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My inventiou relates to an improved ma-
chine for reballasting railvoad tracks. More
particularly it relates to a machine capable
of raising the tracks and ties, removing a
portion of the ballast, screening the ballast
and replacing the screened material on the
roadbed.

The operations which my machine is ca-
pable of performing have in the past usually
been performed by hand, which are slow,
Jaberions and  expensive processes. The
process of reballasting is necessary in ovder
to extend the life of the ties, to renlign the
track, increase the bearing area on the sub-

5 grade, to provide elasticity to the track. to

mprove drainage of the roadbed and to
minimize heaving.

I am aware that several machines embody-
ing varions principles of operation have
heen suggested in the past. but all of these
have proved impractical in one respect or
another due to a failure to comprehend some
of the basic requirements of this tvpe of
machine. )

Tt is an object of my invention to provide
an improved machine for veballasting road-

eds which is effective and speedy in opera-
fon.

A further object is to provide an improved
means for raising the rails and ties so that
the bhallast may be readily dug out from
hencath them.

A fwrther ohject is to provide an improved
means for adjusting the tie raising devices
so that the machine may be efficient]ly and
effectively used in reballasting curved tracks.

A farther object is to provide improved
menns for removing the track raising means
from operative position to a position in
which they will not interfere with the frans-
portation of the machine from one job to
another.

A further object is to provide an im-
proved conveyor mechanism for raising the
ballast from the roadbed to a screening de-
vice.

A favther object is to provide an improved
machine which will operate efficiently and
speedily to remove the ballast from Leneath
the tracks, raise it to a screening device
where the ballast may be cleaned, and return
the cleaned hallast to the roadbed.

Other objects will appear from the fol-
lowing description. reference being had to
the neeompanving drawings in which:

Figure 1 is 2 side elevation of the com-

Serial No. 121,304.

plete machine shown more or less diagram-
matically as mounted on a flat car.

Figure 2 is a plan view thereof.

Figure 3 is a side elevation of a portion
of the machine taken on the line 83—8 of
Figure 2.

Figure 4 is a similar view of the rear por-
tion of the machine taken on the line 4—4
of Tigure 2.

Figure 5 is a vertical transverse sectional
view of the machine taken on the line 5—5 of
Fioure 3.

Figure 6 is a similar sectional view taken
on_the line 6—6 of Ifigure 3.

Iigure 7 is a horizontal sectional view
taken on the line 7—7 of Figure 8, showing
particularly the means for digging the bal-
last from beneath the track.

Figure 8 is a plan view of the means by
which the digger mechanism is elevated,
taleen on the line 8—8 of Figure 3.

Figure 9. is a longitudinal vertical sec-
tional view of the chain and housing used
to carry the digging teeth.

Figure 10 is a {ransverse vertical sec-
tional view of the chain and housing taken
on the line 10—10 of Wigure 9.

Figure 11 is a transverse vertical sectional
view showing somewhat diagrammatically
the track raising jacks and their operating
meang, the view being taken on the plane
represented by the line 1111 in Figure 1.

Figure 12 is a detailed view of the digging
means, shown partly in section.

Figure 13 is an elevation of one of -the
digger teeth and its mounting, taken on
the plane represented by the line 13—13 in
[Pieure 12,

figure 14 is a similar view taken on the
line 1d—14 of Ticure 12 and

Figure 15 is a third view of oue of the
digeer teeth as seen from the line 15—15 in
Tigure 14.

A brief general description of the fune-
tions and purposes of the machine of my
invention will be given so that the detailed
deseription may be more readily understood.

The machine as a whole is mounted on
a long flat car and comprises the following
mechanism: A pair of jacks with means for
operating the same are secured to the flat
car and are adapted to raise the tracks so
that track raising shoes may be placed be-
neath the ties. These shoes are transversely
slidable so that they may be inserted beneath
the track from the side. These track rais-
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ing shoes are also vertically adjustable and
are in the general form of a wedge so that
the machine as it is pulled along by a
locomotive will wedge the track upwardly.
A digging mechanism is positioned directly
behind the track raising shoes and 1s
adapted to scrape out the old ballast and
move it toward the side of the track, where
suitable flight conveyors are provided to
raise it to a chute by which it 1s guided to
a rotatable screen. This screen serves to sift
the dirt and débris from the ballast, the dé-
bris being conveyed to a following car or
to one sicde of the track and the gravel and
rock being replaced upon the roadbed. The
digging means, as well as the flight con-
veyors, are adjustable so that they may e
raised out of the way when the machine is
to be transported from one place to another.

The flat car upon which the machine is
mounted, and which comprises an essential
part thereof, may be constructed according
to well recognized car builders’ practice,
the only mecessary difference being that it
must be considerably longer than the usual
flat car, thus providing a sufficient span to
permit the track between its end trucks to
be raised about 8 or 10 inches, so that the
ballast directly beneath the tracks may be re-
moved by means of a digging mechanism.
The flat car top 21 is supported by the tracks
92 and 23, which are preferably placed as
near the ends of the top as is compatible
with good engineering constiuction. The
wheels of the trucks, of course, traver upon
the rails 24 and 25, which, as is customary,
are spiked to ties 26. The top 21 is prefer-
ably made of sheet steel, and it is suitably
reenforced by a box girder 27 (Figures &
and 6) and other suitable well known brac-
ing rods and reenforcing members (not
shown).

In conumencing the operation of the ma-
chine, the tracks must first be jacked up so
as to permit the insertion of the track rais-
ing shoes. The jacks 28 which ave diagram-
matically shown in Figure 11 are adapted to
be operated by links 29 pivoted to their
handles, the links 29 being also pivoted to
bell cranks 30 which are pivotally mounted
on the top of the car. The long avms 30°
of the bell eranks serve as handles by which
the jacks may be operated. The jacks are
adapted to be raised into inoperative posi-
tion by means of cables or chains 32, which
extend upwardly through the floor of the
car-and are adapted to he wound up on small
manually operated winding drwms 53. When
the tracks have heen raised a sufiicient dis-
tance to permit their insertion, a pair of
track raising shoes 34 and 35 are swung
downwardly beneath the ties, as will present-
ly be described.

The shoes 84, 85 arve preferably made of
a heavy plate steel and are best shown in

1,625,864

Figures 3, 5 and 7. The shees are adapted
to he holted tegether by means of the con-
necting bars 36 and 87, which are suitably
reenforced and holted to the shoes 34 and
35 respectively. The shoes have longitudinal
ridges 34° and 35" which extend beyond the
front edges of the shoes forming wedge
shaped toes which slide beneath the ties and
pport them at points a short distance in-
side the rails.

The outer edges of the shoes are curved
upwardly and riveted to downwardly pro-
jecting arms 38 and 39, which arms are in-
tegral with, or secured to hovizontal bars
492 and 43 respectively. These bars lie along-
side one another, and are guided for sliding
longitudinal movement by vertical rollers 40
and supported for sliding movement on the
horizontal rollers 40*. Racks 42 and 42P,
fixed to the upper edges of these bars, are
adapted to mesh with pinions 44 and 45 ve-
gpectively.  These pinions are secured (o
shafts 46 and 47 vespectively, which ave suit-
ably jowrnaled in bearings 48 and 49 respec-
tively, which are securved to w sliding frame
50 of the machine. These shafts 46 and 47,
as shown in Figuve 3 extend veavwardly and
serve other purposes, as will later be de-
seribed. Tach of these shafts has a socketed
dise 52 (Figure 3) secured thereto by which
the shatt may be rotated, the sockets being
adapted to receive a suitable handle such as
a pineh bar or similar rod. It will be ap-
pavent from this construction that the shoes
34 and 35 may be moved inwardly and ont-
wardly by the rotation of the shafts 46 and
47, to place them heneath the ties, and to
remcve them fromu this position when the
muchine is not in operation.

The shoes are also arranged to be raised
and Jowered.  For this purpose, a pair of
brackets 54 and 55 (Figure ) ave wounted
on the floor 24 of the flat car. Rotatably
secured in these brackets are two pairs of
serews. 56 and 5T which thread into suoit-

sU

able nuty fixed relative to the frame 50 in.

which the bars 42 and 43 ave guided, so
that upon rvotation of these screws the frame
50 and the bars 42 and 48, together with
the shoes 3+ 35 may be raised and lowered.
Tixed relative to these serews 56 and 57 are
gears 58. The pair of screws 56 are on the
left hand side of the machine and the pair
of serevws 87 ave on the rvight hand side of
the machine (vice versa Iig. 5). The gears
58 secured to the screws 5§ are inter-con-
nected by a pinion 59 which is suitably
mounted on stub shaft 60 bearing in the
bracket 54. A similar pinion 1s provided to
connect the gears 58 of the serews 57, The
driving shaft 61 by means of which these
serews are rotated ig mounted ina pair of
hearing brackets 62 and 627, which are bolt-
ed to the hrackets 54 and 55 rvespectively.
This shaft 61 carries a pair of bevel gears

70

75

80

85

095

100

105

110

115

Iso

130




=4

10

30

35

40

b
B

60

65

1,625,864

63 which mesh with the complementary bevel
pinions 64 which are keyed to the stub shafis
60 and which, through the pinions 59, trans-
mit the motion to the gears 58. A \])l()dx(‘
65 is fixed to the central portion of the sheft
61 and is driven by a chain 66* which may
e either manually actuated or may be op-
erated by any suitable power means.

A pair of counterweights 66 ave supported
by suitable cables 67 which pass over sheaves
68 and are secured to the bars 42 and 43
respectively, so as to facilitate the raising
and lowering of the shoes. The sheaves 3%
may be carvied by shafts 69 supported i
suitable bearings 71.  As best shown in Fi 19~
ures 1 and 2, the shoes are held in position
by a pair of truss rods 72 (Iﬂome& 1 and T),
which at one end are secured to the forward
end of the car frame and at the other end
are removably secured to the shoes 34 and
35 respectively. When the shoes ave to be
raised from their operative position these
truss rods are disconnected from the shoes
and are secured to supports 73 (Figuve *»\
which are carried by the vertieally slidabl
frame 50 in which the bars 42 and 43 ave sup-
ported. These supports 73 ave slidably atl-
Justable and may be secured in adjusted posi-
tion by a pin 74,

Means for scraping and digging out the
old ballast are provided. These nicans con-
sist of a chain digger device which is mount-
ed so that it may be placed beneath the ties
and rails and be operated so as to carry the
old ballast to the side of the track, where
it is received by suitable elevating con-
veyors, as will hereinafter be deseribed.
This digging and scraping mechanism com-
prises a pair of frames 75 (Figure 7) which
may be inserted beneath the ties. Tach of
these frames forms a housing and guide for
a chain 76 (Figure 12). which is carried and
driven by suitable sprockets 77. which are
rotat: ably mounted in the ends of the immos
75. The roller chain 76 carrvies a p(m ot
links 76+ which have flanges to which the
digger teeth may be suitably secured.

“As best shown in 14101‘1‘05 12 to 15 inclu-
sive. the digger teeth 78 are secured to
blocks 79 by means of set serews 8. These
digger teeth may Dbe made of hardened
manganese steel or cother suitable wmaterial
and are removably secured in the blocks so
that they may be easily replaced if neces-

sary. The Dblocks 79 in which the digger
teeth 78 arve secured are bolted to a frame

member 82, which is pivotally mounted at
the ends of a suitable link 83 which is bolted
to the flanges of the chain links 765 The
frame member 82 carries a pair of rollers
84 which roll on the peripheral edge surface
of the frame 75 which 1s suitably longitudi-
nally slotted at 752 to permit the passage of
the connecting links 83. As rhown in Fig-
ure 12, this etlne surfuce which forms a

8

track for the vollers is cut away near the
rear end of the frame as at 85. As the
rollers 84 of the digger teeth frames reach
this cut away portion 85 the digeer teeth
tilt backward on their pivotal connecting
links 83, and when the rollers reach the end
of the ent away portion 83, they again en-
gage the guide portion of the frame 75
and arve given a sudden kick forwardly
about their pivotal connection with the links
83 50 as to free them from any divt which
may have had a tendency to stick to the
tooth and to throw the ballast toward the
receiving plate of the flight convevor. The
blocks 79 are secured to the frame member
82 by a Dbolt 85. This Dbolt is of small
enough diameter so that should the tooth
contact with some oostwdion such as an
unusually large rock, this Lolt will break be-
fore any of the other parts will give way, so
that great injury to the mechanism is thus
prevented.

From Figures 13. 14 and 15, it will l)o
particularly noted that the digger tooth
extends at an angle downwardly, outwa xd—

Iy and forwardly with respect to its direc-
tion of motion.” By thus positioning this

tooth, a maximum digging effect Is sccured,
and the firmly settled Dallast lying direc lv
Leneath the {1(5 1s readily duﬂ out and re-
moved. The leading surface 79* of the
block 79 forms a scraping elemont by which
the gravel and dirt which has been loosened
by the digger teeth, is earried rearwardly
to the flight conveyor, the operation of
\\ln(h will he hereinatter deseribed.

A plow-like device 88 (Figure 7) is bolted
to the shoes and also to the frame members
5 by a suitable structural steel eonstruc-
tion and serves to scrape the central por-
tion of the roadbed beneath the center of the
ties and scrape the gravel into the path of
the digging teeth. This plow-like device is
removed when the shoes 34 and 85 ave with-
drawn from 1)01}0:“1 the track. As best
shown in Figure 3 and Figure 6, the digger
sprocket 77 is driven by a shaft 91 which is
rotatably secuved in bearings which are
mounted on a frame 93, which may he raised
by means similar to those craployed in rais-
ing the shoes.  The upper end of the shaft
91 carries a bevel gear 94 which meshes with
a similar pinion 95 which is keyed to a shatt
856, The shatft 96 is rotatable in the heaving
bracket 97. and has a sprocket 98 fixed
thereto, which sprocket may be integral with
the bevel gear 95. The bracket 97 hLas a
bridged portion 99 integral with its hear-
ing caps for a purpose which will later .)e
deseribed. Tt is to be understood that the
mechanism for digging which has been de-
scribed constitutes only one-half of the dig-
ging mechanism of the machine. and that a
similar complementary mechanism is pro-
vided for the right Land side of the ma-
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chine. The sprockets 98 are driven hy
chains 101 (see Figure 8) which in turn are
driven by sprockets 102 splined to a shaft

103. The shaft 108 is rotatable in bear-
ings 104 carvied by a frame 105 which is
fixed to the shdmo frame - 93 and to the

channe! 106 +which onneets the shoes w ith
the digger inechanism. The shaft 103 is
driven by a chain 107 which engages a
sprocket 108 carvied by a shait 109 which is
rotatably mounted in a bearing bracket 110
suppor ted by the main frame of the raising
and lowering device. This shaft 109 car-
1ies a second sprocket (nof shown) which is
connected by a chain 112 to any suitable
source of power. such as the engine 113.

The means for raising and I(m ering- the
frame 93 is in every respect similar to that
employed in raising and lowering the shoes,
and it is helieved that it is theref ore un-
necessary to deqcubo thig mechanism in de-
tail. The device is operated by means of
the same chain 66 which is used to control
the shoe raising mechanism., and it wiil
therefore be anmrmt that the dwuu mecha-
nism and the %h\)es will be raised concur-
rently. In Figure 8, a me_ view of this
mechanism is chown similar refevence char-
acters having been employed to designate the
parts which are similar to those described
w ith yeference to the shoe raising and lower-
ing mechanism.

As has been shown, the digging mecha-
nism will remove the ballast from beneath
the ties and carry it ontwardly to the edge
of the track. Means for raising the hallast
will now be described.  This means consists
of a flight conveyor which comprises a
frave desmnatod generally as 121 (Tigu res
3 and 4). Suitable spmdw‘m 192 and 12
are rotatably mounted in this frame ‘mf‘
carry the chain 124 to which the blades 125

are secured.  The frame 121 includes a bot-
tom plate 126 which is adapted to scrape up
the loo%enefl dirt and mmel The s spr ockets
122 and 123, as shown in Figures 3 and 4

(e

Ty
rotate counter-clockwise so that the blades
195 will serape up the hallast upon the plate

7 it upwardly A]OH«' the zmuOh
(ﬂ(ma the inclined bottom
of the frame 121. A side apron 127 formed
of a plurality of plates, is pivotally secured
to the side of the frame 121 and 1@ held in
adjusted p(m(mn by means of a bar 12 8,
wh]ch is slidable relative to the frame 121,
and which mav be secured in adjusted posi-
tion by means of n wedge 129 or in any other
suitable securing means. This side apron
may be pivoted so as to le close to the side
of the frame 121 when the machine is being
moved from job to job. The elevating or
flight conveyor is driven by a chain 131
which engages n suitable sprocket on the
shaft of the engine or ‘motor 113 and slso a
sultable Spl’OC]aCu secured to the shaft 132 to

1926 -md car
which iz formed

2 1,625,864

which the sprocket 123 is splined. The
flight conveyor may be raised from opera-
tive position by means of a cable 134 wh;d
may be secured to the frame 121 and be
wonnd upon a winding drum 133, T hh
winding drwm 1is secured in the end of
shaft 135 which is Tota wtably mounted in suit-
able bearings and carries a worm wheel 1:)\)
(Figure 6) which is rotatable by means of
\\'01 m 187, This worm is operable by means
of a handle 138 secured to its shaft. When
elevating the frame 121, it may pivot avound
the shaft 132 and upon reaching a sufiicient
height, may be moved toward the center of
the car so that the plate 126 will rest upon
the horizontal por Lmn 99 of the l)eauno o7
previously descnbcd The sprocket 123, as
has been said, is splined to the shaft 132, s0
that the conveyor frame as a whole nlay be
readily moved inw udly The flight con-
TGY()I discharges into a hopper 141 which
empties into a rotary screen 142. This ro-
tary screen is carried by a shaft 143 which
is suitably journaled in bearings 144 and
145, and is driven throueh beveled gears 146
and 147, The beveled gear 146 is secured to
a shaft 1 18 which 1s driven by a chain con-
nection from the shaft 182. The gravel and
dirt dumped into the hoppel 141 is screened,
the cleaned gravel discharging from the end
of the screen into the hopper 149, which
lTeads to a spout 151. The spout 151 is ad-
justable, so that the screened gravel may he
directed to any desired portion of the 10f1d
bed.  The dirt falling through a screen 142
is conveved upwardly by means of a %Lllt‘lble
conveyor belt 152 which may be driven by

chain from the shaft 132, and which will
discharge the dirt into the elevating con-
veyor mec hdn]Slﬂ 153, This olnvatmn' COn-

veyor may be driven by a chain or belt 154
from the shaft 132, The dirt from this ele-
vating conveyor passes downwardly through
a chute 155 and deposits upon the conveyor
belt 156 vwhich is carried on rollers 157
mounted in a jointed frame 158. This con-
veyor belt 156 may extend rearwardly suffi-
cient to deposit the dirt and débris into a
gondola car which may follow the flat car
upon which my machine is mounted, or if
desired, the conveyor may be so constructed
so as to convey the dirt to the side of the
road bed.

I claim—

1. In a machine of the class described, the
combination of a flat car, a pair of shoes
adapted to be inserted beneath the ties of the
track, wedge-shaped ridges on said shoes
adsa pttd to engage the lowel surface of the
ties and raise them, means for shifting said
shoes outwardly from said car, and means
for raising said shoes above the level of the
track.

9. In a machine of the class described, the
combination of a flat car, a pair of shoes
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adapted to be positioned beneath the ties of
the track, said shoes being adapted upon
forward movement of said car to raise the
track, a pair of power actuated digging
mechanisms, said mechanisms on one side of
sald machine being secured to the shoe on
that side, means tor concavrently shifting
said shoe and associated 'mechanism out-
wardly, aand means for vaising hoth said
shoes and both of said mechanisms simul-
taneously.

3. In a machine of the class desceribed, the
combination of a {lat ear, a pair of track
raising shees adapted to be positioned be-

5 neath the track, a wedge-shaped plow se-

cured to said shoes, a paiv ot power actuated
digging mechanisms secured hehind said
plow, means to secuve said shoes, plow and
said mechanisms in position beneath the
track, means for moving said parts outward-
Iy from beneath said track and means for
clevating said shoes, digging mechanisis
and plow above the level of said track.

4. In a machine of the class deseribed, the
combination of track raising means and dig-
ging mechanisms fer moving the dirt and
ballast from beneath the tracks, said die-
ging mechanisms comprising a pair of ad-
justably positioned frames, a sprocket ro-
tatably mounted in each end of said frame,
a chain carried by said sprocket. a plurality
of links secured to said chain and extending
through a slot in said frame, a tooth bLlock
pivotally secured to each of said links, and
a tooth inserted in cach of said blocks, said
tooth projecting outwardly, downwardly and
forwardly with reference to its direction of
motion. - )

5. In a machine of the class described, the
combination of a flat car, means for raising
the track upon which said car is adapted to
travel, a pair of digging mechanisms adapt-
ed to be inserted beneath the ties of said
track, said digging mechanisms each com-

8

prising a frame, a sprocket rotatably mount-
ed in each end of said frame, an endless
chain carried by said sprockets, a housing C-
shaped in cross section extending the length
of said chain, a plurality of links secured
to said chain and extending outwardly from
said housing through a longitudinal slot
therein, a digging tooth supported by a
block pivotally connected to each of said
links, a pair of vollers carried by each of
said blocks, and means on said frame adapt-
ed to be engaged by said rollers so as to
cause said blocks to be given an accelerated
motion near the end of the digging portion
of their cycle.

6. In a machine of the class described, the
combination of a flat car, track raising means
adjustably secured to said car and adapted to
progressively raise the track as said car is
propelled along the track, means for moving
said track raising means from operative po-
sition and means for raising said track rais-
ing means above the level of the rails of the
track.
7. In a machine of the class described, the
combination of a flat car, track raising means
adjustably secuved thereto, means for mov-
ing ballast from beneath the track to the
side of the track, and means for clevating
the ballast deposited at the sides of said
track by said digging mechanism comprising
a pair of elevating conveyors.

8. In a machine of the class described, in
combination with a railroad flat ear, a pair
of wedge shaped shoes adapted to be posi-
tioned beneath the ties of the track upon
which the car is adapted to rest, means for
adjusting the position of said shoes relative
to said car, and means inclading counter-
weights for raising said shoes to a position
above the track.

In witness whereof, I hereunto subscribe
my name this 15th day of June, 1926,

GEO. C. MELIN,
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