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ABSTRACT

A singulator 1s provided for orienting, sorting and conveying at least
one rail fastener, from a bulk supply of such fasteners, and includes a frame
defining a lower end and an upper end. A plurality of transverse magnet bars is
connected to an endless conveyor system disposed on the trame to move from the
lower end to the upper end. A ramp is disposed on the frame, has an underside
facing the magnet bars, and an opposite sorting surface opposite the underside and
recerving the fasteners. At least one deflector assembly is associated with the
ramp and 18 constructed and arranged for sorting fasteners drawn along the ramp
by the magnet bars from the lower end to the upper end so that single fasteners are

delivered at the upper end.
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MAGNETIC SINGULATOR FOR BULK RAIL FASTENERS

BACKGROUND
5 The present disclosure generally relates to material handling
equipment, and more specificaﬂy to rail maintenance equipment for orienting,
sorting and conveying rail fasteners, such as rail spikes, to a fastener applicator,
such as a spike driver.

While the present application is intended for use in handling and

10 sorting rail spikes, also referred to as cut spikes, it is contemplated that the present
nvention is usable in orienting, sorting and conveying other rail fasteners, such as
lag bolts, hairpin spikes, Lewis bolts, rail olips, rail anchors and the like as well as
other fasteners needing repositioning while being conveyed to an operational
destination, Thus, “spikes” will be broadly interpreted 1n the present application

15 to refer to any such rail fasteners.

Conventional railway maintenance machines used to install rail
spikes typically receive a supply ot rail spikes in bulk, and randomly oriented.
Operators need to manually sort and orient the received spikes for eventual
loading into a spike drivet magazine, a suitable example of which is described in

20  commonly owned Ubd Pat'ent Nos. 5,191,840; 5,398,616; 7,104,200.

In commonly owned US Patent No. 8,985,307, an automated

singulator provided a mechanism for delivering single spikes from a supply of
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bulk spikes using a stage-lift mechanism that separates the spikes by sequentially

lifting them on vertically reciprocating platforms to gradually reduce the conveyed
spike from a small group to a single spike.

In use, the prior singulator was in some cases pronehto jamming and

5 snagging due to the introduction of the spikes between moving components.

During operation, such jammed spikes must be removed manually and other

associated mechanisms are stopped for the removal of the jammed spikes. This

results 1n increased operational expenses and maintenance time. In addition, the

prior units included a relatively complicated mechanism for performing

10 singulation, requiring greater than average maintenance. Therefore, there is a need

to develop an enhanced singulator that is relatively simple to use and requires

reduced labor and maintenance.

SUMMARY

15
The above-listed needs are met or exceeded by the present
singulator, which features a conveyor system constructed and arranged to feed the
fasteners at a sufficient speed to a designated destination, such as a spike driver or
spiker. A general purpose of the present singulator is to assist in the maintenance
20 and construction of railroad networks, in which specialized machinery, such as
spikers, clip applicators and anchor applicators, install steel, preferably ferrous,

fasteners that are generally shipped and stored in bulk, including at the worksite

and on the work equipment itself. These fasteners are then separated, oriented,

CA 2977270 2017-08-25



and 1nserted into the workhead mechanism for subsequent operations. In use, the
present singulator isolates the fasteners from a bulk supply of such fasteners, and
greatly reduces a number of actuators and complex moving parts while improving
Servicéability.

5 Specifically, the present singulator provides an automated separation
of railroad fasteners from a bulk loading bin onboard a spiker or other similar
piece of rallway maintenance equipment without manual intervention. This
greatly reduces labor requirements of spike sorting. Further, the present singulator
reduces the complexity of moving components compared to conventional

10  singulators.
More specifically, in one embodiment, a singulator is provided for
orienting, sorting and conveying at least one rail fastener from a bulk supply of
such fasteners, and includes a frame defining a lower end and an upper end. A
plurality of transverse magnet bars 1S connected to an endless conveyor system
15  disposed on the frame to rhove from the lower end to the upper end. A ramp is
disposed on the frame, has an underside facing the magnet bars, and an opposite
sorting surface opposite the underside and receiving the fasteners. At least one
deflector assembly is associated with the ramp and is constructed and arranged for
sorting fasteners drawn along the ramp by the magnet bars from the lower end to
20 the upper end so that single fasteners are delivered at the upper end.

In another embodiment, a singulator is provided for orienting,

sorting and conveying at least one rail fastener from a bulk supply of such

d
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fasteners, and includes a frame defining a lower end and an upper end. A plurality
of transverse magnet bars is connected to an endless conveyor system disposed on
the trame to move from the lower end to the upper end. A ramp is disposed on the
frame and having an underside facing the magnet bars, and an opposite sorting
5 surface opposite the underside and receiving the fasteners. At least one deflector
assembly 1s associated with the ramp and is constructed and arranged for sorting
fasteners drawn along the ramp by the magnet bars from the lower end to the
upper end so that single fasteners are delivered at the upper end. Each magnet bar
1s formed by a plurality of individual magnets arranged transversely to a direction
10 of travel of the endless conveyor system.

In yet another embodiment, a singulator 1s provided for orienting,
sorting and conveying at least one rail fastener, from a bulk supply of such
fasteners, and includes a frame defining a lower end and an upper end. A plurality
of transverse magnet bars is connected to an endless conveyor system disposed on

15  the frame to move from the lower end to the upper end. A ramp is disposed on the
frame, has an underside facing the magnet bars, and an opposite sorting surface
opposite the underside and receiving the fasteners. At least one deflector
assembly 1s associated with the ramp and is constructed and arranged for sorting
fasteners drawn along the ramp by the magnet bars from the lower end to the

20 upper end so that single fasteners are delivered at the upper end. The transverse
magnet bars are spaced from each other at a predetermined distance along a

delivery path of the at least one rail fastener.
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BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 1s a front view of the present singulator, featuring a conveyor

System;
5 FIG. 2 1s a side view of the present singulator of FIG. 1;
FIG. 3 is a rear view of the present singulator of FIG. 1;
FIG. 4A 1s a side perspective view of the present singulator of
FIG. 1;

FIG. 4B 18 a partial exploded perspective view of the present

10 singulator of FIG. 4A;
FIG. 5A 1s a front view of the present singulator, depicting a
delivery flow of the rail fasteners on the conveyor system;
FIG. 5B 1s a vertical cross-section of the present singulator, taken
along the line 5B-5B of FIG. 5A and 1n the direction generally indicated;
15 FIG. 6A 18 a front view of the present singulator, featuring a
deflector having a pair of wings;

FIG. 6B 1s a side perspective view of the present singulator of

FIG. 6A;
FIG. 7 18 a top perspective view of the present deflector assembly;

20 FIG. 8 1s a top perspective view of a base for the assembly of FIG. 7;

FIG. 9 1s a top perspective view of the present diverter blade for the

assembly of FIG. 7;
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FIG. 10 18 a top perspective view of the present diverter wing for the
aSSembly’ ot FIG. 7; and

FIG. 11 1s a top perspective view of an exit chute of the singulator of
FIG. 1.

5 DETAILED DESCRIPTION

Referring now to FIGs. 1-3 and 4A-4B, the present singulator,
generally designated 10, 1s constructed and arranged to orient, sort and convey one
or more rail fasteners 11, such as rail spikes, from a bulk supply of such fasteners
for performing various rail maintenance operations. Included in the present

10 singulator 10 is an endless conveyor system, generally designated 12, configured
for orienting, sorting, and conveying the rail fasteners 11 deposited at the bottom
of the conveyor system. During operation, the fasteners 11 are conveyed
upwardly on a sloped ramp 14 of the conveyor system 12 using a magnetic belt
system, gencrally designated 16.

15 A Dbasic support structure of the magnetic belt system 16 includes a
self-supporting frame 18, preferably incorporating a pair of side rails 20 held
together by a plurality of cross-braces (not shown), defining a lower end 21 and an
upper end 23. It is contemplatéd that the specific configuration of the frame 18
may vary to suit the situation, and the side rails 20 may be replaced by other

20 ecquivalent supporting structure as known in the art. A plurality of pulleys 22 is

supported by the frame 18 and the individual pulleys are connected together by at

least one endless moving member 24, such as a belt or chain (FIGs. 4B and 5B) as

6
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1s well known in the conveying art. The endless moving member 24 passes
around the frame 18 to form a delivery track or path of the fasteners 11 on the
ramp 14. It 1s contemplated that the ramp 14 is made of materials that allow
magnetic force to pass through, such stainless steel, but other suitable materials are
5 contemplated to suit the application. Also, the ramp 14 is associated with, and is
preferably secured to the frame 18 using conventional threaded fasteners, welding

or stmilar fastening technologies.
In the preferred embodiment, the magnetic belt system 16 includes a
plurality of transverse magnet bars 26 (FIG. 4B) connected to the endless
10 conveyor system 12 disposed on the frame 18 to move from the lower end 21 to
the upper end 23. Each magnet bar 26 is formed by a plurality of individual
magnets 28 arranged transversely to a direction of travel of the endless conveyor
system 12, and being movable by the endless belt or chain 24 along a longitudinal
direction of the ramp 14 as it extends from the lower end 21 to the upper end 23.
15 It 1s contemplated that each row of the magnet bar 26 has approximately six to

eight magnets 28 arranged in side-by-side fashion to traverse a width of the ramp

14. The number of magnets 28 in the magnet bar 26 1s variable to suit different
applications. Each magnet 28 of each magnet bar 26_is contained, at least
partially, in a protective plastic enclosure 30.

20 Reterring now to FIGs. 4B, 5A and 5B, a hydraulic motor 32 is
provided to power the magnetic belt system 16, and includes at least one drive

sprocket 33 that positively engages a corresponding one of the endless moving
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members 24, but it 1S contemplated that alternate power sources include electric or
pneumatic motors or actuators as are known in the art. An upper surface 34 (FIG.
4B) of each enclosure 30 is designed to substantially directly engage an underside
36 of the ramp 14 for reducing friction and also allowing the magnets 28 to attract

5 and move ferrous items, such as the rail fasteners, on an opposite outer or sorting
surface 38 of the ramp under the action of magnetic force of each magnet bar 26.
It 18 preferred that the ramp 14 1s disposed on the frame 18 and has the underside
36 facing the magnet bars 26, and the opposite sorting surface 38 opposite the
underside and receiving the fasteners 11.

10 While a quadrilateral shape i1s shown for the magnets 28 and the
enclosures 30, other suitable shapes, such as round or oval configurations, are
contemplated to suit different applications. It is contemplated that each magnet 28
can be a permanent magnet or an electromagnet configured for generating
sufficient magnetic force to move the rail fasteners 11 on the sorting surface 38 of

15 the central ramp 14. For the magnetic belt system 16, alternative driving
mechanisms include belt or gear drives.

Referring now to FIGs. 1, 4A, 4B and 5A, an important aspect of the
present singulator 10 is that at least one deflector assembly 40 is constructed and
arranged for sorting the fasteners 11 drawn along the ramp 14 by the magnet bars

20 26 from the lower end 21 to the upper end 23 so that single fasteners are delivered

at the upper end. It 1s contemplated that the deflector assembly 40 is mounted to

the ramp 14, and 1S configured for partially obstructing a delivery flow of the
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fasteners 11 on the sorting surface 38. In the preferred embodiment, a pair of side
ramps 42 and a pair of corresponding side gates 44 are provided to guide the
delivery flow of the fasteners 11; It 1s contemplated that the deflector assembly 40
includes one or more fluid power actuators 46 described in further detail below
5 which are designed to clear obstructions to the delivery flow of the fasteners 11 in
case of a fastener jam or obstruction caused by excessive fasteners or non-

fasteners, and also to control or limit the delivery flow of the fasteners 11 to at

are relatively tlush with the ramp 14.

10 At least one deflector 48 (FIGs. 4B and 5A) is attached to the
deflector assembly 40 along a longitudinal direction of the sorting surface 38 of
the ramp 14 such that the fasteners 11 are deflected as they are being moved
upwardly by the magnetic force of the magnet bar 26. In the preferred
embodiment, the deflector 48 includes walls 49 that project perpendicularly from

15  the outer sorting surface 38 and that contact and divert fasteners 11 moving along

the surface 38 from the lower end 21 to the upper end 23. At least one gravity

return chute 50 connected to the upper end 23 is connected to an upper portion of
the deflector assembly 40 for receiving the singulated fasteners 11 and allowing
the fasteners to fall away directly into a staging area for subsequent operations.
20 Detailed movement of the fasteners 11 on the conveyor system 12 is described

below 1n paragraphs related to F1Gs. SA-6B.
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Referring now to FIGs. 4A-4B and 5A-5B, a main movement ol the
rail fasteners 11 is upward and to lateral sides of the present singulator 10.
Specifically, during operation, as the fasteners 11 are attracted and picked up from
a bulk loading bin 52 (FIG. 2) by the moving magnet bar 26, clumps or groups ol

5 the fasteners are moved upwardly on the ramp 14, as designated by an arrow A
(FIG. 5A). For example, each clump having approximately 10-80 rail fasteners Is
pﬁshed from the bin 52 onto the conveyor lower end 21 and subsequently
magnetically moved by the magnetic belt system 16, It is contemplated that the
conveyor system 12 can feed the fasteners 11 directly from the bin 52 to suit

10 different applications.

As the fastener clumps are moved upwardly on the ramp 14, the
deflector 48 initially separates the fasteners 11 into two separate delivery flows, as
designated by arrows B1 and B2 (FIG. 5A), on the sorting surface 38 of the central
ramp. ' While a bifurcated delivery flow Bl, B2 is shown for illustration purposes,

15 single or multiple delivery flows are also contemplated to suit different
applications.

Another important aspect of the present singulator 10 1s that the
walls 49 of the deflector 48 are constructed and arranged to form a gradually
narrower delivery path for the fasteners 11 as they are moved upwardly toward the

20 upper end 23 of the ramp 14. In this configuration, as the walls 49 and the
delector 48 divert the upwardly moving fasteners 11 to side edges of the magnetic

field of each magnet bar 26, individual fasteners become aligned in a longitudinal

10
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direction with the ramp 14. Similarly, as the fasteners 11 reach the side gates 44,
properly aligned fastengrs enter the gates, and improperly oriented fasteners
located outside the gates encounter the weaker magnetic field at the edges of the
ramp 14 and fall upon the side ramps 42,

5 At the same time, the fasteners 11 move from a center of the ramp
14 to the side edges, where the magnetic force of the magnct bar 26 weakens, AS
such, the fasteners are more casily dislodged and fall from the side edges, as
designated by arrows C1 and C2 (F1G. 5A). Fallen fasteners 11 are caught by side
panels 54 mounted o outer edges of, and projecting generally perpendicularty

10 from, the side ramps 42 and returned to the lower end 21 of the conveyor system
12 by gravity, where the bulk loading bin 52 is located. It is preferred that the side
panels 54 project normally to the side ramps 42.

For avoiding interactions between respective clumps of fasteners 11,
such as unwanted “bridging” or “chaining,” the magnet bars 26 are sufﬁéiemiy

15 spaced at a predetermined distance D1 (FIG. 4B) along the delivety track of the
fasteners. Further, this spacing between two adjacent magnet bars 26 provides a
sufficient clearance for the fasteners 11 to be reoriented without interfering with &
transport of subsequently delivered fasteners. An exemplary distance DI ranges
hetween approximately 10 — 11.5 inches.

20 Referring now to FIGs. 4B and 6A-6B, it is preferred that the
deflector assembly 40 includes a pair of pivoting flaps or wings 56 conﬁgured for

pivoting about respective pivot points 58 10 transition between an extended

11
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position and a retracted position. A pivoting action of each wing or flap 56 is

controlled by the actuator 46, such as a fluid-powered cylinder, for facilitating

removal of jammed or doﬁbly stacked fasteners, and for selectively blocking the

delivery flow of the fasteners 11 to at least one side path on the ramps 42 to vary
5  the corresponding delivery flow and/or output rate, as desired.

For example, when two or more fasteners 11 are traveling in the
delivery path on the ramp 14, the fasteners may become jammed or stacked up
vertically on the sorting surface 38 caused by the magnetic force transferred from
the magnet bars 26. To push away jammed or stacked up fasteners 11 into the side

10 ramps 42, the wings 56 transition from the retracted position to the extended
position by pivoting outwardly about the pivot points 58 at a predetermined
angle a (FIG. 6A). An exemplary predetermined angle a is approximately 60
degrees. The wings 56 are set at a height or spacing from the conveyor sorting
surface 38 such that only a single fastener or spike 11 can proceed upwards toward

15  the upper end 23.

As the jammed or stacked up fasteners 11 are pushed away, the
separated fasteners become disengaged from the magnetic force of the magnet bar
26 and fall by gravity down to the lower end 21 and optionally into the bulk
loading bin 52 via the respective side ramps 42. While pivoting actions are

20 described for illustration purposes, different types of pushing actions, such as

diagonal or horizontal movement, are contemplated for the wings or flaps 56 to

suit different applications. A notch 60 (FIGs. 4B and 6B) is disposed optionally

12
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on each side panel 54 of the respective side ramps 42 for accommodating the
pivoting action of each flap or wing 56.
Near the upper end 23 of the central ramp 14, a pair of the chutes S0
1s disposed on opposite sides of the deflector assembly 40 for creating two narrow
5 passages 62 leading to a subsequent work arca. Each passage 62 is dimensioned
to accommodate 1nsertion of a single fastener 11. Excessive fasteners that are held
together by the magnetic force are separated by outer walls 64 of the respective
passages 62, and fall into the bulk loading bin 52 via the respective side ramps 42
by gravity. After delivering the fasteners 11 through the passages 62 and chutes
10 50, the fasteners are fed to a heads-up tray (not shown), which allows tips of the
fasteners to pass through but retains heads of the fasteners due to a size difference
between the tips and heads.
Referring now to FIGs. 7-9, the deflector assembly 40 is shown in
greater detail. A generally planar base 66 is connected to the ramp 14, as by
15  threaded fasteners or the like, and includes a deflector mounting end 68 and an

opposite actuator mounting end 70. At the deflector mounting end 68, a generally

“V”-shaped deflector bracket 72 projects generally perpendicularly from the base,
and defines an acute angle J3, in the general range of 30°. Also mounted closely
adjacent the deflector bracket 72 is a wing bracket 74 defining the pair of wing
20 pivot points 58. An actuator bracket 76 is mounted in operational relationship to

the actuator mounting end 70).

13
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T'he detlector 48 having the walls 49 has a general “Y”-shape, with
an elongate blade 78, generally axially oriented in the direction of flow of the
fasteners 11 up the ramp 14. A free end 80 of the blade 78 extends toward the
lower end 21 of the ramp 14, and an opposite bifurcated end 82 forms a general

5 “V7-shape that 1s complementary to the deflector bracket 72. In addition, the
angle B formed by the bifurcated end 82 has been found to satisfactorily split the
flow of the tasteners 11 as they move up the ramp 14.

Referring now to FIGs. 7 and 9, it will be noted that the length of the

free end 80 of the blade 78 is variable, however it is preferred that the free end is

10 at least as long as the bifurcated end 82. 1In addition, the bifurcated end 82
includes at least one mounting aperture for securing the deflector 48 to the
detlector bracket 72 using fasteners 86, such as threaded bolts or the like.

Reterring now to FIGs. 7 and 10, the wings 56 include a generally
planar panel 88 with a first edge 90 from which generally perpendicularly projects

15 a preferably straight fastener wall 92. The fastener wall 92 engages vertically

stacked fasteners 11 and knocks the uppermost fastener free, so that they fall

toward the lower end 21 and allow the singulated fastener 11 to proceed towards
the passage 62. Opposite the first edge 90, a second edge 94 has three portions, a
center portion 96 generally parallel to the first edge, and sandwiched between
20 outer portions 98 and 100 being parallel to each other and oriented at an obtuse

angle o relative to the central portion. An actuator wall 102 projects generally

perpendicularly from the second edge 94 and has three angled portions 102a,

14
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102b, and 102¢ corresponding to the edge portions 98, 96 and 100. A rear or
actuator surtace 104 of the wall 102 1s the mounting point for a pivot bracket 106,
and an actuator bracket 108. An end of the actuator 46 is pivotally engaged in the
actuator bracket 108, using pins or fasteners 110. A similar pin 110 is engaged in

5  the pivot bracket 106. Thus, extension and retraction of the actuator 46 will move
the wings 56 arcuately relative to the base 66.

Reterring now to FIGs. 2, 5B, 6B and 11, the chute 50 is shown in
greater detail. Included in the chute 50 is a generally planar floor 112 and a pair of
generally perpendicularly extending chute walls 114 which together form a

10 general “U”-shape when viewed in vertical cross-section. In the preferred
embodiment, the chute floor 112 has a width ‘W’ and the chute walls 114 have a
height “H’. In the preferred embodiment, ‘H” and ‘W’ are approximately equal,
however other dimensions are contemplated. The chute 50 has a free end 116 and
an opposite pivot end 118, haying a pair of depending tapered brackets 120

15 extending in an opposite direction from the floor 112 from the walls 114. Each

bracket 120 has a taller end 122 with a transverse mounting bore 124 used to

connect the chute 50 to the outer walls 64 using fasteners 126. In the preferred
embodiment, the chute floor 112 has a pivot end lip 128 extending axially past the
chute walls 114 to engage an edge 130 of a wall support plate 132 supporting he
20 walls 64. Also, a free end 134 of the chute floor 112 extends past associated ends

of the chute walls 114.
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While a particular embodiment of the present magnetic singulator
for bulk rail fasteners has been described herein, it will be appreciated by those
skilled 1n the art that changes and modifications may be made thereto without
departing from the mvention in its broader aspects and as set forth in the following

5 claims.

16
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CLAIMS

What is claimed is:
1. A singulator for orienting, sorting and conveying at least one
5 rail fastencr, from a bulk supply of such fasteners, comprising:
a frame defining a lower end and an upper end,
a plurality of magnet bars connected to an endless conveyor sysieim
disposed on said frame to move from said lower end to said upper end,
a ramp disposed on said frame and having an underside facing said
10 magnet bars, and an opposite sorling surface opposite said underside and receiving
the fasteners; and
at least one dcf1ector assembly associated with said ramp, and
constructed and arranged for sorting fasteners drawn along said ramp by said

magnet bars from said lower end to said upper end so that single fastenets are

15  delivered at said upper end.

2. The singulator of claim 1, wherein each sald magnet bar is
formed by a plurality of individual magnets arranged transversely to a direction of
travel of said endless conveyor system.

20

3. The singulator of clain 1, wherein said endless conveyor

system includes a plurality of pulleys supported by said frame and conneeted

17
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together by an endless moving member, and said magnet bars being connected to

said endless moving member.

4. The singulator of claim 2, wherein said individual magnet 13

5 enclosed by an enclosure configured for substantially directly engaging an

underside of the ramp.

5. The singulatof of claim 1, wherein two adjacent magnet bars

are spaced at a predetermined distance along a delivery path of the at least one rail

10 fastener.

6. The singulator of claim 1, wherein said detlector assembly 1S

mounted to said ramp and configured for partially obstructing and directing a
delivery flow of the at least one fastener.

1>

7. The .singulator of claim 6. wherein said deflector assembly

includes a pair of side ramps and a pair of corresponding side gates.

8. The singulator of claim 6, wherein said deflector assembly

%0  includes at least one actuator configured for clearing obstructions to a delivery

flow of the at least one fastener.

18
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Q. The singulator of claim 6, wherein at least on¢ generally “Y'-

shaped deflector is attached to said deflector assembly along a longitudinal

direction of said ramp.

5 10.  The singulator of claim 9, wherein the at least one deflector 1s
constructed and arranged to form a gradually narrower delivery path for the at

least one rail fastener upwardly toward said upper end of said frame,

11.  The singulator of claim 6, wherein at least one return chute 18
10 connected to an upper portion of the deflector assembly for allowing the at least

one fastener to fall away into a staging arca for subsequent operations.

{2.  The singulator of claim 6, whercin said deflector assembly

includes a pair of pivoting wings configured for transitioning between an extended

15 position and a retracted position at a predetermined angle.

13.  The singulator of claim 6, wherein said deflector assembly
includes a pair of pivoting wings configured for selectively blocking at least one

delivery path of the at least one rail fastener on said ramp to control a delivery

70 flow and output rate of the delivered fasteners.

19
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14.  The singulator of claim 12, wherein a notch is disposed on

each side panel of a respective side ramp of the conveyor Sysiem for

accommodating the pivoting action of each wing,

3 15. The singulator of claim 6, wherein at least one passage

leading to a subsequent work area 18 disposed on said deflector assembly.

16. The singulator of claim 15, wherein the at least one passage 15

dimensioned to accommodate insertion of a single tastener.

10
17. The singulator of claim 15, wherein one or mote fasteners
held together by the magnetic force are separated by an outer wall of the at least
one passage.
15 12 A deflector for use with a singulator for orjenting, sorting and

conveying at least onc rail fastener, from a bulk supply of such fasteners, the

singulatot including:
2 frame defining a lower end and an upper end;

a plurality of transverse magnet bars connected to an endlcss

20 conveyor system disposed on said frame to move from said lower end to said

upper end,

20
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10

13

20

a ramp disposed on said frame and having an underside facing said
magnet bars, and an opposite sorting surtace opposite said underside and receiving
the fasteners;

at least one deflector assembly associated with said ramp, and
constructed and arranged for sorting fasteners drawn along said ramp by said
magnet bars from said lower end to said upper end so that single fasteners are
delivered at said upper end; and

said deflector comprising: an elongate blade having a free end and
an opposite bifurcated end defining an acute angle, said free end being at least as

long as said bifurcated end.

19. A wing configured for use with a singulator constructed and
arranged for orienting, sorting and conveying at least one rail fastener, from a bulk
supply of such fasteners, the singulator includmg:

a frame defining a lower end and an upper end;

a plurality of transverse magnet bars connected to an endless
conveyor system disposed on said frame to move from said lower end to said
upper end,

a ramp disposed on said frame and having an underside facing said

magnet bars, and an opposite sotting surface opposite said underside and recetving

the fasteners; and

21
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at least one deflector assembly associated with said ramp, and
constructed and arranged for sorting fasteners drawn along said ramp by said

magnet bars from said lower end to said upper end so that single fasteners are

delivered at said upper end,

5 said wing comprising: a generally planar panel with a first edge from
which generally perpendicularly projects a fastener wall, constructed and arranged

for engaging vertically stacked fasteners and knocking an uppermaost fastener free;

a sccond edge opposite said first edge and having three portions, said
three portions comptising a center portion geperally parallel to said {irst cdge, and
10  being sandwiched between two outer portions that are parallel to cach other and

oriented at an obtuse angle relative to the center portion;

an actuator wall projects generally perpendicularly from said second

edge and has three angled portions corresponding to said edge portions; and

a rear surface of said actuator wall 1s a mounting point for a pivot

15 bhracket and an actuator bracket,
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