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MULTIPLE BATCH SYSTEM AND METHOD 
FOR LOADING RAILCARS OF A WIDE 
RANGE OF CAPACITIES AND DESIGNS 

BACKGROUND OF THE INVENTION 

The invention relates generally to precision loading sys 
tems for loading coal or other particulate material into a 
moving train of railcars and, more particularly, to multiple 
batch loading systems and methods Which are capable of 
accommodating railcars of a Wide range of capacities and 
designs. 

For economic reasons, it is desirable to accurately load 
railcars to target Weights very near the respective maximum 
Weight capacities of the individual cars. Overloading a railcar 
is undesirable because equipment damage can result. Under 
loading is undesirable because railcar capacity is not e?i 
ciently utiliZed. 

The capacities and designs of railcars vary greatly, from 
country to country, as Well as Within the same country. In the 
United States, the capacity of a typical railcar is 120 tons (109 
metric tons) of coal. HoWever, railcars of much greater capac 
ity are also employed. Thus, at least in the United States, 
articulated railcars having coal-carrying capacities of up to 
500 tons (454 metric tons) are employed. In some other 
countries, relatively small railcars having capacities ranging 
from 60 tons (54 metric tons) to 90 tons (82 metric tons) are 
employed. 
As is for example disclosed in Campbell et al US. Pat. No. 

4,629,392, What may be characteriZed as a single-batch load 
ing system for loading railroad cars With coal includes a 
relatively larger surge bin positioned above a relatively 
smaller Weigh bin. BeloW the surge bin is a controlled charg 
ing gate for charging batches of coal from the surge bin into 
the Weigh bin. The Weigh bin is mechanically supported on 
load cells, such that the Weight of the Weigh bin and coal 
contained therein can be determined. BeloW the Weigh bin is 
a controlled discharge gate for discharging coal from the 
Weigh bin through a loading chute into the railroad cars as 
they travel past beloW. The surge bin is supplied by a conveyor 
system Which runs substantially continuously While the train 
is traveling beloW past the train loading system, at a conveyor 
rate consistent With the average loading rate as successive 
railroad cars of the moving train, traveling for example at a 
speed of one-half mile per hour to one mile per hour (0.8 
km/hr to 1.6 km/hr), are loaded. 

During operation of such a coal train loading system, the 
charging gate is opened to charge from the surge bin into the 
Weigh bin a batch of coal having a Weight equal to the target 
Weight of coal to be loaded into an individual railroad car, 
thereby making up a Weighed batch of coal. Then, as the 
railroad car reaches its proper position beloW the Weigh bin 
and loading chute, the discharge gate is opened, commencing 
the discharge of the Weighed batch of coal from the Weigh bin 
into the railroad car. Ideally, coal ?oWs continuously into the 
railroad car, ?lling each railroad car evenly from front to 
back. Such a single-batch train loading system becomes 
impractical With relatively larger-capacity railcars. 

Thus, for economic reasons, as Well as for practical reasons 
When relatively larger-capacity railcars are to be loaded, it is 
desirable to employ multiple-batch systems and methods 
Which achieve acceptably high loading rates With smaller, and 
therefore less costly, facilities. TWo-batch, three-batch and 
four-batch railcar loading systems are knoWn. For example, a 
three-batch system is disclosed in WalkerU.S. Pat. No. 6,155, 
767. 
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2 
SUMMARY OF THE INVENTION 

In one aspect, a multiple-batch method for loading a mov 
ing railcar from front to back With a car target Weight of 
particulate material is provided, and is capable of accommo 
dating railcars of a Wide range of capacities and designs. The 
method employs a train loading system including a surge bin 
and a Weigh bin positioned beloW the surge bin. The Weigh bin 
has a maximum available capacity as Well as a maximum 
target capacity for a non-precision-charged batch, the maxi 
mum target capacity for a non-precision-charged batch being 
less than the maximum available capacity. The method fur 
ther employs a controlled and staged charging gate for selec 
tively charging both precision-charged and non-precision 
charged batches of particulate material from the surge bin into 
the Weigh bin, and a controlled discharge gate for discharging 
particulate material from the Weigh bin through a loading 
chute into the railcar. The method includes the steps of at least 
initially calculating the number and individual target Weights 
of batches in order to load the railcar to the car target Weight 
based on an initial Weighed batch having a Weight at least 
approximately equal to the maximum available capacity of 
the Weigh bin, a ?nal Weighed batch siZed no larger than the 
amount of particulate material that can be precision-charged 
into the Weigh bin in the time it takes to completely empty the 
loading chute, and Zero or more intermediate Weighed 
batches siZed no larger than the maximum target capacity of 
the Weigh bin for a non-precision-charged batch; as the railcar 
approaches the loading chute, precision-charging the Weigh 
bin With the initial Weighed batch of material, and then dis 
charging the initial batch from the Weigh bin through the 
loading chute into the railcar; if one or more intermediate 
Weighed batches are required, While material from a previous 
batch is ?oWing from the loading chute into the railcar, non 
precision-charging the Weigh bin With each intermediate 
batch of material, and then discharging each intermediate 
batch from the Weigh bin through the loading chute into the 
railcar; and While material from a previous batch is ?oWing 
from the loading chute into the railcar, precision-charging the 
Weigh bin With the ?nal Weighed batch, the Weight of the ?nal 
Weighed batch being What is required to reach the car target 
Weight after the initial and any intermediate Weighed batches 
are Weighed and loaded into the railcar, and then discharging 
the ?nal batch from the Weigh bin through the loading chute 
into the railcar. 

In another aspect, a system for loading successive railcars 
of a moving train With respective car target Weights of par 
ticulate material is provided, and is capable of accommodat 
ing railcars of a Wide range of capacities and designs. The 
system includes a surge bin and a Weigh bin positioned beloW 
the surge bin. The Weigh bin has a maximum available capac 
ity as Well as a maximum target capacity for a non-precision 
charged batch, the maximum target capacity for a non-preci 
sion-charged batch being less than the maximum available 
capacity. At least one transducer having a Weighing trans 
ducer output is connected to the Weigh bin for measuring the 
Weight of the Weigh bin and particulate material contained 
therein. The system further includes a controlled and staged 
charging gate With selective opening siZes for selectively 
charging both precision-charged and non-precision-charged 
batches of particulate material from the surge bin into the 
Weigh bin. A loading chute is positioned beloW the Weigh bin 
for conveying particulate material from the Weigh bin into the 
railcars, and a controlled discharge gate discharges particu 
late material from the Weigh bin. A controller is connected to 
the transducer output for determining the Weight of the Weigh 
bin and particulate material contained therein, is connected to 
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the charging gate for controlling the charging of the Weigh 
bin, and is connected to the discharge gate for controlling 
discharging from the Weigh bin. The controller is operable to 
at least initially calculate the number and individual target 
Weights of batches in order to load the railcar to the car target 
Weight based on an initial Weighed batch having a Weight at 
least approximately equal to the maximum available capacity 
of the Weigh bin, a ?nal Weighed batch siZed no larger than the 
amount of particulate material that can be precision-charged 
into the Weigh bin in the time it takes to completely empty the 
loading chute, and Zero or more intermediate Weighed 
batches siZed no larger than the maximum target capacity of 
the Weigh bin for a non-precision-charged batch. The control 
ler is further operable, as an individual railcar approaches the 
loading chute, to open the charging gate and then close the 
charging gate in stages, While monitoring the Weighing trans 
ducer output, so as to precision-charge the Weigh bin With the 
initial Weighed batch of material; and to open the discharge 
gate, and then to close the discharge gate When the Weigh bin 
is empty, so as to discharge the initial batch from the Weigh 
bin through the loading chute into the railcar. If one or more 
intermediate Weighed batches are required, the controller is 
further operable, While material from a previous batch is 
?oWing from the loading chute into the railcar, to open the 
charging gate, While monitoring the Weighing transducer out 
put, so as to non-precision-charge the Weigh bin With each 
intermediate batch of material, to open the discharge gate, and 
then to close the discharge gate When the Weigh bin is empty, 
so as to discharge each intermediate batch from the Weigh bin 
through the loading chute into the railcar. The controller is 
further operable, While material from a previous batch is 
?owing from the loading chute into the railcar, to open the 
charging gate and then close the charging gate in stages, While 
monitoring the Weighing transducer output, so as to preci 
sion-charge the Weigh bin With the ?nal Weighed batch, the 
Weight of the ?nal Weighed batch being What is required to 
reach the car target Weight after the initial and any interme 
diate Weighed batches are Weighed and loaded into the rail 
car; and to open the discharge gate, and then to close the 
discharge gate When the Weigh bin is empty so as to discharge 
the ?nal batch from the Weigh bin through the loading chute 
into the railcar. 

BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. 1 is a highly schematic representation of a multiple 
batch train loading system embodying the invention; 

FIG. 2 depicts a condition during operation When the Weigh 
bin is being precision-charged or loaded With the initial 
Weighed batch of coal as a railcar to be loaded approaches; 

FIG. 3 depicts the initial Weighed batch being discharged 
into the initially-empty railcar; 

FIG. 4 depicts a condition during operation When the Weigh 
bin is emptied of the initial Weighed batch, With coal remain 
ing in the loading chute, and the front portion of the car is 
?lled up to the discharge end of the loading chute so as to 
achieve a “plugged ?oW condition;” 

FIG. 5 depicts a condition during operation When a non 
precision-charged ?rst intermediate Weighed batch (When 
required) has been made up in the Weigh bin; 

FIG. 6 depicts a condition during operation When the Weigh 
bin is emptied of the ?rst intermediate Weighed batch, With 
coal remaining in the loading chute, and a “plugged ?oW 
condition” maintained; 

FIG. 7 depicts a condition during operation When the Weigh 
bin is emptied of a non-precision-charged fourth intermediate 
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4 
batch (When required), With coal remaining in the loading 
chute, and a “plugged ?oW condition” maintained; 

FIG. 8 depicts a condition during operation When the pre 
cision-charged ?nal Weighed batch has been made up in the 
Weigh bin; and 

FIG. 9 depicts the ?nal precision-charged Weighed batch 
being discharged. 

DETAILED DESCRIPTION 

Referring ?rst to FIG. 1, schematically depicted is a mul 
tiple-batch train loading system, generally designated 20, for 
loading successive railcars, such as representative articulated 
railcars 22, 24 and 26 of a moving train 28, With respective 
target Weights of particulate material, in the disclosed 
embodiment, coal. (In general, the coal itself is depicted only 
in FIGS. 2-9, Which depict operation of the multiple-batch 
train loading system 20, as described hereinbeloW.) Each of 
the representative articulated railcars 22, 24 and 26 is 
approximately 100 feet (30 meters) long, and includes ?ve 
sections With articulated connectors betWeen the sections so 
that the articulated railcars 22, 24 and 26 can go around 
curves, as Well as side plates (not shoWn) that slide against 
each other to maintain coal containment. An articulated rail 
car is sometimes referred to as a “trough car.” Thus, a con 
tinuous coal-receiving space is de?ned Within each of the 
articulated railcars 22, 24 and 26, extending along all ?ve 
sections. For purposes of the numerical example hereinbeloW, 
each of the articulated railcars 22, 24 and 26 has a coal 
carrying capacity of 250 tons (227 metric tons). 

Although ?ve-section articulated railcars 22, 24 and 26 are 
shoWn in the drawings, an articulated railcar may have many 
more sections, such as thirteen sections, and have a coal 
carrying capacity of 500 tons (454 metric tons). Conversely, 
the train loading system 20 embodying the invention may be 
employed to load relatively smaller conventional railcars, 
having a coal-carrying capacity of 60 tons (54 metric tons). 

Accordingly, it Will be appreciated that the multiple-batch 
train loading system 20 is capable of accommodating railcars 
of a Wide range of capacities and designs. It Will further be 
appreciated that the number of batches required to load a 
railcar can vary greatly depending on the capacity of the 
particular railcar. 

In the orientation of FIG. 1, the train 28 is moving from left 
to right, as indicated by an arroW 30, at a substantially con 
stant rate Within the approximate range of one-half mile per 
hour to one mile per hour (0.8 km/hrto 1.6 km/hr), While coal 
is loaded into the representative railcars 22, 24 and 26. Thus, 
the representative railcar 24 has a front portion 32 and a rear 
portion 34. In FIG. 1, the railcar 22 is fully loaded, the railcar 
24 is being loaded, and the railcar 26 is empty, as it 
approaches the train loading system 20. 
The multiple-batch train loading system 20 includes a 

surge bin 40 of conventional construction, and supported 
above the ground by a support structure (not shoWn). As an 
example, the surge bin 40 has a capacity of 150 tons (140 
metric tons) of coal, a diameter of tWenty-?ve feet (8 meters), 
and an overall height of approximately tWenty-tWo feet (7 
meters), extending from approximately forty-one feet (12 
meters) above the ground to approximately sixty-three feet 
(19 meters) above the ground. 

For supplying the surge bin 40 With coal 42 on a substan 
tially continuous basis there is a particulate transport system 
44 in the form of a conventional conveyor 44. The conveyor 
44 operates continuously during the loading of the individual 
railcars of the train 28, and the surge bin 40 is never com 
pletely empty during the process of loading the cars of the 
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train 28. (Thus, FIGS. 2-8, Which depict operation of the 
multiple-batch train loading system 20, depict a quantity of 
coal 45 in the surge bin 40 at all times.) Still referring to FIG. 
1, the feed rate of the conveyor 44 is variable so as to match 
What is required during the loading of a particular train 28. 

Positioned beloW the surge bin 40 is a Weigh bin 46, like 
Wise of conventional construction, and supported above the 
ground by the support structure (not shoWn). As an example, 
the Weigh bin 46 has a design capacity of forty-?ve tons (41 
metric tons) of coal, a diameter of seventeen feet six inches (5 
meters), and an overall height of approximately ?fteen feet 
(4.5 meters), extending from approximately tWenty-?ve feet 
(8 meters) to approximately forty feet (12 meters) above the 
ground. Likewise in a conventional manner, the Weigh bin 46 
is mounted such that the Weight of the Weigh bin 46 and the 
coal contained therein is supported by or otherWise trans 
ferred to at least one transducer 48, such as a load cell 48, 
having a Weighing transducer output 50. In the schematic 
representation of FIG. 1, a dash line 52 represents a mechani 
cal connection betWeen the load cell 48 and the Weigh bin 46 
Whereby the Weight of the Weigh bin 46 and coal contained 
therein is measured. 

For charging batches of coal from the surge bin 40 into the 
Weighbin 46 there is a controlled and staged charging gate 60, 
operated by a modulated charging gate actuator 62, typically 
comprising a plurality of hydraulic cylinders and associated 
control valves, via a mechanical connection represented by 
dash line 64. The charging gate 60 may be of any suitable 
construction, having for example tWo or four charging gate 
elements (not shoWn), Which may be referred to as “blades.” 
A single charging gate element (“blade”) may also be 
employed, provided it can be moved in stages. In any event, 
and as is knoWn in the art, the charging gate 60 is selectively 
capable of both precision charging and non-precision charg 
ing batches of particulate material from the surge bin 40 into 
the Weigh bin 46. Thus, in order to precisely make up a batch, 
the charging gate 60 is closed in stages so that coal initially 
?oWs rapidly into the Weigh bin 46, and the rate of How 
diminishes as the Weight of coal in the Weigh bin 46 
approaches What is required for the particular batch. More 
precise shut off is therefore possible compared to When the 
charging gate 60 is not operated in a staged manner. In prac 
tice precision charging or batching is achieved by program 
ming a plurality of Weight set points. As each set point is 
reached one or more elements of the charging gate 60 are 
closed, and the charging gate 60 is completely closed When 
the last set point is reached. Alternatively, a single charging 
gate 60 element can be moved in stages, until completely 
closed. Precision batching can be achieved With as feW as tWo 
set points. 

Non-precision charging may alternatively be described as 
“single set point” charging, and precision charging may alter 
natively be described as “multiple set point” charging. In 
other Words, for precision charging the charging gate 60 is 
capable of selective opening siZes in order to modulate the 
How of coal into the Weigh bin 46. The practical differences 
betWeen precision charging and non-precision charging 
relate to the rate at Which coal is charged into the Weigh bin 46 
(and thus the time required), and hoW closely the target 
Weight for a particular batch can be achieved, in other Words, 
hoW precisely a batch can be made up. (In both cases the 
actual Weight of a batch Within the Weigh bin 46, as measured 
by the load cell 48, is accurately measured.) The faster a batch 
is made up, the less likely it is that a target Weight for the batch 
is achieved With precision. Thus, a penalty associated With 
precision batching is that the time to make up the batch is 
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6 
increased. Stated another Way, a smaller batch can be made up 
With greater precision than a larger batch in a given length of 
time. 

In the case of “single set point” non-precision charging, the 
charging gate 60 is opened fully for maximum ?oW rate, and 
then closed When a Weight set point as measured by the load 
cell 48 is reached. With “single set point” non-precision 
charging, to minimiZe the risk of overloading the Weigh bin 
46, the target batch Weight should not exceed 90% of the 
Weigh bin 46 design capacity. As a particular example, the 
How rate With the charging gate 60 fully opened is 10 tons (9 
metric tons) per second. It can be appreciated that, at that 
relatively high ?oW rate, there are multiple factors Which 
complicate the selection of a set point at Which to begin 
closing the charging gate 60. These factors include the 
amount of material in transit, the amount of material passing 
through the charging gate 60 While the charging gate 60 is in 
the process of closing, and the impact load of the material 
being registered by the load cell 48. These factors also make 
it impossible as a practical matter to achieve an accurate batch 
at high ?oW rates Without multiple set points. A non-preci 
sion-charged batch is Weighed accurately, but is not precisely 
made up to a particular Weight. 

In the case of “multiple set point” precision charging, the 
charging gate 60 may be initially opened fully for maximum 
?oW rate, but is closed in stages as each of a plurality of 
Weight set points as measured by the load cell 48 is reached. 
As the ?nal set point is approached the charging gate 60 is 
closed to a stage Where the How rate is loW enough to alloW an 
accurate determination of material in the Weigh bin 46 by the 
load cell 48, that is, at a rate at Which the impact load of the 
material entering the Weigh bin 46 does not unduly affect the 
Weighing. The smaller amount of material in transit facilitates 
the determination of a relatively accurate and consistent set 
point resulting in precision-charged batches. 

Related to the foregoing, the Weigh bin 46 has a maximum 
available capacity, as Well as a maximum target capacity for a 
non-precision-charged batch, the maximum target capacity 
for a non-precision-charged batch being less than the maxi 
mum available capacity. More particularly, a Weigh bin 46 
With a rated capacity of 45 tons (41 metric tons) has an 
overload factor of approximately 10% built into the rated 
capacity, and can in fact hold 50 tons (45 metric tons) of coal, 
as the maximum available capacity, before an overload con 
dition is reached as indicated by a display associated With the 
load cell 48 blanking out. With “multiple set point” precision 
charging, the Weigh bin can be charged to its maximum avail 
able capacity, but a relatively long time is required to do so. In 
contrast, With “single set point” charging, the maximum 
batch target capacity for a non-precision-charged batch is 
limited, for example to 42 tons (38 metric tons). With non 
precision charging, even though the target Weight of the batch 
is only 42 tons (38 metric tons), the actual Weight of the batch 
has the possibility of approaching the 50 ton (45 metric ton) 
maximum available capacity. Thus there is a risk of overload 
ing the Weigh bin 46 even With a relatively loW batch target 
Weight. 

BeloW the Weigh bin 46 is a controlled discharge gate 66 of 
conventional construction, operated by a discharge gate 
actuator 68, also comprising a plurality of hydraulic cylinders 
and associated control valves, via a mechanical connection 
represented by dash line 70. The discharge gate discharges 
coal into a telescoping loading chute 72. 
The telescoping loading chute 72 thus serves to convey 

coal from the Weigh bin 46 into the individual railcars, such as 
the exemplary railcar 24. The telescoping loading chute 72 is 
of conventional construction, and has a ?xed upper section 74 
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and a vertically movable lower section 76 controlled by a 
loading chute actuator 78 comprising a plurality of hydraulic 
cylinders, via a mechanical connection represented by dash 
line 80. The loWer section 76 of the loading chute 72 has a 
discharge end 82, from Which coal ?oWs during a train load 
ing operation. 
Once a loading operation is underWay, a so-called 

“plugged ?oW condition” is achieved, as is described herein 
beloW With reference to FIG. 4, Whereby a portion of the 
railcar 24 under the loading chute 72 is ?lled With coal sub 
stantially up to the discharge end 82 of the loading chute 72 
such that the rate of How out of the loading chute 72 into the 
railcar 24 is effectively controlled by forWard movement of 
the train 28. Thus, in addition to its function as a conduit, the 
loading chute 72 serves a buffering function. 

The train loading system 20 additionally includes a con 
troller 84, such as a suitably-con?gured and programmed 
Allen-Bradley controller in combination With a suitably-pro 
grammed PC type computer. In a conventional manner, the 
controller 84 is connected via a representative line 86 to the 
Weighing transducer output 50 so that the Weight of the Weigh 
bin 46 and its contents can be determined. In addition, the 
controller 84 is connected via representative control lines 88 
and 90 to the charging gate actuator 62 and discharge gate 
actuator 68, so as to control the charging and discharging of 
the Weigh bin 46. By another representative control line 92 
connected to the loading gate actuator 78, the controller 84 
controls the raising and loWering of the loWer section 76 of the 
loading chute 72. It Will be appreciated that the lines 86, 88, 
90 and 92 are representative of any suitable technique by 
Which data and control signals may be communicated, includ 
ing, as examples, data multiplexing, techniques based on 
computer networking, as Well as Wireless links. 

The overall operation is initiated and at least monitored by 
a human operator 94, Who directs the overall operation of the 
controller 84 by means of a representative control input 96. 
The control input 96 is representative of various input 
devices, including, as examples, a keyboard, pushbuttons, 
sWitches and joysticks. 
As is Well knoWn in the art, the multiple-batch train loading 

system 20 in addition includes a number of conventional 
control elements such as limit sWitches and other sensors, 
including various protective devices, for e?icient and reliable 
operation of the train loading system 20. These include sen 
sors (not shoWn) for monitoring the level of coal in the surge 
bin 40, as Well as readers for reading identifying numbers 
from the individual railcars, such as bar-coded identifying 
numbers. In addition, there is equipment for handling test 
Weights for Weigh bin calibration purposes, as also is knoWn 
in the art. In general, all the operator 94 has to do is to Watch 
the railcars 24 as they approach the loading chute 72, and 
trigger the discharge gate 66 While causing the loWer section 
76 of the loading chute 72 to be loWered into the railcar, and 
thereafter causing the loWer section 76 of the loading chute 72 
to be raised to an appropriate height for loading coal into the 
representative car 24. As each car is loaded, the loWer section 
76 of the loading chute 72 must be raised so as to clear the 
gunWale, Which can be done either under direction of the 
operator 94 visually monitoring the process, or triggered 
automatically by a limit sWitch or other protective device. 

The controller 84, under direction of the operator 94, is 
operable to control operation of the train loading system to 
implement a multiple-batch method embodying the invention 
for loading successive railcars, such as the representative 
railcar 24, as is described next hereinbeloW. 

The controller 84 at least initially calculates the number 
and individual target Weights of batches in order to load the 
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8 
railcar 24 to the car target Weight based on an initial Weighed 
batch 100 having a Weight at least approximately equal to the 
maximum available capacity of the Weigh bin 46, a ?nal 
Weighed batch 102 siZed no larger than the amount of par 
ticulate material that can be precision-charged into the Weigh 
bin 46 in the time it takes to completely empty the loading 
chute 72, and Zero or more intermediate Weighed batches (e.g. 
?rst intermediate Weighed batch 104) siZed no larger than the 
maximum target capacity of the Weigh bin 46 for a non 
precision-charged batch. Thus, depending on the capacity of 
a particular railcar, intermediate batches may or may not be 
required. The target Weight for the ?nal Weighed batch 102, 
Which is precision-charged into the Weigh bin 46, is deter 
mined by the capacity of the railcar, as Well as by the total 
actual Weight of preceding batches. In the particular example 
described in detail herein, the car target Weight is 250 tons 
(227 metric tons). The initial precision-charged Weighed 
batch 100 has a target Weight of 50 tons (45 metric tons). 
There are four intermediate non-precision-charged Weighed 
batches, each With an initially-calculated target Weight of 
42.5 tons (38.5 metric tons). The ?nal precision-charged 
Weighed batch 102 has an initially-calculated target Weight of 
30 tons (27 metric tons). HoWever, after the Weigh bin 46 has 
been charged With each intermediate Weighed batch, the num 
ber and individual target Weights of any additional interme 
diate batches that may be required, as Well as the target Weight 
of the ?nal precision-charged Weighed batch, are re-calcu 
lated. 

With reference in addition to FIG. 2, as the representative 
railcar 24 approaches the loading chute 72 (With the loWer 
section 76 raised to clear the cars 22 and 24), the Weigh bin 46 
is precision-charged With the initial Weighed batch 100 of 
coal, Which has a Weight at least approximately equal to the 
maximum available capacity of the Weigh bin 46. Thus, mul 
tiple set points are employed: The charging gate 60 may be 
initially opened fully for maximum ?oW rate, but is closed in 
stages as the load cell 48 output 50 is monitored and each of 
a plurality of Weight set points is reached. The Weigh bin 46 is 
thus precision-charged With the initial Weighed batch 100 of 
coal. When the initial Weighed batch 100 is made up, the 
charging gate 60 is fully closed. A relatively long time interval 
is available to make up the initial Weighed batch 100, for 
example tWenty seconds, betWeen When the Weigh bin 46 has 
been emptied of the ?nal Weighed batch of the previously 
loaded railcar 22 as described hereinbeloW With reference to 
FIG. 8, and the front end of the railcar 24 to be loaded arrives 
under the loading chute 72. 

Advantageously, making the initial Weighed batch 100 
large (Which is possible because it is a precision-charged 
batch), potentially decreases the number of intermediate non 
precision-charged batches, and decreases the variability in 
the actual Weight of the ?nal Weighed batch because the ?nal 
Weighed batch can be a relatively smaller batch. 

FIG. 3 depicts the initial Weighed batch 100 being dis 
charged into the front portion 32 of the car 24 prior to the level 
of coal in the car 24 reaching the discharge end 82 of the 
loading chute (With the loWer section 76 noW loWered), and 
FIG. 4 depicts a condition When the Weigh bin 46 is emptied 
of the initial Weighed batch 100. In FIG. 4, coal remains in the 
loading chute 72, and the front portion 32 of the railcar 24 is 
?lled up to the discharge end 82 of the loading chute 72 so that 
subsequent How of coal out of the loading chute 72, in a 
“plugged ?oW condition,” is controlled by forWard movement 
of the individual railcar 24. 

In addition to the initial Weighed batch 100 being suf?cient 
to load the front portion 32 of the initially-empty railcar 24 all 
the Way up to the discharge end 82 of the loading chute 72 so 
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as to achieve a “plugged ?oW condition,” the initial Weighed 
batch 100 is suf?cient to leave enough coal in the loading 
chute 72 so as to maintain a continuous How of coal out of the 
loading chute 72 during an interval betWeen When the Weigh 
bin 46 is emptied of the initial batch 100 and the Weigh bin 46 
is charged With the next batch. (Depending on the siZe if the 
railcar and Whether intermediate batches are required, the 
next batch may be the ?rst intermediate Weighed batch 104 
(FIG. 5), or the ?nal precision-charged Weighed batch 102 
(FIGS. 8 and 9)) In either case, the discharge gate 66 is opened 
to begin discharge of the next batch. Accordingly, a constant 
load pro?le is maintained in the railcar 24. Still referring to 
FIGS. 3 and 4, When the Weigh bin 46 is completely emptied 
of the initial batch 100, as determined by the load cell 48 or by 
another appropriate sensor, the discharge gate 66 is closed. 

Depending on the capacity of the railcar 24, and the indi 
vidual batch capacity of the multiple-batch train loading sys 
tem 20, one or more intermediate Weighed batches may be 
required. In the illustrated example of the ?ve-section articu 
lated railcars 22, 24 and 26, each 100 feet (30 meters long), 
With a coal-carrying capacity of 250 tons (227 metric tons), 
four intermediate batches likely are required, in addition to 
the initial and ?nal batches. In the case of longer articulated 
railcars, more intermediate batches are required. On the other 
hand, in the case of a relatively small conventional railcar, no 
(Zero) intermediate batches may be required; the initial and 
?nal batches are suf?cient to fully load the railcar. 

FIG. 5 depicts the condition When the ?rst intermediate 
Weighed batch 104 (When required) has been made up in the 
Weigh bin 46, immediately prior to the discharge gate 66 
being opened to discharge the ?rst intermediate batch 104, 
and While coal from the initial batch 100 is still ?owing out of 
the loading chute 72. Continuing for purposes of explanation 
With the numerical example herein, the ?rst intermediate 
batch 104 has a target Weight of 42.5 tons (38.5 metric tons). 
HoWever, because the Weigh bin 46 is rapidly non-precision 
charged, the ?rst intermediate batch 104 may have an actual 
Weight ranging from 38 tons (34 metric tons) to 45 tons (41 
metric tons). Thus, and leading up to the FIG. 5 condition, 
While material from the initial batch 100 (FIG. 2) is still 
?oWing from the loading chute 72 into the individual railcar 
24, the charging gate 60 is fully opened, While monitoring the 
load cell 48 output 50 using a single set point, so as to charge 
the Weigh bin 46 With the ?rst intermediate Weighed batch 
104 of material. When the ?rst intermediate Weighed batch 
104 is made up, the charging gate 60 is closed. The ?rst 
intermediate batch 104 is Weighed accurately, but there is no 
requirement that it be precisely made up to its particular target 
Weight. Thereafter, and before the loading chute 72 is empty, 
the discharge gate 66 is opened so as to discharge the ?rst 
intermediate Weighed batch 104, all the While maintaining a 
constant load pro?le in the railcar 24. 

After the actual Weight of the ?rst intermediate Weighed 
batch 104 has been determined (and again after the actual 
Weight of each subsequent intermediate Weighed batch, if 
any, has been determined), the controller 84 re-calculates the 
number and individual target Weights of remaining batches 
required to load the railcar 24 to the car target Weight. Param 
eters taken into account include the actual Weight of the initial 
Weighed batch 100 and the actual Weight of the ?rst interme 
diate Weighed batch 104, as Well as the car target Weight. 
Further intermediate batches may or may not be required. The 
target Weight for the ?nal precision-charged Weighed batch 
102 is recalculated, again siZed no larger than the amount of 
particulate material that can be precision-charged into the 
Weigh bin 46 in the time it takes to completely empty the 
loading chute 72. Continuing With the numerical example 
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10 
being described herein, after re-calculation the remaining 
intermediate non-precision-charged Weighed batches may 
each have a re-calculated target Weight Which is more or less 
than the initially-calculated 42.5 tons (38.5 metric tons). The 
?nal precision-charged Weighed batch 1 02 likeWise may have 
a re-calculated target Weight Which is more or less than the 
initially-calculated 30 tons (27 metric tons). 

FIG. 6 depicts the condition When the Weigh bin 46 has 
been emptied of the ?rst intermediate Weighed batch 104, 
immediately prior to the next batch being made up. In FIG. 6, 
the discharge gate 66 is closed. The loading chute 72 is nearly 
full, alloWing a “plugged ?oW condition” to be maintained 
Without undue criticality While the next batch is made up. In 
the particular numerical example herein, the next batch to be 
made up is a non-precision-charged second intermediate 
batch (not shoWn). In the case of a smaller railcar Where only 
one intermediate Weighed batch is required, the next batch to 
be made up may be the ?nal precision-charged Weighed batch 
102 (FIGS. 8 and 9). 
Although not speci?cally illustrated, in a similar manner 

the second, third and fourth non-precision-charged interme 
diate batches (in the particular numerical example described 
herein) are successively made up and loaded into the railcar 
24, culminating in the condition represented in FIG. 7, Which 
depicts the condition When the Weigh bin 46 has been emptied 
of the fourth intermediate Weighed batch (not shoWn), imme 
diately prior to the ?nal precision-charged Weighed batch 1 02 
(FIGS. 8 and 9) being made up. In FIG. 7, the discharge gate 
66 is closed, and the loading chute 72 is nearly full, alloWing 
a “plugged ?oW condition” to be maintained Without undue 
criticality While the ?nal and typically smaller precision 
charged Weighed batch 1 02 is made up. Again, after the actual 
Weight of each intermediate Weighed batch, including the 
fourth intermediate Weighed batch, has been determined, the 
controller 84 re-calculates the number and individual target 
Weights of remaining batches required to load the railcar 24 to 
the car target Weight. Parameters taken into account include 
the actual Weight of the initial Weighed batch 100 and the 
actual Weight of the each intermediate Weighed batch, as Well 
as the car target Weight. The target Weight of the ?nal Weighed 
batch 102 is recalculated, again siZed no larger than the 
amount of particulate material that can be precision-charged 
into the Weigh bin 46 in the time it takes to completely empty 
the loading chute 72. Continuing With the numerical example 
being described herein, the ?nal precision-charged Weighed 
batch 102 may have a re-calculated target Weight Which is 
more or less than the initially-calculated 30 tons (27 metric 
tons). In any event, since the ?nal precision-charged Weighed 
batch 102 is relatively smaller than the previous batches, 
suf?cient time is available for precision charging When mak 
ing up the batch, and variability in the actual Weight of the 
?nal Weighed batch is reduced. 

Referring noW speci?cally to FIG. 8, FIG. 8 depicts the 
condition When the ?nal precision-charged Weighed batch 
102 has been made up in the Weigh bin 46, immediately prior 
to the discharge gate 66 being opened to discharge the ?nal 
Weighed batch 102, and While coal from the previous batch, in 
this example the fourth intermediate batch, is still ?oWing out 
of the loading chute 72. While material from the fourth inter 
mediate batch is still ?oWing from the loading chute 72 into 
the railcar 24, the charging gate 60 is opened for a third time, 
again While monitoring the Weighing transducer output 50 of 
the load cell 48, so as to charge the Weigh bin 46 With the ?nal 
Weighed batch 102 of coal. The target Weight of the ?nal 
precision-charged Weighed batch 102 is What is required to 
reach the car target Weight for the individual railcar 24 after 
all previous Weighed batches are loaded into the railcar 24. 
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After the ?nal precision-charged Weighed batch 102 is 
made up the charging gate 60 is closed, but before the loading 
chute 72 is empty, the discharge gate 66 is opened so as to 
discharge the ?nal Weighed batch 102, again all the While 
maintaining a constant load pro?le in the railcar 24. 

FIG. 9 depicts the ?nal precision-charged Weighed batch 
102 being discharged through the discharge gate 66 and load 
ing chute 72 into the railcar 24. When the Weigh bin 46 is 
completely emptied of the ?nal precision-charged Weighed 
batch 102, the discharge gate 66 is closed, and the entire 
process is repeated to load the next car 26, in the same manner 
as has just been described beginning With FIG. 2. Still refer 
ring to FIG. 9, coal ?oWs from the loading chute 72 until the 
railcar 24 is completely ?lled, Which coincides With the com 
plete emptying of the loading chute 72. The loWer section 76 
of the loading chute 72 is raised, if required, so as to clear the 
ends of the cars 24 and 26. 

In vieW of the foregoing, it Will be appreciated that embodi 
ments of the invention provide multiple-batch train loading 
systems and methods, for example for loading coal, Which are 
capable of accommodating railcars of a Wide range of capaci 
ties and designs. Each railcar is loaded With at least the 
relatively large initial Weighed batch 100 having a Weight at 
least approximately equal to the maximum available capacity 
of the Weigh bin, and the relatively small ?nal Weighed batch 
102. The initial Weighed batch 100 and the ?nal Weighed 
batch 102 are both made up With precision, employing mul 
tiple Weight set points. If required, one or more intermediate 
Weighed batches (for example batch 104) are loaded into the 
railcar. Intermediate batches, if required, are made up rapidly, 
employing a single Weight set point, but not necessarily With 
precision. Advantageously, making the initial Weighed batch 
100 large (Which is possible because it is a precision-charged 
batch), potentially decreases the number of intermediate non 
precision-charged batches, and decreases the variability in 
the actual Weight of the ?nal Weighed batch 102 because the 
?nal Weighed batch 102 can be a relatively smaller batch. 
Also, because the ?nal Weighed batch 102 is relatively 
smaller, su?icient time is available to make it up With preci 
sion. There is no requirement that the intermediate batches be 
made up With precision, so they can be made up rapidly. 

While an exemplary embodiment of the invention has been 
illustrated and described herein, it is realiZed that numerous 
modi?cations and changes Will occur to those skilled in the 
art. It is therefore to be understood that the appended claims 
are intended to cover all such modi?cations and changes that 
fall Within the true spirit and scope of the invention. 
What is claimed is: 
1. A multiple-batch method capable of accommodating 

railcars of a Wide range of capacities and designs for loading 
a moving railcar from front to back With a car target Weight of 
particulate material employing a train loading system includ 
ing a surge bin, a Weigh bin having a maximum available 
capacity as Well as a maximum target capacity for a non 
precision-charged batch positioned beloW the surge bin, the 
maximum target capacity for a non-precision-charged batch 
being less than the maximum available capacity, a controlled 
and staged charging gate for selectively charging both preci 
sion-charged and non-precision-charged batches of particu 
late material from the surge bin into the Weigh bin, and a 
controlled discharge gate for discharging particulate material 
from the Weigh bin through a loading chute into the railcar, 
said method comprising the steps of: 

at least initially calculating the number and individual tar 
get Weights of batches in order to load the railcar to the 
car target Weight based on an initial Weighed batch hav 
ing a Weight at least approximately equal to the maxi 
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12 
mum available capacity of the Weigh bin, a ?nal Weighed 
batch siZed no larger than the amount of particulate 
material that can be precision-charged into the Weigh bin 
in the time it takes to completely empty the loading 
chute, and Zero or more intermediate Weighed batches 
siZed no larger than the maximum target capacity of the 
Weigh bin for a non-precision-charged batch; 

as the railcar approaches the loading chute, precision 
charging the Weigh bin With the initial Weighed batch of 
material, and then discharging the initial batch from the 
Weigh bin through the loading chute into the railcar; 

if one or more intermediate Weighed batches are required, 
While material from a previous batch is ?oWing from the 
loading chute into the railcar, non-precision-charging 
the Weigh bin With each intermediate batch of material, 
and then discharging each intermediate batch from the 
Weigh bin through the loading chute into the railcar; and 

While material from a previous batch is ?oWing from the 
loading chute into the railcar, precision-charging the 
Weigh bin With the ?nal Weighed batch, the Weight of the 
?nal Weighed batch being What is required to reach the 
car target Weight after the initial and any intermediate 
Weighed batches are Weighed and loaded into the railcar, 
and then discharging the ?nal batch from the Weigh bin 
through the loading chute into the railcar. 

2. The method of claim 1, Which further comprises, in the 
event one or more intermediate Weighed batches are required, 
after the Weigh bin has been charged With each intermediate 
Weighed batch, re-calculating the number and individual tar 
get Weights of any additional intermediate batches that may 
be required, as Well as the target Weight of the ?nal Weighed 
batch. 

3. A train loading system for loading successive railcars of 
a moving train With respective car target Weights of particu 
late material, said system capable of accommodating railcars 
of a Wide range of capacities and designs, and said system 
comprising: 

a surge bin; 
a Weigh bin positioned beloW said surge bin, said Weigh bin 

having a maximum available capacity as Well as a maxi 
mum target capacity for a non-precision-charged batch, 
the maximum target capacity for a non-precision 
charged batch being less than the maximum available 
capacity, and at least one transducer connected to said 
Weigh bin for measuring the Weight of said Weigh bin 
and particulate material contained therein, said at least 
one transducer having a Weighing transducer output; 

a controlled and staged charging gate With selective open 
ing siZes for selectively charging both precision-charged 
and non-precision-charged batches of particulate mate 
rial from said surge bin into said Weigh bin; 

a loading chute positioned beloW said Weigh bin for con 
veying particulate material from said Weigh bin into the 
railcars; 

a controlled discharge gate for discharging particulate 
material from said Weigh bin; and 

a controller connected to said transducer output for deter 
mining the Weight of said Weigh bin and particulate 
material contained therein, connected to said charging 
gate for controlling the charging of said Weigh bin, and 
connected to said discharge gate for controlling dis 
charging from said Weigh bin, said controller operable, 
to at least initially calculate the number and individual 

target Weights of batches in order to load the railcar to 
the car target Weight based on an initial Weighed batch 
having a Weight at least approximately equal to the 
maximum available capacity of said Weigh bin, a ?nal 
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Weighed batch sized no larger than the amount of 
particulate material that can be precision-charged into 
said Weigh bin in the time it takes to completely empty 
said loading chute, and Zero or more intermediate 
Weighed batches siZed no larger than the maximum 
target capacity of said Weigh bin for a non-precision 
charged batch, 

as an individual railcar approaches said loading chute, to 
open said charging gate and then close said charging 
gate in stages, While monitoring said Weighing trans 
ducer output, so as to precision-charge said Weigh bin 
With the initial Weighed batch of material, 

to open said discharge gate, and then to close said dis 
charge gate When said Weigh bin is empty, so as to 
discharge the initial batch from said Weigh bin 
through said loading chute into the railcar, 

if one or more intermediate Weighed batches are 
required, While material from a previous batch is 
?oWing from said loading chute into the railcar, to 
open said charging gate, While monitoring said 
Weighing transducer output, so as to non-precision 
charge said Weigh bin With each intermediate batch of 
material, to open said discharge gate, and then to close 
said discharge gate When said Weigh bin is empty, so 
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as to discharge each intermediate batch from said 
Weigh bin through said loading chute into the railcar, 

While material from a previous batch is ?oWing from 
said loading chute into the railcar, to open said charg 
ing gate and then close said charging gate in stages, 
While monitoring said Weighing transducer output, so 
as to precision-charge said Weigh bin With the ?nal 
Weighed batch, the Weight of the ?nal Weighed batch 
being What is required to reach the car target Weight 
after the initial and any intermediate Weighed batches 
are Weighed and loaded into the railcar, and 

to open said discharge gate, and then to close said dis 
charge gate When said Weigh bin is empty so as to 
discharge the ?nal batch from said Weigh bin through 
said loading chute into the railcar. 

4. The train loading system of claim 3, Wherein said con 
troller is further operable, in the event one or more interme 
diate Weighed batches are required, after said Weigh bin has 
been charged With each intermediate Weighed batch, to re 
calculate the number and individual target Weights of any 
additional intermediate batches that may be required, as Well 
as the target Weight of the ?nal Weighed batch. 

* * * * * 


