Nov. 20, 1951

METHOD

J. H. MGFADDEN 2,575,390
AND APPARATUS FOR WORKING RAILROAD BALLAST
Filed Aug. 26, 1946

23—,
20\F'\§
Z;§__” Y\ Y& .y
24_{[No 1

0°38 40 28 40 28 2o¢ 32 38

P

T 5 .o -
st ST
N7/ PR %4' 56 s4

RS . N N N ~ SN NSRS A 3N

. INVENTOR.
Jouk H. Mc Fapoen

BY

Aoy P by

ATTORNEY.



Patented Nov. 20, 1951

2,575,390

UNITED STATES PATENT OFFICE

2,575,390

- METHOD AND APPARATUS FOR' WORK]NG
: RATLROAD BALLAST -

John H. McFadden, Maplewoo’d Mao.
Applica.tion Aug'ust 28, 1946 Serial No. 693, 096

. 13. Clauns.
. =k .

- 'This invention vrelates to- improvement‘-s in
methods and apparatus that are’used to: apply
ballast under the track on railroad rights of way:
More particularly, this invention relates-to im=
proved methods-and apparatus that are used-to
apply ballast under raised sections of track onr
railroad rights of way.

It is, therefore, an objeet of the present inver-
tion: to provide improved -methods and apparatus
that are used to apply banast under raised: see«
txons of railroad ‘frack.

‘In raising and balasting railroad track: or in
reballasting railroad-track, it is the almost utif=
versal-practice foday to initially “skeletonize” the
track by removing the-old:ballast that is in con«
tact with the ties, and then to ballast the ‘track
by distributing new ballast along-the track and
forcing the new ballast under and between the
ties. The “skeletonizing™ operation ‘is desirable
because the old ballast-is'often so fouled with dirt
and-clay that it will hold water and will permit
that water to act on-the railroad bed; and if the
old ballast is not removed before the fresh ballast
is'added, it may intermingle with the‘fresh ballast
and detract from the utility of the fresh ballast:
The ballasting operation includes distributitierthe
new ballast along the track by means-of a-hepper
car, placing a-jaek under-one¢ of the rails of the
track, placing a-second jack urnider the othertail

at a peint opposite to- the:first jack; actuating _

the two jacks fo liff the two rails of the track to
o predetermined height above the level'of the
former road bed, and then applying the previ-
ously distributed ballast-to: the ties: While-the:
track is being raised, measuremerits are made by
optical or other means to'make sure that the
track is raised to-the correct height. Once the'
correct track height has been obtained, the crew
of mexr use their shovels to gpply the distributed
ballast to the ties:

- The rails and ties of modern railway track are:
so‘heavy that it is custemary to-jack up the track
at distances no greater than one-half of the
lehgth of a rail; and by initially distributing bal-
last along the track and then raising the track
at such short intervals, a series of sections of
loose ballast are formed. This loose ballast: in
these sections must be solidly and uniformly sp-
plied under, and to the sideés of; the ties to prevent
settling, sinking or tilting of the track when
traffic is resumed. In almost all cases today, the
loese ballast in each of the sections is finally ap-
plied by large crews of men with their shovelsy

a time-consuming operation. The present:inven-

" tion- obviates these- objections by providing: a
wheeled -device: that can be moved-along: & rail«
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road track to-facilitate the: “skeletonizing”- and-
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ballastinig of that track. Itistherefore an object
of- the present invention to- provide s wheeled
device tliat cany be moved along a railread track

- toTacilitate the “skeletomzmg” and- banastmg of

that traek:

Various methods arid-apparatus have beernpro=
posed-in the past-as-possible substitittes for the
slow - arid- necessarily- non-uniform “skeletoniz«

0 ing™ and ballastirig work of crews of men. Ofie

method contemplates the use of heavy ‘work: cars
that- have track-raisirig- sleds or bars which are
initially forced under the track snd-are intended
to engage the bottoms- of the ties and ferce the
track up from its original position.- This method
is objectionable for several Teasons. - For exstple
the sleds or barsiwill have inclined faces that
extend- partially above and partially” below the
level of the bottoms-of the ties and will press
directly against the-bottom edges of the ties and
will - apply side thrusts to those ties which will
eause some of them ' to slide along the rails oF
will cause the ties to rotate relative to the rails:
The rotation of the ties; which is known as To¥
ing, occurs because the ties-are mitially subJected
to-upward holding forces from- the: spikes: while
being- subjected ‘to-side-thrust forces from-the
sleds or bars; those forces creating -resiiltant
turning forces oty the'tiés. The side thrustforees
are so-much- greater-than’ the holding  forces* of
the splkes that the ties- dre eventually - pulfed
away from the spikes, and then the ties rotaie:
or-roll; freely along the rails“in response to the
continued side-thrust’ forces from- the- sleds “or
bars. The slidifig" of the ties along the raﬂ‘s 15
serious enough but:the roliing of the ties is’ inz
finitely more serious. The ordirfary railrosd tie

is seven (7) inches high and nine (9) inches wide
and its' diagonal is approx1mate1y eleven (11)‘
inches long.  Thus if g track raise is based on a
tie height of seven (7) iriches and g humber of
ties are rolled by thé'sled or Bar, and they w1II
be so rolled, the track raisé will be fiomi two (2).
ta four (4) 1nches too h1gh Moreover the. raxfs;

ties and will not even be spiked to those ties;
the ties having been pulled away: from the spikes
as the ties were rotated or rolled.- In. addition the
leading: edge of the sled. or bar may ram:into tles
that extend a: few inches helow the rest-of the:
ties; and in such: cases:will either splinter: the tie:
or will halt the operation: of the:sled:orbar. Not
only is: the: operation of :the:sleds: ox¢ bars: objeg+
tionable: from the stanidpoint:of tHe injury to:the
ties and the undesired variations in the héight of-



the track raise, but it is also objectionable be-
cause the sleds or bars do not apply the new
ballast. Instead they merely raise the track a
short distance and let the-ballast fall into place.
This is a haphazard method at best and cannov
provide uniform application of the ballast. Par-
ticularly is this true where the raise is relatively
small as it must be w1th such methods and ap-
paratus, - ..

Another method that ‘has been proposed but
has been determined to be impractical, uses work
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cars which carry jacks or other lifting devices ..

to bend the track upwardly while ballasting de-
vices carried by the cars either dpply new ballast

to or remove old ballast from the ties of the track.
This method is impractical for several reasons
but principally because the weight of .the car .
securely pins down the portions of the track be-

neath the wheeled trucks of the car while. the
jacks or other lifting devices positively raise the
section of track mtermedlate those portions of
track which are unde1 the. trucks of the car.. To
prevent permanent injury to the track, the height
of the raise must be such that the splice bars at
the ends of the rails of the track will not be bent
beyond their elastic limit; but this requlrement
limits the user of such cars to track raises of
trivial value since the span of the wheeled trucks
of the car is deﬁmtely limited. In addition, these
methods and apparatus are furthe1 objectionable
because they must either be used on a start-and-
stop basis whereby each section of track must be
treated individually or some form of track rais-
ing device must be prowded that will provide con-
tinuous raising. of the track.

The present mventxon obviates these objections
by raising a section of track by means of jacks,
tamping new ballast under the tie adjacent the
jacks, Jackmg up and tampmg addmonal sections
of track, and then'moving along the track a light~
welght wheeled device that carries a removable
ballast-working grid whlch is heid below and
out of contact with the ties of the track It is
therefore an obJect of the present invention to
provide a series of raised and tamped ties and to
move a ballast-working grid under the ties of the
track to give uniform apphcatlon of ballast under
the track. .

.In applying ballast under the t1es and ralls
of a section of railroad track it is necessary that
the track be not “center bound.”

the ballast beneath the rails; and in a “center
bound” track the ballast between the ralls can
act as a fulerum and cause tilting or seesawmg of
the ties as the trains pass over the track. . In such
instances, the roadbed . will be unable to provide
a smooth, even ride for the trains passing over
it. ~This is highly objectionable and should be
avoided. The present invention obviates this ob-
jection by providing & scraper bar on the ballast-
working grid carried by the wheeled device, and
this scraper bar provides a reduced amount of

ballast immediately adjacent the centers of the

ties. This reduced amount of ballast keeps the
track from *becoming “center -bound,” even
though the rest of -the ballast is thoroughly

tamped down by the passage of frains over the

track. - It is, therefore, an object of the present
invention to provide 4 scraper plate on the bal-
last-working grid carried by the wheeled device.
- Other objects and advantages of the present
invention should become apparent-from an ex-
amination of the drawmg and accompanying de-
scription. - : TN

A “center °
bound” track is one wherein the ballast. between,
the rails of the frack is somewhat higher than.
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In the drawing and accompanying description,
a preferred embodiment of the invention is shown
and described, but it is to be understood that the
drawing and description are for the purpose of
illustration only and do not limit the invention
and that the invention will be defined by the ap-
pended claims.

In the drawing, Fig. 1 is a side elevational view
of the wheeled device and the-depending ballast-
working grid provided by the present invention,
and it shows that device and grid adjacent track

-whieh has had ballast distributed therealong,
‘has been jacked up to the desired level, has had

the ballast taimped under the jack ties, and has

'had the jacks removed,

- Fig. 2 is an end view showing the wheeled de-
vme and ballast-workmg grid of Fig. 1, and

Fig. 3 is an enlarged perspective view of one
end of one of the cross bars of the ballast-work-
ing grid member of Fig. 1.

Referring to the drawing in detall the numeral
10 denotes the supporting body structure of a
wheeled device that is llght in weight and can
easily and quickly be placed on or removed from
the rails of ‘a railroad track, the nume1a1 12
denotes 10ng1tud1nally extending boards seeuredf
to the body structure 10, and-the numeral {4
denotes downwardly depending bearing supports
that are secured to the underside of the body
structure (0 and that enclose the axles 1§ fo
which the wheels 18 are secured Attached to
the longitudinally extendmg boards i2 and ex-

. tending transversely thereof are supports 20.
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Permanently affixed to the ends of the supports
20 are bolt-carrying sleeves 22 which carry re-
ciprocable bolts 23. The bolts 23 have the outer
ends thereof extending outwardly beyond the
ends of the supports 20. Pivoted to the bolts 23
are downwardly depending spacing arms 24, and
attached to the lower ends of the downwardly
depending spacing arm 24 is a ballast-working
grid. This grid includes side bars-26 and blunt-
faced cross bars 28 and 30 The ballast-working
grid is secured to the downwardly depending:
spacing arms 24 by pivots such as bolts 25.
Cross bars 28 and 30 differ principally in that
a scraper bar 34 is attached to and carried by the
cross bar 30. The cross bars 28 and 38 are se-.
cured to the side bars 26 by inferaction between
the notches 27 in the ends of the cross bars 28
and 30 and the openings 40 in the side bars 26.
The openings 40 in the side bars 26 are longer
than the cross bars 28 -and 30 .are wide, thus
permitting free insertion of the cross bars into.
said openings and also permitting free removal
of . said- cross bars from said openings.  The
notches- 27 at the ends of the cross bars 28 and
30 are dimensioned so they are wider than the.
side bars 26 are thick, thus. permitting the por-
tions of the side bars 26 adjacent the openings:
40 to.fit into the notches 27. 'This interaction
between the notches 27 and the openings 43 of
the side bars 26 securely holds the cross bars 28
and-30 in position relative to the side bars 26 to;
form a rigid and sturdy ballast-working grid.
The side bars 26 are also provided with openings
32 and 36 at the opposite ends thereof; and these-
openings are intended to receive a flexible cable
38, or other pulling means. The cross bar 30
should always be secured to the rear end of -the
ballast-working grid; and whenever the direction

. of movement of the wheeled device is to be re-

76

versed, the cross bar should be moved to the op-
posite end of the grid.

As-indicated in Fig. 1, the cross bars 28 and 30 -

wxll,be,approxlmately two to three inches below
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the lower surface of all average-size ties attached-

to the rails of the track. If-any “of the-ties of
the track projects down below the-bottom of :the
rest of the ties a distance greater than tie clear-

anice between the ¢ross bars 28 and: 28 and the’
rest of the ties; that tie would obstruct movement

of ‘the ballast-working grid along 'the ‘traek.

However, such ties-are ‘not to: be-expected- with-

anly degiee of- ‘frequency and- they- would -have

beén rémoved and- replaced during: the- “skele-
tonizmg” operation. - A-chain- 42-is provided that

extends from the upper left-hand bolt 2310 the

lower Fight hand pivot 25;-and: this ‘chain will.

hold'the downwardly dependmg spacing -hars 24
at'rfight angles-to the ballast-working - grid; thus

preventing a shortening. of ithe vertical distance:

between the top: of- the rail and-the tops- of-the
€ross bars 28-and 39. In this'way; the cross bars
28-and 30-are positively held-at a -constant dis-

tance from the top of the raily: thus they: can-

prov1de smooth and-even- apphcatmn -of the bal-
last -t0-the ties.

."The bolts 23 are reclprocable in the sleeves 22
to permit separation of: the spacing arms 24 from-

the wheeled device whenever the wheeled- deviee
miust be removed from the track to-permit pas-:

sage of seheduled-traffic.- Ordinarily-the bolts 23
will be in the outwardly projecting -position
shown in Fig. 1 and in that position the bolts ex-
tend through the openings-in- the upper ends of
the spacing arms 24.. When. desired, ‘however,

the. bolts 23 can be: forced back :ihto retracted-

position and fieed- from- the spacing arms 28.
This enables the workmen: to- “skelefonize” and
ballast track over which normal running sched-
ulés are being maintained. In‘addition, this ob-
viates.the need of a locomotive-and tain ‘crew
to move the device to and from a-siding and thus
eliminates tune-consumlng delays occasmned by
such movement.

+'The cross.bars 28. arld 30 wm normally be se-

cured to the side bars.26-of the ballast-working
grid, but where desired.they can be.removed.
This can. be done-by striking. the.side. bars. 25
and forcing them to.move relative to.the.cross

bars 28 and 39 until the notches 21.0of -the cross.
bars 28 and 38 are clear of the edges of the open-.

ings. 40. Thereafter the. side bars.25.can be re-
moved. This permits withdrawal of the. cross.

bars 28 and 39 from the ballast at the .comple-

tion of the track ballasting operatlon )
The openings 46.in .the side bars 26 of the bal-
last-working grid are preferably spaced in such a

way. that the centers of the various openings 48

can be made to register w1th ‘the ce: ters of
ties of the track. Where th1s 1s done, 1t is poss1ble

to move the ballast—workmg grld 0 the Cross,

mg arms 24 are rotated into honzontal po '
trains can pass over the track w1thout i

the ballast-working grid and without hindr ice

o, the trains. In the’ absence of this spac1
the cross bars 28 and 39, the sh1ftmg of the bal-
1ast. as the trafic Dasses along the, track might
permﬂ: a bénding of the Cross ‘bars 28 and 38,

The ballast-workmg grid of the present 1nVen-,
tion is well suited f01 use in “skeletomzmg” and’

ih’ ballasting track. Inthe “skeiétonizing” opéra-
tion the track is 1mt1a11y raised two (2) or three
3) 1nches with jacks, the old ballast 82is tamped
under the ties adjacent the jacks, the workmen

pass along the raised‘track inspecting it for ties.
that need to be replaced and also" stnkmg some

ot ‘the ties with heavy mallets to correct the spac-

ing between the ties or to dislodge ballast” 52
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bridged between: or: clmgmg to the ties, the works
merithen force -the crosscbars 28-and 30 under
the raised track and-secure them-to the side bars
26 -to form the ballast-working' grid, and. then:

.-the ballast-working grid-is - attached  to- the.

wheeled -device and io a pulling devme and’ is
maved- along the track. The edges of the cross
bars'28 and 36 will force their way through:the
relatwely loose ballast §2:disledged: from betweéen
the ties and through the solid ballast 52 under~
neath the ties. Tn’ domg 50;-the edges of the bars
28 'and-30 ‘will-move the ballast 52, dislodged. firom:
between the ties; into the voids-cteated by raising
the: ties, and will also loosen -up the thoreughly
packed: ballast 52 ‘under the ties; consequently:
the-edges:-of the bars 28 and 30-effect the removal
of-most of the ballast-52° from betweer the ties
while effectmg a -general leveling of the old- bal=
last §2. ' If the “skeletonizing? process is-to ‘be
followed by a track raisiig ‘operation, the “skele-
tonizing™ process. can be stopped; but if a track:
raising-operation is not contemplated, the “skela-:
tonizing?” operation must include the step: of
shoveling out the loosened-and-leveled -ballast §2-
to permit- applieation of the new ballast ‘54.
While it is truethat hand shoveling is time-con&
suming and.- expensive, it ‘can. be done: much
quicker after-the passage of - the ballast-working:
grid through the ballast: 52 because: that grid:
loosens the. ballast 52 and obviates the need’ for:
using pickaxes-to attack the thoroughly packed:
and ‘hard-to-get-at ballast 52 under- the tigs.o
Thus, whether or not the “skeletomzmg” opera~
tion is followed by a track raise, the “skeletoniz-

ing” operation is made easier- and less costly by

usé -of the present invention. e

“Upon- the conclusion- of: the “skeletomzmg”
operation, the track must-be newly: hallasted; and. -
that is done as follows: A- hopper car-is- drawn
along the track and is caused- to - d1scharge
through its hoppers a predetermined depth of:
new ballast 54, jacks -are applied under-each- of
the two rails of the-track, the-rails are-raised: to
a. height equal to- the “desired- helght plis: the!
thickriess of the cross bars 28; a portmn of:the
new ballast 54 is tightly tampered under- a: tie'
56.adjacent the jacks, the jacks are removed -and
are used-to raise successivé sections-of ‘the tr ack:
at intervals approximately- equal to one: half- the
length of a rail; the wheeled device of Fig: 1 is-
set on the track, the individual cross bars 28.and:
30 are forced through the loose ballast 54 uhder-
the raised track in such a way that they are in:
the same horizontal plane so the side- bars 26
can-be slipped over the ends-of cross- bars 28:and:
30; the arms 24: are secured-to the wheeled device-.
by means of the bolis-23, the chain 42-is attached:
as shown-in Fig. L, the cable 38 is attached: to-a
pulling device, and then the grid and the wheeled
device are pulled along relative to the track. ‘As-

- the side bars 28 and the wheeled device move for-

ward, cross:bars: 28 and 38 tend to- remain sta<
tionary- because they are embedded in- the- loose’
ballast 84. - This brings the edges-of the openings’
45-into engagement ‘with- the notehes 23- of the

. cross bars 28-and 80;- and thereafter-as the: side

bars.2§ continue {6 move ahead; the- cross- bars-
28-and 30 will be moved through the ballast 54.
-The ballast 54 that was discharged by the hop-
per car can be and preferably will be of uniform
depth, and when the track is raised tothe re--
quired height by the: Jacks some of- that ballast
54 will fall down into the voids formerly oceuple_cl
by-the ties and rails: However, most of the bal~
last 54 will remain in g rather loose state in the

approximate position it assumed:when it felt from*
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the hopper car.  As the blunt-faced cross bars
28 and 30 move relative-to the fies and the rails,
they will not tend to part the ballast 84 and slip
through it but instead will tend to force the bal-
last 54 to move with them. In this way, ballast
54 will be carried from the space between the ties
to fill the voids formed when the ties .and rails
were raised. Too much ballast 54 will not be
moved by the grid since any excess ballast 54 will
be.wiped off of the tops of the cross bars 28 and
30 by the bottoms of the ties. Thus the grid will
supply whatever ballast 54 is required to fill the
voids under the raised ties and rails, buf will not
deplete the amount of ballast 54 required under
or between the ties; and will provide uniform
application of the new hallast 54 to the sides and
bottoms aof the ties. When the cross bars 28 and
30 come to the previously tamped ballast 54 under
the ties adjacent the jacks, which ties are known

as “jack ties,” the cross bars 28 and 3¢ will cub.

directly through that previously tamped ballast
64 and will continue on. Accordingly, once the
wheeled device -has been set up, and once the
ballast 54 has been initially distributed along the
track by the hopper car, the only limitation to
the continuity of the ballasting operation is the
desire of the engineer to halt the ballasting at
any particular point or the fact that an unbal-
lasted bridge or culvert is reached. Thereafter,
the side bars 26 of the ballast-working grid can be
removed and the cross bars 28 and 30 withdrawn
from the ballast 54; or the ballasting operation
can be repeated by applying additional ballast,
additionally raising the track with jacks, and
reversing the direction of movement of the
wheeled device. By using the method and ap-
paratus of the present invention, it is possible
to provide track raises of from one (1) to thirteen
(13) inches with one trip of the wheeled device,
and to provide considerably higher raises by mak-
ing more than one trip with the wheeled device.

The scraper bar 34 attached to the cross bar
30 provides a reduced amount of ballast between
the rails. This keeps the track from becoming
“center bound” when traffic is resumed over the
ballasted track and when that traffic gradually
tamps down the ballast under the ties. Thus the
scraper bar 34 prevents rocking or seesawing of
the tracks and also prevents breaking of the ties.
As previously indicated, the scraper bar 34 should
always be at the rear of the ballast-working grid;
and whenever the direction of movement. of the
grid is reversed the bar 30 shouid be moved to
the opposite end of the grid. If this is not done,
the bar or bars 28 that follow the bar 30 will tend
to make the amount of ballast between the rails
more uniform and will thus detract from the pro-
tection afforded by the action of scraper bar 34.

The ballast-working grid will meet consider-
able resistance from the ballast as it moves
through that ballast, and a large force must be
exerted to move the grid and the wheeled device,
This force can be provided by a power-operated
windlass or winch set at some distance ahead of
the wheeled device, and the windlass or winch
would be moved from time to time to keep ahead
of the wheeled device. The grid will usually be
connected to the windlass by having long cables
38 with their near ends held in openings 32 in
side bars 25 and their far ends held in openings
in a cross bar, not shown, that will lie atop the
rails at a point considerably ahead of the grid,
and by a ecable extending from the cross bar to
the drum of the windlass.
long cables will droop down from the side bars
and rest upon the sides of the right of way; the

‘The rear ends of the-
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far ends of those cables rising up to the level of
the tops of the rails. :

In the drawing the ballast-working grld 1s,
shown with tour cross bars 28 and one cross. bar
3u, making a total of nive cross bars. .It will he.
obvious that more or fewer cross bars can be
used bub the use of from one (1) to five {5) CIoss
bars enables the grid to provide umform}dzsr-h
tribution of the bailast. Where only one cross
bar is used, that bar should have the configura-:
tion of cross bar 30 to enable the grid to keep
the track from becoming “center bound.” It will
aiso be obvious that the bauast-working grid can
be in one piece, as by welding the side pars to
the cross bars or by machining or cutting siots. or_
other openings in a flat plate.

The ties shown in the arawing do not have a"
lengtn that corresponds to the distance between:
the inner faces ot the rails, since the inner faces:
of standard gauge rails are approximately four;
feet and eight and one half iches apart and:
the ties for those rails are ordinarily eight feet:
long or longer. For the purposes of the arawing,
shorter ties were shown but it will be understood;
that the cross bars 28 and 30 will be approxi-:
mately one foof longer than the longest ties used.
on the track with which the present mventmn:
is to be used.

Whereas a preferred embodlment of the mven-
tion has been shown and described in the draw-
ing and accompanying description, it is-obvious;
to those skilled in the art that various -changes
can be made in the form of the invention w1th-_-
out affecting the scope thereof.

What I claim is: :

1. Ballast-working apparatus for use on .rail-
road track wherein said track has had ballast dis~-
tributed therealong, wherein said track has been
jacked up-to the desired level, and wherein the
ballast under the jack ties has been tamped, such
apparatus comprising a ballast-working - grid
which has a plurality of spaced ballast-working.
surfaces that are adapted to extend transversely
of said railroad track and to be positioned below
the ties of said track, a wheeled device that is
adapted to roll along said track, and spacing ele-
ments which extend between said grid and said
wheeled device to normally maintain said grid
in vertically spaced relation below said wheeled:
device, said spacing elements being dimensioned
to maintain said grid below and whoily out of’
contact with the ties of said track whenever said
grid, said wheeled device and said spacing eie--
ments are assembled together and whenever saxd
wheeled device is on said track. '

2. Ballast-working apparatus for use on~1a11—
road track wherein said track has had ballast dis-
tributed therealong, wherein said track hasbeen
jacked up to the desired level, and wherein the
ballast under the jack ties has been tamped, such
apparatus comprising a ballast-working grid,
which has a plurality of spaced ballast-working’
surfaces that are adapted to extend transversely
of said railroad track and to be positioned below.
the ties of said track, a wheeled device that Is
adapted to roll along said track, and spacing
elements which extend between said grid and said,
wheeled device to normally maintain said grid in.
vertically spaced relation below said wheeled
device, said spacing elements being dimensioned
to maintain said grid below and wholly out of
contact with the ties of said track whenever said.
grid, said wheeled device and said spacing ele-
ments are assembled together and whenever said
wheeled device is on said track, said spacing eles
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‘9
sments being’ separahble from said wheeled device
sor said ‘grid ‘whereby said. wheeled :device can be
smoved: independently of said- °r1d to clear sald
trackfor passing trains. .

- 3.Balast~working: mpparatus’ for use ion raxl—

mad track wherein said traek has had ballast dis-
Sributed-therealong, wherein said track has been
-Jacked up -to the desired: level, and wherein the
‘balast under-the jack ties has'been tamped, such
“apparatus comprising a grid which has s ballast-
‘working surface that is-adapted to extend trans-
versely of said railroad track, a supporting device
‘that is-adapted to  move .along said track,.and
-Spacers that extend between and norraaily held
said grid and said supporting device in: vertically
spaced relation, said-spacers and said suppox ting
-device ‘being dimensioned to maintain said erid
-&ba constant distance below said track and beélow
and out of engagement' with the ties theresf as
said supporting device iz moved relative to sald
track.
~.° 4. Ballast~working apnaratus for use-on mﬂ—
‘road track wherein said track has had ballast dis-
tributed theresdlong, wherein said track has been
Jacked up to the desired level, and wherein the
Balast under thejack ties tias been tamped, such
-apparatus comprising a ‘grid which has a'balls, st~
working surface that is-adapted fo-extend trans-
versely of said railroad track, a supporting de-
vice thatis adapted:-to- move along said<track, and
spacers that extend between and normally ‘hold
said grid and said supporting device in vertically
spaced relation, said spacers and said supporting
device being dimensioned to maintain said grid at
a.constant distance below sdid track and helow
and out of engagement with the ties thereof as
said supporting device is moved relative to said
track, said spacers being separable from said grid
or said supporting device to permit relative move=
ment between said grid and said supporting de-
vice to clear said track for passing trains.

5. Bdllast-working apparatus -for use aon- rail-
road track wherein said track ‘has had ballast dis-
tributed therealong, wherein said track has heen
jacked up to the desired level, and wherein the
ballast under the jack ties has been tamped, such
apparatus comprising a grid which has a ballast~
working surface that is adapted to extend trans-
versely of said railroad track, a supporting de-
vice that is adapted to move along said track, out-
wardly projecting members secured to and car-
ried by said supporting device, spacing members
that are rotatably connected to said grid and are
removably secured to said outwardly projecting
members, the rotatable connection between said
spacing members and said grid permitting said
spacing members, upon their disengagement from
said outwardly projecting members, to be rotated
toward said track and out of the path of those
portions of passing trains which project out-
wardly beyond the rails and ties of the track, said
spacing members and said supporting device being
dimensioned to maintain said grid at s constant
distance below said track and below and out of
engagement with the ties thereof whenever said
supporting device is on the track and said spac-
ing members extend upwardly at a predeter-
mined angle toward said outwardly proiecting
members, and means to normally maintain said
spacing members at said predetermined angle.

6. Ballast-working apparatus for use on rail-
road track wherein said track has had ballast dis-
tributed therealong, wherein said track has been
jacked up to the desired level, and wherein the
ballast under the jack ties has been tamped, such
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-apparatus comprising g grid- which has a plurality

of bars that are adapted to extend:transversely
ofsaid track and-to. be positioned:-below the ties

‘of said track, a-supporting -device that is adapted

to.move along said track, and.spacers that.extend
‘between said bars:and said supporting :device to
‘normally maintain said bars and said supporting
device in vertically spaced relation; said support-
ing device .and said spacers being -dimensioned to
‘maintain: said bars below and wholly eut of en-
gagement’ with the ties of said track; said: bars

~having blunt faces and: being adapted to push

‘ballast with said faces.

7. Ballast-working apparatus for -use ‘on Tail-
road track wherein said-track has had ballast dis-
tributed therealong, whefein said track has been
jacked 'up to the .desired level, and whetrein the

-ballast under the jack ties has been tamped; such
“apparatusicomprising a’grid which Has substans

tlally parallel ‘side ‘members and a ‘plurality.of
transversely ‘extending ‘ballast-working members
‘which can be inserted under ‘the ties of railroad
tracks, -said side members having spaced :slots

‘therein that are dimensioned to receive and carry

said transversely extending: members; said trans-
versely extending members having notched ends$
that can be removably held in said slots in said
side members, a supporting ‘device that can move
alohg said track, and spacing members extending
between ‘said- supporting ‘device and said grid to
normally "‘maintain said supportmg device and
satd grid in'spaced ‘rélation; said" spacing mem-
bers -and “said: supportmg device being~dimen-
stoned ‘to maintain said transversély- extending
‘members of said grid at's constant distance below
said track and’ below and out-of engagement: Wff,h
the ties thereof as said: supporting devme 1s moved
along ‘said track.

8. Rallast-working apparatus for usé on raﬂ-
road ‘tracks ‘wherein said ‘track has had:ballast
distributed therealong, wherein said track ‘has
been jacked up to ‘the desired Tevel, and wherein
the ‘hallast under the jack tles ‘has been’tampéd,
such apparatus comprising 4 grid which has-sib-
stantially parallel side members and a plurality
of transversely extending ballast-working mem-
bers which can be inserted under.the ties of rail-
road tracks, said side members having spaced
slots therein that are dimensioned to receive and
carry said transversely extending members, said
transversely extending members having notched
ends that can be removably held in said slots in
said side members, a supporting device that can
move along said track, spacing members extend-
ing between said supporting device and sald grid
to normally maintain said supporting device and
said grid in spaced relation, said spacing mem-

" bers and said supporting device being dimen-

80

sioned to mainfain said transversely extending

members of said grid at a constant distance be-

low said track and below and out of enga;gem'ent

with the ties thereof whenever said spacing mem-.-
bers extend upwardly at a predetermined angle

toward sald supporting device, and means to,

normally maintain said spacing members at said

predetermined angle.

9. The method of working ballast in and a,round
the ties of a railroad track that has had ballast
distributed therealong that comprises jacking up
a portion of said track to the desired level with
jacks, thereby permitting said ballast to fall be-
neath said raised portion of said track, tamping
ballast under the jack ties, removing the jacks,
and moving a ballast-working grid through said
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‘ballast in a direction parallel to said raised por-
'tion of said track.

“10. The method of Working ballast in and
around the ties of a railroad track that has had
‘ballast distributed therealong that comprises
jacking up a portion of said track to the desired
Jevel with jacks, thereby permitting said ballast
to-fall beneath said raised portion of said track,
-taimping ballast under the jack ties, removing
-the ' jacks, and moving a ballast-working grid
through said ballast in a direction parallel to
-said raised portion of said track, while maintain-
ing said grid below and wholly out of engagement
»With the ties of said track.

/11, 'The method of working ballast in and
'around the ties of a railroad track during a track
raise which comprises distributing ballast along
sald track, raising a portion of said track a dis-
tance equal to the height of the ralse plus the
‘thickness of a ballast-working sufface on a grid,
tamping ballast under the jack ties, inserting
said ballast-working -surface of said grid in the
Joose ballast under said jacked up portion of said
track, removing said jacks, and moving said grid
through said loose ballast and said tamped ballast
in a direction parallel to said track while main-
taining said grid at'a predetermined distance be-
Jow the top of said track and below and wholly
out of engagement with the ties of said track.

12. Ballast-working apparatus for use on rail-
road track wherein said-track has had ballast
distributed therealong, wherein said track has
been jacked up to the desired level, and wherein
the ballast under the jack ties has been tamped,
such ‘apparatus comprising a grid which has a
plurality of spaced bar members that are adapted
to extend transversely of said railroad track and
to be positioned below the ties of said track, one
of .said bars having a projection thereon that
extends- beyond the rest of said bars to provide
a reduced amount of ballast-in that -portion of
the ballast between the vertical planes defined
by the rails of said track, a supporting device that
is adapted to move along said track, and spacers
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that extend between and normally hold said grid
and said supporting device in vertically spaced
relation, said spacers and said supporting device
being dimensioned to maintain said grid at a
constant distance below said track and below and
out of engagement with the ties thereof as said
supporting device is moved relative to said track.

13. Ballast-working apparatus for ‘use on rail-
road track wherein said track has had ballast-
distributed therealong, wherein said track has
been jacked up to the desired level, and wherein
the ballast under the jack ties has been tamped,
such apparatus comprising a grid which has a
ballast-working surface that is adapted. to ex-
tend transversely of said railroad track, a sup-
porting device that is adapted to move along said
track, and spacers that extend between and nor-
mally hold said grid and said supporting device
in vertically spaced relation, said spacers and
said supporting device being dimensioned to main-
tain said grid at a constant distance below-said
track and below and out of engagement with the
ties thereof as said supporting device is moved
relative to said track, said ballast-working sur-
face having a greater vertical thickness between
the two vertical planes defined by the rails of
said track than it has adjacent said planes,
whereby a reduced amount of ballast will be
provided in that portion of the ballast between
said planes, said ballast-working surface being
adiacent the rear of said-grid.

JOHN H. McFADDEN
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