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(57) Abrégée/Abstract:

A method and device to further remove snow left by a locomotive snowplow (2) while enhancing traction and control of a
locomotive (8) or powered car. The snow removal enhancement method and device typically include a flap (36) arranged to extend
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(57) Abrege(suite)/Abstract(continued):

beyond a bottom edge of a locomotive snowplow (2) over each rail (6). The flap (36) loosens and removes residual snow, as well

as other debris, left by the snowplow (2). The device handily removes snow while being constructed of the thinnest material
possible.
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LOCOMOTIVE SNOW REMOVAL ENHANCEMENT
ABSTRACT OF THE DISCLOSURE

A method aﬁd device to further remove snow left by a locomotive snowplow (2)
whﬂe enhancing traction and control.of a locomotive (8) or powered car. The Snow
rem6Val enhanéement method and device typically include a flap (36) arranged to
extend beyond a bottom edge of a Id.comotive snowplow (2) over each rail (6). The
flap (36) loosens and removes residual snow, as well as other debris,' left by the
s-nowplow' (2). The device handily removes snow while being constructed of the

thinnest material possible. |
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LOCOMOTIVE SNOW REMOVAL ENHANCEMENT

BACKGROUND OF THE INVENTION

A method and device relating generally to locomotive snow
removal and, more particularly, to a flap for locomotive; SNOW r-emoval enha_ncement,
wherein improved traction and control are achieved between the wheels of the
locomotive and rail. .

' Improvement in locomotive snow removal may be achfieved by
enhancing the primary snow removal of a locomotive snowplow and thereby result in
better traction and braking control (adhesion) available to a wheel on a rail, Pursuant
to current govemment regulations, the distance between the locomotive snowplow
and a rail top cannot be less than three 1nches In practice, however, the distance
\between the locomotive snowplow and a rail top 1s typloally five or more 1nches
Therefore, no less than five inches of snow would typically remain on a rail covered
with deep snow if utilizing a locomotive snowplow alone. A secondary snow removal
device that would remove at least a portion of the snow left on the rail from a

locomotive snowplow would be beneficial for the reasons that follow.

There 1s a great need in 1 the railroad industry to maintamn

| adhesmn and control to pull long and heavy trains, partlcularly when snow i1s left on

the ra1ls. Most of the improvements in modern locomotlon to date attempting to

- achieve maximum adhesion have been mternal to the en_gihe and costly. Little has

been done externally to improve the wheel-rail contact conditions, particularly in

relation to snow on the rail. The approac':hes used to date inClude' (1) the useof a

snow plow mounted on the front of the locomotlve (used for over a century), and (2)

an apparatus referred to as a Snow blaster that uses compressed air to remove the

remalmng snow left by the SNOw plow Both approaches are normally used in

conJunchon with each other, as the snow plow 1s typlcally no closer than ﬁve inches
above the rail and would leave at least five inches of snow on the rails if utilized

| alone. Any attempt to enhance the snow removal capacity of the snow blaster as a

secondary snow removal dev1ce by 1 mcreasmg air pressure has been madequate due to
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the excess air consumption required in conjunction with the present air consumption
constraints. A device that will enhance snow removal and maintain the integrity of
the rail, while obtaining better traction and control, would benefit all locomotion .
(diesel, diesel/electric as well as electric) and provide better rail economics with

improved profits.
BRIEF SUMMARY OF THE INVENTION

A method and device disclosed herein provides a solution to all
of thez problems discussed above. The method and deviee will improve wheel-rail
contact and decrease operating costs when snow is further cleared from the rail.

Other applications include, but are not limited to, various other rail cleanmg devices,
and railroad cars. The method and device relates to snow removal enhancement
comprising a flap that can be mounted on or be an mtegral part of locomotlves
powered cars or other rail vehicles for enhancmg their traction and control when
removing snow or other debris from a rail. The device may be_mounted on the
endplate behind a locomotive snowplow to work in conj unction with the snowplow
and thereby reduce the amount of snow left on the rail from the Snowplow; Its main
benefit is the reduction in snowfall driven train stalls due to poor adhesio_n by
enhancing the effectiveness of a locomotive snow blaster or other snow removal
equipment by reducing the amount of SNOW left on the rail from the snowplow. Each
of the snow removal enhancement ernbodiments 1S prefei'ably mounted ahead of the
lead wheel of the locomotive on each rail, although other posmons may be substituted

or added as condltlons and desires dlctate

The method and device provide an improved meane for
removing snow and debris from a railroad rail surface. An exemplary embodiment
further provides an impr_oved SNOW removal method and device that can effectively
remove snow and debris from a railroad rail yet is reliable in operation and 1s easily
mounted and/or changed as a one-piece assembly. F-urthennore, the flap does not
interfere with the normal operation. of the wheels. Accordingly, a preferred

embodiment of the method and device provides a snow removal enhancement device

2
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for railroad surfaces (rails) that is simple (one piece assembly) and economical and is |
capable of clearing additional snow and debris from the railroad rail surface left by a

locomotive snowplow.

In carrying out the present method and device, there is;pfovided
a snow removal enhancement device for substantially clearing snow from railroad
rails comprising at least one flap mounted such that a lower portion thereof is below a
lowest extensibn of a snow plow. An upper portion of the flap is a mounting surface
attachable to a locomotive. Further features and advant-age's of the present dévice

will be apparent from the follow_ing,idescr_iption and accompanying drawings.
BRIEF DESCRIPTION OF THE DRAWINGS
Figure 1 is a side view of a locomotive with a snowplow;

Figure 2 is a partial front view of a locomotive with a

snowplow;
Figure 3 is a front side view of a locomotive with a snowplow;
~Figure 4 is a front perspective view of a locomotive with a
snowplow; '
Figure S is a ﬁ'ont/plan'view of a preferred embodiment of a
flap; '
Figure 6 is a side view of a preferred embodiment of a flap;
Figure 7 is a cross-sectional view {)f a preferred embodiment of
a tlap;. '

Figure 8A is an illustration depicting vertical and horizontal

force of a locomotive wheel;
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Figure 8B is a perspective view of a preferred embodiment of a

flap;

Figure 8C is a partlal rear view of a preferred embodlment in

Figure 8B showmg back support pleces

Figure 9 is a perspective view of an alternative embodiment of

a flap;

Figure 10 1s arear perSpectwe view of an alternative

embod:ment of a non-corrugated ﬂap,

Figure 11 is a rear perspective view of an alternative

embodiment of a flap; and
Figure 12 1s a top view of an altemetive embodiment of a flap.
DETAILED DESCRIPTION OF THE INVENTION

Referring to Figures 1 and 2, a locomotive 8 on two rails 6 is -
shown with a front-mounted locomotive snowplow 2 that deflects a portion of settled

snow from the rails 6.

Referring to Figure 3, a flap 10 acting as a secondary SnOw
removal dewce 1s mounted behind the snowplow 2 and is optlonally attached to the
endplate 4. The flap 10 deflects a remalmng portlon of settled snow from the rail 6
‘ that the snowplow 2 has left behind because a lower edge of said snowplow 2 does
not make contact with the remau'ung portlon of settled snow. Flap10 also deflects
other debris from a rail 6 that is not large enough to make contact with at least the

lower edge of snowplow 2.

A device for locomotive snow removal enhancement utilizes a
flap 10 that is substantially rectangular in shape and is substantially at least as wide as
a rail 6 on which a locomotive wheel travels. Preferred embodiments have the flap

wider than a rail top to accommodate .operation on track curves. The flap 10 is
. A | |
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mounted to a locomotive 8 over a rail 6 and is preferably constructed of one piece and
one material for ease of manufacture, installation and replacement. In a preferred
embodiment, the flap is mounted on the endplate 4 behind a locomotive snowplow 2.
One exemplary embodiment is substantially flat as illustrated in Figure 10. Another
alternative exemplary embodiment uses multiple pieces 122 to form the flap 10 (See
Figure 11). Flap 10 further comprises material characteristics that do not interfere
with the normal operation of wheels of a locomotive should the flap disengage.
Moreover, the material characteristics of the flap 10 do not interfere with the wheels
as the wheels engage the rail 6 should a flap 10 fall onto a rail 6. The flap i1s
configured and dimensioned to minimize potential wheel displacement relative to the
rail should a flap come between a wheel and the rail. A preferred material
characteristic of the flap to minimize potential wheel displacement includes a flap
having a thickness as thin as possible, yet stift enough to sufficiently detlect snow and
other debris when mounted to the locomotive. The material of a flap 10 that extends
lower than a bottom edge of a locomotive snowplow 2 is within current regulations
governing material for such structures that extend lower than a snowplow 2. The
material thickness i1s 0.125 inch thick 20 in a preferred embodiment shown 1n Figure
7. Alternative embodiments that essentially offer material characteristics similar to a
thin material include a pliable material or a crushable/collapsible material when
detached that minimize wheel displacement when a flap comes between a wheel and a
rail. For example, a pliable material such as urethane may be used that will be
compliant enough when detached to conform around a rail surface and maintain the
relative displacement of the wheel in relation to the rail and limit the wheel
displacement in both horizontal and vertical directions. Other alternative
embodiments of the flap 10 include utilization of a metal material, such as steel,
provided that the material and configuration allow a fallen flap 10 to conform around
the rail, thus limiting wheel displacement as when using the pliable material discussed
above. In an alternative embodiment, a flap having a honeycomb, box and channel
cross-section or any infrastructure matrix that is crushable, yet provides sufficient

stiffness when mounted to the locomotive also provides a material characteristic that

is desirable. The infrastructural matrix provides the rigidity necessary to deflect
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settled snow and other debris when jﬁxedly secured to the locomotive while providing
a crushable thickness should the flap detach and come between a wheel and the rail.
The weight of the locomotive actmg through the wheels would effectively crush the
1nfrastructural matrix and reduce the thickness of the ﬂap, thus reducing the

- displacement of the wheels 1n relatlon to the rail.

The flap 10 further comprises a resmtance to bending when

ttached to the locomotive for deﬂectlng settled snow depos1ted on a rail and other
debris not removed by a locomotive snowplow 2. The res1stance to bending 1s
increaeed by configuring the ﬂap without changing the ﬂap’s dimensions (1.¢.,
thickness) by increasing the moment of inertia relative to an axis as 1s known in the
art. One such conﬁguration that increases the moment of inertia of a substantially
planar configuration includes a flap havmg corrugation. Preferred embodlments
include a relatwely thm corrugated lower portlon 14 of 2 a flap 10 to increase strength

and ngxdlty of the ﬂap, however, the entire flap may be corrugated as well.

Turning to Figures 4, 5, 6,' and 7, a snow removal enhancement
method and device 1s disclosed that utilizes a locomotiw}e 8 having a locomotiye
snowplow 2 and a flap 10 attached tothe locomotive 8 in front of any wheels of the
locomotive 8 to provide increased snow removal and increase available wheel-rail
adhesion over that obtained with utihizing the snowplow 2 alone. The ﬂap 10
comprises an upper portion 12 for mounting to a locomotive 8, typically on an
endplate 4, and a lower portion 14 for clearing snow and other debris from the rail 6.
The snow removal device provides increased snow removal from a rail 6 and offers

better wheel-rail adhesion with such increased snow removal.

An exemplary embod1ment 1s shown with the lower portion 14
of a flap 10 corrugated having folds 30, wherein said folds are substantially parallel to
a vertical axis 28 (Figures S and 7). Refemng to Flgure-SB, an exemplary
embodiment of the device is illustrated in a rear perspective view of the device
showing an incoming snow direction 24 relative to the ﬂap 10 that 1s opposite to a

travel direction 26 of the locomotive 8. Figure 8B also illustrates that the lower

6
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portion 14 of the flap 10 is corrugated in"a preferred direction along axis 28 to
1norease the strength and rigidity of the lower portion 14 that is in contact with snow
or debris. Furthermore, it will also be understood that an exemplary embodrment of
the flap has a corrugated lower .portl_on with both a ri ight edge 31 and a left edge 32 of
the ﬂ?lp oriented as shown in Figure 8B., Wh'ere edges 3 1 and 32 are in an outside
plane 'opposi-te and parallel to the other outside plane that first meets the. Incoming
SNOW '24, the said edges 31 and 32 may also be oriented in a reverse direction as '
illustrated in Figure 9, Where edges 31 and 32 are in an .outsi,de plane that coi'noides
‘'with a plane that first meets the incorning snow 24. In previous field tests, the
corrugation turned in the direction relative to iIncoming snow 24 as illustrated in

Figure 8B was more effective at plowing snow away from a locomotive wheel.

The upper portion 12 of a flap 10 that does not extend below a
locomotive snowplow 2 is typically thicker than the lower portion 14 and typically
non-corrugated in preferred embodrments as illustrated in Figures 5, 6, 7, 8, and 9.
However, it should be noted that the upper portion 12 matenal thicknesses may be
limited when avallable space 1s mlmmal for mounting the flap 10 preferably on a .
locomotive endplate 4 behind a locomotrve snowplow 2. Inan exemplary
embodiment, the upper portron 12 of a flap 10 further comprises at least one opening
16 for attachment to a locomotlve 8. Ina preferred embodrment the upper portion 12
of a ﬂap 10 comprises four openmgs having a rigid lining (not shown) in each
opening to prevent compression and deformation of the ﬂap when firmly fastemng the
flap to a locomotive 8 with oompresswe fasteners (e.g., threaded fasteners) ‘The rigid
lining may be a metal insert pressed 1nto the opemng 16 for a bolt to pass through
when attaching the flap 10 in an exemplary embodiment. A material from which the
flap 10 1s made is prefer_ably a subStantiall_y‘ rigid material. However some resilience
in the matenal 1s acceptable. Ina preferred- embodiment, utilization of urethane
having a durometer of Shore A 95 has proven successful. A primary benefit of the
corrugation 1s the utilization of a relatively thin material, '.; subStantially limiting any
interference with the normal operation of the wheels as the wheels engage the rail if a

corrugated flap portion falls on the rail.
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Another alternatlve embodlment 1s shown in Figure 12. A
locomotive snow removal enhancement dev1ce compnses a fixture assembly 34
attachable to a Jocomotive 8 and a flap 10 that extends over substantially the entire
w1dth of arail 6 and mounted to the fixture assembly 34 An exemplary alternative
embod1ment further compnses a curved flap 36 mounted to the fixture assembly 34,
wherein the curved ﬂap 36 is concave to a direction of travel of the locomotive 26 and
extends over substantially an entire ’Wldth of a rail 6. The. concavity of the ﬂap 101s
deﬁned by first and second lateral edges of the ﬂap being out of plane with a vertical
medlan of the flap, the edges being out of plane in the same direction as one another
from the plane of the median. The curved flap i 1s ﬁ).rther defined by one of the first
and second lateral edges bemg located mboard and more forward,than the other

relative to a direction of travel of said locomotive 26.

Referring to Figures 5, 6, and 7, a snow remotfal enhancement
device, preferably a one-piece ﬂap 10, is mounted on a locomotive 8 such that a width
of thejﬂap substantially extends abotve a substantial width of a rail 6 toremoVe SNOW
“and debris leftby a locomotive snonloW 2, as the flap lO is disposed closer to a rail
6 than the snowplow 2. Figure 3 shows a distance 7 between a bottom edge of the
snowplow 2 and a top portion of a rail 6, which also represents the amount of snow
left on a rail after 2 snowplow 2 pasSes Utilization of a flap 10 Wherein at least the
lower port1on 14 thereof is not th1ck enough to cause mterference with the normal
operation of the wheels as they engage the rall should the lower portion 14 of the ﬂap
10 fall onto a rail 6 is preferred. Referring to Fi igure 7, a preferred embodiment
-utilizes a material thickness of 0. 125 inch 20 urethane material that limits virtually -
any interference with the- normal operation of the wheels with the rail should the flap
fall on the rail and come 'betWeen a wheel and the rail. Locomotive Dynamics
Simulation tests (Adams Models & Control Env1ronment Track Test) were conducted |
y1e1d1ng no affect with normal operation of the wheels on the rail when travelmg at 10
mph and 70mph on different track possibilities utilizing a flap 10 wherein the lower

portion 14 thereof was 0.125 inch thick. The predicted wheel displacement ratios
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(L/V) during these tests were found to have much lower values than the allowable
value of 1.0, pursuant to AAR Regulations, Chapter 11 ,-iwhere:

L  lateral( force)

—p gl

V' vertical( force)
of a wheel as 1llustrated in Figure SA.

Figure 8A depicts a portion of a rail vehicle wheel 100

- positioned on a rail 6 with arrows showing a lateral force direction (L) and a vertical
force direction (V) of translation for a rail vehicle wheel 100 when an oby ect falls onto
the rail 6 and becomes disposed under a wheel 100 that ls in motion. When an L/V
value is less than 1, simple physical analysis shows that the rail vehicle is less prone
to interference of the normal operatron of the wheels engaging the rail as the wheel
ﬂange 102 of wheel 100 1s contamed by a vertical edge of the rail 6. The results of
the testing of a corrugated flap show that a flap utilizing 0.125 inch thick corrugation
is capable of providing the structural 1ntegr1ty necessary to remove settled snow from
a rail while 11mlt1ng a potential mterference of the normal operation of the wheels

engagmg the rall n the event the corrugated flap detached and fell on a rail.

Turning to Fi; gure 8C, an exemplary embo dlment shown in

 Fi igure 8B depicts back support members 44 d1sposed within each valley portlon 48 of
corrugation on one srde, preferably a backsrde, of the ﬂap 10. The back support
members 44 are part of a mold for a flap 10 Each back support member 44 provides
support andrigidity Where upper portion 12 jolns lower portion 14. Each back
'support member 44 1s tapered as a result of each member 44 bemg as thick as the
upper portion 12 at a base portion 50 of member 44 and taperlng down 1n thickness as
each back support member extends and joins to valley portlon 48 in the corrugated
lower portion 14. Back support members reduce the risk of premature detachment at

a Junctton where the thicker upper portion meets the thinner corrugated lower portron

of the flap by increasing the support and rigidity at this Junctton by addition of these

support members in the corrugation valleys on the backside of the flap.
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Refernng to Figure 9, an exemplary embodiment of the method
and device compnses 1ncreasmg the life and longewty of a flap 10 when attachlng
behind a locomotive snowplow 2 ar_ld further comprises having at least a lower
portion 14 that 1s corrugated in a longitudinal direction 28 to increase the strength and
‘ rigidity of the flap. The increase in strength and fi gldlty obtained by corrugating at
Ieast the lower pbrtioh 14 of the ﬂalf)' 10 may be ilvlustrate\d with the equations that
follow relative to stress (O max) and deﬂectlon (5 ) and are well known in the art.
Stress and deflection are mversely proport10na1 to the moment of i inertia of the Cross-

section as follows:

where M is an applied moment, ¢ is-the maximum distance
from a neutral axis, L 1s the length of thc cantilever, E is the elastic modulus, P 1s the

applied force, and 1 1s the moment of inertia.

‘With a corrugated pattern Qn' at Jeast the lower portion 14 of a
flap 10, as illustrated in Figure 6 sdeing a cross_-sectional ﬁew, the mom'ent-_ of
inertia 1s greatly ihcreased. For example,-uﬁjlizing a 1.5 inch OD curve 22 in i;elation
~ to the corrugated portion 18 and a 0.125 inch thickness 20 and al6 inch wide flap 21
(as shown 1n Fi‘gures 6 and 7), the moment of inertia calculates to be 0.7 64 in* using
the paﬁallel axis _.theorem and dividing the Cqmposite ﬂap into three constituent parts.
The three constituent parts consisted of the outer corrugation having an outer radius of
0.75 in., the inner-corrugation havihg' an inner radius of 0.625 in., and the two end
flaps 23. The moihent of inertia of e?ich constituent part was calculated and added
to gethér to find the total about a center axis of the flap. The moment of inertia for a

corrugated flap is 197 times greater than that calculated for the same material

10
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thickness without the cofrugatiOn 18 (i.é., 0.003 8~8-in4). The moment of inertia for a
noncorrugated flap is calculated u’t.ili'zing a standard equation' (i.e., Flat flap
- I=1/12bk’). The stress and deflection are accordingly decreased by a factor of 197
because of the inverse proportional ':rel.ationship; .therefo}re; corrugation greatly
increases the s—tréngth and stiffness of the flap 10 without' changing the thickness of a
flap 10. By locating a flap 10 -behiﬁ_d a’loc’omotive snowplow 2, larger debris will be
remoﬁed by the snowplow 2 withou’i impacting and damaging the flap 10. '
Furthermore, ‘with at least a lowerportion 14 of the flap 10 being corrugated the
strength and stiffness are greatly enhanced to protect a tlap 10 when 1mpact1ng Snow
and debris not cleared by a locomotive snowplow 2. The greater strength and
st1fﬁ1ess obtamed with corrugatlon w111 enhance snow removal while not affectmg

normal operation of the wheels engagmg the rail and without using a thlcker flap 10.

A mcthod is also disclosed herein for locomotive snow removal '
enhancement after a locomotive snowplow 2 leaves residual snow on a rail 6 by
utilizing a locomotive SHOW removal‘ enhancement device mounted at a specific
orientation that is closer to a rail 6 than a locomotive sn’owplow 2. The locomotive
snow removal enhahccment--deviée removes an increased amount of snow before a
locomotive wheel, preferably a drive wheel, makes contact with that portion of the
rail 6, ihereby reducing the amount of snow for any other snow removal device to

remove, and further increasing available traction to the locomotive wheel.

A method for iocomotive snow removal enhancement by
increasing snow removal from a rail'6 'onWhic.h alocorni_),tive 8 tr_avels comprises:
utilizing a locomotive 8 having a front mounted locomdti_vé snow plow 2 acting as a
primary snow removal device; removing‘ additional snow left by the snowplow 2 from
a rail 6 on which the locomotive 8 travels; and attaching a 'sec(;ndary snow removal
enhancement device, such as a flap 10, at a specific onientation that 1s disposed above
and near a rail 6 and behind a lobomd-tive snowplow 2, whereby said device rémoves
snow and debris from a rail 6 left by said snowplow 2, théreby Increasing snow

- removal, reducing the amount of snow for any other snow removal device to remove,

11
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and improving traction available to ;a loc'omotiVe wheel, preferably a drive wheel, on a

rail 6 ’_aﬁér a locomotive snowplow 2 leaves an amount of snow on the rail 6.

While preferred embodiments have been shown and described,
various modifications and subs'ﬁtutipns may be madé thereto without departing frorn
the spirit and scope of the method and device. Accordingly, it is to be understood that
the present method and device has been described by way. of llustration and not

limitation.

12
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WHAT IS CLAIMED IS:
1. A snow removal flap for a locomotive having sets of wheels and a

snow plow ahead of a front set of locomotive wheels for removing snow left in place
on a railroad rail by the snow plow, the flap comprising:

a generally elongate member constructed to be of generally high rigidity
and mechanical strength along a first axis generally parallel to a top of the rail to reset
bending of the flap as the flap removes snow from the rail and to be of generally tow
rigidity and mechanical strength along other axes so as to be deformable by the
locomotive wheels if the flap becomes detached from the locomotive and comes to be
positioned between the wheels and the rail, the member comprises:

an upper portion operably secured to an underside of the
locomotive; and

a lower portion operably positioned below a bottom edge of the
snowplow and adjacent the rail, with the member extending down from said upper
portion thereof toward but stopping short of the railroad rail, with the member being

positioned behind the snow plow and ahead of the respective locomotive wheel.

2. The snow removal flap of claim 1 wherein said upper portion is a

thicker material than said lower portion.

3. The snow removal flap of claim 2 wherein said lower portion is of
generally corrugated construction with ridges and recesses of the corrugation

extending generally vertically.

4, The snow removal flap of claim 3 being formed of metal.
5. The snow removal flap of claim 4 being formed of steel.
6. The snow removal flap of claim 1 wherein said flap is formed at

least in part of corrugated construction.

7. The snow removal flap of claim 1 wherein said upper portion

includes openings therein to receive fasteners for securing the flap to the locomotive.
13
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8. The snow removal flap of claim 1 wherein said lower portion

extends at an acute angle to a direction of travel of the locomotive along the rail.

9. The snow flap of claim 1 having material characteristics that do not
interfere with the normal operation of locomotive wheels should said flap detach from
said locomotive wherein said material characteristics minimize said locomotive
wheels relative displacement should said flap fall onto a rail, said relative
displacement of said locomotive wheels have a lateral/vertical displacement value less

than about 1, said flap extending toward but stopping short ot the railroad rail.

10.  The snow flap of claim 9 wherein said material characteristics of
said flap include having a property of resistance to bending sufficient to detlect settled

snow that is not removed by a locomotive snowplow.

11.  The snow flap of claim 1 having material characteristics that do not
interfere with the normal operation of locomotive wheels should said flap detach tfrom
said locomotive wherein said material characteristics includes a thickness that does
not exceed about 0.125 inch, said flap extending toward but stopping short of the

railroad rail.

12.  The snow flap of claim 1 having matenal characteristics that do not
interfere with the normal operation of locomotive wheels should said flap detach from
said locomotive wherein said material characteristics include a permanently
collapsible structure said permanently collapsible structure is an infrastructural

matriX.

13.  The snow flap of claim 1 having material characteristics that do not
interfere with the normal operation of locomotive wheels should said flap detach from
said locomotive wherein said material characteristics include a pliable material when

said flap is not fixedly secured to a locomotive, said pliable material conforms to a

rail surface should a locomotive wheel run over said flap.

14
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14. A device for locomotive snow removal enhancement comprising:
a flap extending below a lower edge of a locomotive snowplow, said flap
including:
an upper portion operably attached to said locomotive, and
a lower portion extending from said upper portion, wherein said
lower portion has a resistance to bending and 1s configured and dimensioned for
normal operation of locomotive wheels should said lower portion detach from said
upper portion operably attached to said locomotive wherein said lower portion is

corrugated to increase strength and rigidity without increasing thickness.

15.  The device according to claim 14 wherein said upper portion has a
resistance to bending and 1s configured and dimensioned for normal operation of

locomotive wheels should said upper portion detach from said locomotive.

16.  The device according to claim 14 wherein said upper portion is
configured and dimensioned for mounting said flap to a structure of a locomotive,

said flap extending toward a rail and being within close proximity thereof.

17.  The device according to claim 14 wherein said flap 1s disposed

above at least a substantial width of a rail surface.

18.  The device according to claim 14 wherein said upper portion further
includes at least one opening for mounting said flap to a structure of a locomotive,

said flap extending toward said rail and within close proximity thereof.

19.  The device according to claim 18 wherein said at least one opening

further comprises a rigid lining therein.

20.  The device according to claim 14, wherein said upper portion and

said lower portion is corrugated.

21.  The device according to claim 14, wherein said upper portion is

thicker than said lower portion.
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22.  The device according to claim 21, wherein said corrugated lower
portion includes a back support member extending from each valley portion of
corrugation on one side of said flap and depends from a lower surface of said upper

portion.

23.  The device according to claim 22 wherein said back support
member 1s configured having a base depending from said lower surface and as thick
as said upper portion and further configured to taper in thickness as it extends and

joins to each said valley portion.

24.  The device according to claim 23 wherein said upper portion

includes at least one opening.

25.  The device according to claim 24, wherein said at least one opening

includes a rigid lining therein.

26. A device for locomotive snow removal enhancement comprising;:

a locomotive snowplow;

a flap having a lower portion and an upper portion, at least said lower
portion extending below a lower edge of a locomotive snowplow;

an area in said upper portion for mounting said flap, said flat extending
toward a rail and within close proximity thereof; and

a fixture assembly attachable to a locomotive and attachable to said area,

wherein at least said lower portion of said flap is substantially curved, said
flap is concave to a direction ahead of a direction of travel of a wheel of said
locomotive;

wherein said concavity of said flap is defined by first and second lateral
edges of said flap being out of plane with a vertical median of said flap, said edges
being cut of plane in the same direction as one another from said plane of said
median, and

wherein one of said first and second lateral edges is located more forward

than the other of said first and second lateral edges relative to a direction ahead of a

direction of travel of a wheel of said locomotive.
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27.  The device according to claim 26, wherein said edge located more
forward is one of said first and second lateral edges that is also located more inboard

relative to said locomotive than the other of said first and second edges.
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