feasible sequence mechanism and wherein the first hook plate and the second 
Referring again to FIGS . 21-25 , some embodiments dis hook plate are oriented at a first non - zero angle with respect 

closed are mobile material delivery systems which include at to each other . Each of the at least two movable silos of the 
least two movable silos , each silo comprising an outer mobile material delivery systems may include a plurality of 
housing and a frame , and at least one vertical conveyor 40 support legs , a first pin and a second pin attached to the 
assembly for delivering materials to the at least two movable plurality of support legs , the first pin coupleable to the first 
silos , where the number of vertical conveyor assemblies is hook plate and the second pin coupleable to the second hook 
at least one less than the number of movable silos . In FIG . plate . 
21 , movable silos 830 ( four shown ) , which may be modular In yet other embodiments , the trailer chassis has a first 
silos , are depicted in an upright operational orientation . Two 45 end , a second end , at least one support beam extending 
vertical conveyor assemblies 610 , 612 , are shown in a between the first end and the second end , and the chassis 
stowed orientation , while in FIG . 23 vertical conveyor further includes a rear axle suspension system coupled with 
assemblies 610 , 612 are depicted in an operational orienta the at least one support beam for movably supporting the at 
tion adjacent movable silos 830. While four movable silos least one support beam . An erecting mast assembly 608 may 
are shown , it is within the spirit and scope of the disclosure 50 be included which has a mast movably connected with the 
that the number of movable silos of the system may be any chassis proximate to the second end , and an actuator system 
number , as long as the number of movable silos is at least coupled with the mast and with the chassis for moving the 
one greater than the number of vertical conveyor assemblies . mast between a horizontal position and a vertical position . 
For example , where four movable silos are present , there The vertical conveyor assembly , 610 and / or 612 , may have 
may be one , two or three vertical conveyor assemblies for 55 a support frame coupled with the mast and moveable 
transferring materials into the silos ; where there are six between the horizontal position and the vertical position , 
movable silos , there may be one , two , three , four or five where the at least one vertical conveyor assembly is coupled 
vertical conveyor assemblies ; and the like . Movable silos with the support frame , and has an inlet , and an upper 
may be of any suitable design , for example , including , but discharge portion . The at least one vertical conveyor is 
not limited to , modular silos described in U.S. patent appli- 60 adapted to move a volume of oilfield material from the inlet 
cation Ser . No. 14 / 318,095 filed Jun . 27 , 2014 , the disclosure to the upper discharge portion . 
of which is incorporated by reference herein in its entirety . Some further embodiments of the disclosure include 
Some other non - limiting examples of movable silos include methods of transporting , transferring , storing , delivering , or 
the storage bins and trailers described in U.S. Pat . Pub . No. handling oilfield materials to or at a well - site , as part of the 
20130142601A1 , the storage systems disclosed in U.S. Pat . 65 preparation of treatment fluids useful in treating subterra 
No. 8,734,081B2 , the transportable bins described in U.S. nean formations , using the apparatus , and combinations 
Pat . Pub . No. 20120134772A1 , the transportable apparatus thereof , described in and within the scope of the disclosure . 

by any of steps . 
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Some methods include providing at least one mobile oilfield apparent to those of skill in the art that in the design , 
material transfer unit to a well - site in a stowed orientation , manufacture , and operation of apparatus to achieve that 
where each of the at least one mobile oilfield material described in the disclosure , variations in apparatus design , 
transfer units includes at least one vertical conveyor assem construction , condition , erosion of components , gaps 
bly moveable between a horizontal position and a vertical 5 between components may present , for example . 
position . At least two movable silos are provided to a Although the terms first , second , third , etc. may be used 
well - site in a stowed orientation providing at least . The at herein to describe various elements , components , regions , 
least two movable silos are erected , or otherwise deployed , layers and / or sections , these elements , components , regions , 
into an operational orientation , and the at least one vertical layers and / or sections should not be limited by these terms . 
conveyor assembly is erected , or otherwise deployed , into an 10 These terms may be only used to distinguish one element , 
operational orientation adjacent the at least two movable component , region , layer or section from another region , 
silos . An oilfield material is delivered to the at least one layer or section . Terms such as “ first , ” “ second , " and other 
vertical conveyor assembly by any suitable means . In some numerical terms when used herein do not imply a sequence 
instances , the oilfield material is delivered to the at least one or order unless clearly indicated by the context . Thus , a first 
vertical conveyor assembly through at least one horizontal 15 element , component , region , layer or section discussed 
conveyor system . The oilfield material may then be trans below could be termed a second element , component , 
ferred to the at least two movable silos through the at least region , layer or section without departing from the teachings 
one vertical conveyor assembly . The number of the at least of the example embodiments . 
one vertical conveyor assemblies is at least one less than the Spatially relative terms , such as “ inner , " " outer , " 
number of the at least two movable silos . 20 “ beneath , ” “ below , ” “ lower , ” “ above , " " upper , " and the like , 

Another embodiment in accordance with the disclosure is may be used herein for ease of description to describe one 
a method of providing a mobile oilfield material transfer unit element or feature's relationship to another element ( s ) or 
to a well - site in a stowed orientation , where the mobile feature ( s ) as illustrated in the figures . Spatially relative terms 
oilfield material transfer unit comprising at least one vertical may be intended to encompass different orientations of the 
conveyor assembly coupled with an erecting mast and 25 device in use or operation in addition to the orientation 
moveable between a horizontal position and a vertical depicted in the figures . For example , if the device in the 
position . The mobile oilfield material transfer unit further figures is turned over , elements described as “ below ” or 
includes at least one horizontal conveyor system , at least one “ beneath ” other elements or features would then be oriented 
auger conveyor , and at least one ramp . The mobile oilfield " above ” the other elements or features . Thus , the example 
material transfer unit is deployed into an operational orien- 30 term “ below ” can encompass both an orientation of above 
tation adjacent at least one silo , and oilfield material is and below . The device may be otherwise oriented ( rotated 90 
delivered to the at least one horizontal conveyor system . The degrees or at other orientations ) and the spatially relative 
oilfield material is then transferred the at least one silo descriptors used herein interpreted accordingly . 
through the mobile oilfield material transfer unit . Although a few embodiments of the disclosure have been 

Apparatus and methods according to the invention may be 35 described in detail above , those of ordinary skill in the art 
associated with , and / or include , other well - site equipment will readily appreciate that many modifications are possible 
useful for treating a subterranean formation . Examples of without materially departing from the teachings of this 
such equipment include , but is not limited to , a blender disclosure . Accordingly , such modifications are intended to 
disposed adjacent and in fluid communication with the silos , be included within the scope of this disclosure as defined in 
bulk viscosifier storage and handling units , bulk chemical 40 the claims . 
storage units , bulk fiber handling systems , liquid storage What is claimed is : 
units , centralized electric power delivery units , fracturing 1. A mobile oilfield material transfer unit , comprising : 
tanks , process control systems , fluid pumping systems , high a chassis having a gooseneck and support base , the 
pressure manifolds , and the like . Other equipment , as will be gooseneck generally coplanar with the support base 
readily apparent to those of skill in the art , is within the spirit 45 when in a ramp configuration to facilitate oilfield 
and scope of the disclosure as well . material transport to the support base , the chassis 

The foregoing description of the embodiments has been further including a first end , a second end , at least one 
provided for purposes of illustration and description . support beam extending between the first end and the 
Example embodiments are provided so that this disclosure second end , and the chassis further comprising a rear 
will be sufficiently thorough , and will convey the scope to 50 axle suspension system coupled with the at least one 
those who are skilled in the art . Numerous specific details support beam for movably supporting the at least one 
are set forth such as examples of specific components , support beam , wherein the at least one support beam 
devices , and methods , to provide a thorough understanding further comprises a first support beam and a second 
of embodiments of the disclosure , but are not intended to be support beam extending between the first end and the 
exhaustive or to limit the disclosure . It will be appreciated 55 second end and being separated by a gap ; 
that it is within the scope of the disclosure that individual an erecting mast assembly including a mast movably 
elements or features of a particular embodiment are gener connected with the chassis proximate to the second 
ally not limited to that particular embodiment , but , where end , and an actuator system coupled with the mast and 
applicable , are interchangeable and can be used in a selected with the chassis for moving the mast between a hori 
embodiment , even if not specifically shown or described . 60 zontal position and a vertical position adjacent a silo ; 
The same may also be varied in many ways . Such variations a first conveyor assembly including a support frame 
are not to be regarded as a departure from the disclosure , and coupled with the mast and moveable between the 
all such modifications are intended to be included within the horizontal position and the vertical position , the first 
scope of the disclosure . conveyor assembly including a first conveyor coupled 

Also , in some example embodiments , well - known pro- 65 with the support frame , an inlet , and an upper discharge 
cesses , well - known device structures , and well - known tech portion , the first conveyor adapted to move a volume of 
nologies are not described in detail . Further , it will be readily oilfield material from the inlet to the upper discharge 

Solaris Oilfield, Ex. 1008, p. 30
Solaris Oilfield v. Masaba, IPR2024-01179



5 

US 10,633,174 B2 
19 20 

portion , wherein the support frame further comprises each of the at least two vertical conveyor assemblies 
one or more silo - engaging members shaped to connect comprises a discharge chute configured to be disposed 
with a predetermined portion of the silo when the adjacent the silo ; and 
support frame and the mast have been moved to the at least two horizontal conveyor systems coupled with the 
vertical position adjacent the silo ; and support base and engageable with the at least two 

a second conveyor system including a second conveyor vertical conveyor assemblies , each of the at least two 
having a horizontal section with an inlet and an inclin horizontal conveyor systems having a horizontal sec 
able section pivotably connected to the horizontal sec tion with an inlet and an inclinable section pivotably tion and configured to move a volume of oilfield connected to the horizontal section and configured to material toward the inlet of the first conveyor assembly 10 move a volume of oilfield material toward an inlet when the support frame and the mast are moved to the 
vertical position , wherein the second conveyor system hopper of each of the at least two vertical conveyor 

assemblies when the mast is moved into the vertical is at least partially positioned in the gap . 
2. The mobile oilfield material transfer unit of claim 1 , position . 

10. The mobile oilfield material transfer unit of claim 9 , wherein the inlet of the first conveyor assembly is below and 15 
proximate to a discharge of the inclinable section of the wherein the chassis comprises a central box beam structure 
second conveyor system . and two outer beam rails , and wherein the central box beam 

3. The mobile oilfield material transfer unit of claim 1 , structure is separated by a gap from each of the two outer 
beam rails . wherein the first conveyor assembly further comprises a 11. The mobile oilfield material transfer unit of claim 10 , discharge chute coupled with the upper discharge portion of 20 wherein the central box beam structure and the two outer the first conveyor assembly . 

4. The mobile oilfield material transfer unit of claim 3 , beam rails extend across the second portion , the first portion , 
wherein the discharge chute comprises a first outlet and a and the gooseneck . 
second outlet and a diverter valve for selectively directing 12. The mobile oilfield material transfer unit of claim 10 , 

wherein each of the at least two horizontal conveyor systems the volume of oilfield material though at least one of the first 25 
and second outlet . is at least partially positioned in the gap formed between the 

central box beam structure and each of the two outer beam 5. The mobile oilfield material transfer unit of claim 1 , rails . wherein the first conveyor assembly further comprises a 13. The mobile oilfield material transfer unit of claim 9 , pivoting conveyor assembly movably associated with the wherein each inclinable section comprises a telescoping upper discharge portion . 
neck . 6. The mobile oilfield material transfer unit of claim 5 , 14. The mobile oilfield material transfer unit of claim 9 , wherein the support frame is movably coupled with the mast 

and further comprises the least one actuator for moving the further comprising an access deck disposed upon support 
support frame relative to the mast . base and at least one ramp movably connected with a 

7. The mobile oilfield material transfer unit of claim 1 , 35 perimeter side of the access deck . 
15. The mobile oilfield material transfer unit of claim 9 , wherein the rear axle suspension system is a collapsible wherein each of the at least two vertical conveyor assem suspension system . 

8. The mobile oilfield material transfer unit of claim 1 , blies further comprises a bucket elevator , and a bucket 
elevator head . wherein the second conveyor system is configured to be 16. The mobile oilfield material transfer unit of claim 15 , folded into a stowed position when the support frame and the 40 wherein each of the at least two vertical conveyor assem mast are moved to the horizontal position . 

9. A mobile oilfield material transfer unit , comprising : blies further comprises an auger conveyor disposed proxi 
mate the bucket elevator head and in communication with a chassis having a gooseneck and a support base , the 

support base including a first portion and a second the bucket elevator , the auger conveyor further comprising 
portion , the gooseneck generally coplanar with the 45 at least one opening configured to deliver oilfield materials 
support base when in a ramp configuration to facilitate to a receiving chute of the silo . 
oilfield material transport to the support base , and the 17. The mobile oilfield material transfer unit of claim 9 , 
chassis further comprising a rear axle suspension sys wherein the rear axle suspension system is a collapsible 
tem coupled with at least two wheels for movably suspension system . 

18. The mobile oilfield material transfer unit of claim 17 , supporting the chassis ; 
an erecting mast assembly including a mast movably wherein the second portion is configured to couple with at 

connected with the chassis proximate to the second least one extended base of a support frame for supporting the 
portion , and an actuator system coupled with the mast at least two vertical conveyor assemblies in the vertical 
and with the chassis for moving the mast between a position . 
horizontal position and a vertical position adjacent a 55 19. The mobile oilfield material transfer unit of claim 9 , 

wherein the at least two horizontal conveyor systems are 
at least two vertical conveyor assemblies coupled with the configured to be folded into a stowed position when the mast 

is moved to the horizontal position . erecting mast assembly and moveable between the 
horizontal position and the vertical position , wherein 
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silo ; 
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