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The present invention relates to an improved
method of and apparatus for ballasting railway
ties. i

After prolonged subjection to the pounding
and compressing effect. which results from pas-
sage of locomotives and cars over railroad tracks,
the ballast underlying the supporting ties is dis-
blaced laterally and then upwardly between the
ties until the supporting foundation is substan-
tially destroyed. ' Heretofore, it has been com-
mon practice to restore the ballast to a position
underlying the ties by impacting tools operated
from above the upper surface of the ties at an
angle inclined to the plane thereof so as to gen-
erally direct the movement of ballast toward the
areg beneath the ties.

However, the conventional spacing of ties is
not sufficient to permit the tool to assume an an-
gle of much in excess of 45° from the vertical
with the result that a large part of its power is
wasted in driving the ballast downwardly into
the sub-grade rather than horizontally into po-
sition to support the ties. Furthermore, the im-
pacting action is, of itself, objectionable because
of its tendency to crush and pack the ballast
thereby interfering with drainage and fre-
quently occasioning washing away of the ballast
with attendant undermining of the road bed. In
addition, hard spots are formed which injure the
ties because of lack of uniform distribution of
bearing surface.

It is accordingly an important object of this
invention to provide a new and improved method
of and machine for ballasting railroad ties in
which the force utilized to restore the ballasting
material to supporting position beneath the ties
acts in & substantially horizontal plane underly-
ing the plane defined by the bottom surface of
the ties.

It is another object of the invention to provide
a novel method of and machine for ballasting
railroad ties in which a non-percussive as distin-
guished from an impacting force is utilized to re-
store the ballast to a position underlying the
ties. .

A further object of the invention is the pro-
vision of a novel method of and machine for
ballasting railroad ties in which ballast is im-
pelled in two directions from a position between
adjacent side walls of the ties; and below the
plane defined by their under surfaces, to a po-
sition underlying the ties; the ballast immed-
jately above that which was displaced being
caused to move downwardly under the influence
of gravity into a position to be acted upon by
the impelling means.

Yet another object of the invention is to pro-
vide a ballasting machine comprising a plurality
of impelling vanes arcuately movable in g hori-
zontal plane and vertically adjustable from a po-

(CL 104—12)

sition above the plane of the ties to a position
helow the plane defined by the bottem surface
of the ties. .

It is another object of the invention to pro-
vide a ballasting machine comprising a plurality
of impelling vanes and improved means effective
to move the vanes toward and away from a po-
sition underlying the plane defined by the bot-
toin surface of the ties and parallel with the lon-
gitudinal axis of the ties.

A more specific object of the invention is the
provision of a ballasting machine such that the
vertically movable element which constitutes
the support for the impelling vanes may also be
employed as a mounting for the prime mover
thereby eliminating the necessity of employing
dead-weight counterweights to force the vane-
supporting element to its lower or operative po-
sition. :

Other objects and advantages will become ap-
parent from the following description taken in
connection with the accompanying drawings, in
which:

Figure 1 is a side elevational view of a mech-
anism effective to carry out the method consti-
tuting the invention.

Fig. 2 is a plan view of the mechanism shown
in Fig. 1.

Fig. 3 is a vertical elevational view taken on
the line 3—3 of Fig. 2.

Fig. 4 is a view of a vertically movable ele-
ment or cross head utilized to operatively sup-
port the ballast impelling means.

Pig. 5 is an end elevational view of a cross
head and mechanism effective to automatically
control movement of the impelling means.

Fig. 6 shows a method of connecting a plu-
rality of ballast impellers for simultaneous
movement.

Fig. 7 diagrammatically illustrates the extent
of arcuate movement of the ballast impelling
means.

Fig. 8 is a detailed sectional view of an im-
pelling vane and its associated operating shaft.

In the embodiment of the invention selected
for purposes of disclosure, the mechanism of the
kallasting machine is carried on a car {0 com-
prising end and side frame members if, 12, I3
and 14 upon which is mounted a suitable en-
closing cab 5. A pair of trucks 6 and 17T sup-
port the car for movement along rails 18 carried
on cross ties 19, an auxuliary set of wheels 20
being employed to move the car from the rails
when occasion demands.

A sfructural cross head 21 (Fig. 4) of I-beam
cross section as indicated in Fig. 1, is slidably
supported in similar inwardly facing vertically
disposed channel beams 22, the channel beams in
turn being mounted cn the side frames 13 and
14 of the car. Vertical movement of the cross
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head 21 is effected by means of a pair of air
cylinders 23 mounted on the respective side

frames of the machine and operatively connected ..

to the cross head by means of chains 24 which
lead over sprocket wheels 25 carried by a common
shaft 26, the ends of the respective chains being

pivotally connected at 27 to the ends of the cross.

head.

A plurality of spaced, vertically disposed shafts
28 (Fig. 8) are journaled in the cross head 21 for
movement about their respective longitudinal
axes. In this instance the cross head has in-
tegrally formed therewith a plurality of bearings
28 to receive the shafts 28, the shafts being re-
strained against downward movement in the
bearings by integrally formed heads 30 which en-
gage the upper end surfaces of annular collars
31 interposed between the upper ends of bearings
29 and heads 30. . In the embodiment of the in-
vention selected for purposes of disclosure, five
such bearings and shafts have been illustrated
but it will be understood that a lesser or greater
number might be employed.

Driving connections effective to produce simul-
taneous arcuate or rotary movement of the shafts
28 are provided. Referring to Figs. 1, 3, 4, 5
and 6, a lever 32 having oppositely extending arms
392 gnd 82v is rigidly attached to the central
one of the shafts 28 with the upper surface of an
integrally formed collar 33 in bearing engage-
ment with the lower end of the shaft-bearing
50 as to prevent upward displacement of the shaft
relative to the bearing. )

The remaining shafts 28 are provided with
léver arms 24, 35, 36 and 37 having collars 34
to 378 respectively, the adjacent levers prefer-
ably, although not necessarily, extending in oppo-
site directions from the vertical plane common
to the axes of the several shafts as illustrated in
Fig. 6. The levers 34 and 31 are connected to
the similarly extending arm 32& of the lever 32
by means of a link 38 whereds the levers 35 and
36 are connected to the arm 32P by meéans of ‘a
link 39. .

An alternative means of interconnecting the
several shafts 28 so as to effect rotary movement
is illustrated in Fig. 4. In this instance the up-
per ends of the respective shafts are provided
with beveled gears 80 which mesh with corre-
sponding gears 41 carried by an overlying drive
shaft 42 rotatably supported on the ubper end
of the cross head.

The weight of the prime mover from which
power is derived to actuate the drive shafts 28
augmments the force acting to move the cross head
21 to its lower or operative position. To this end
an internal combustion engine designated 43 is
mounted upon a bracket 44 formed integrally
with, or rigidly connected to, the cross head 2f.
Tn the eémbodiment of the invention illustrated
in Fig. 1 the engine 43 is drivingly connected to
a compressor 45, supported on a bracket 46 rigid
with the cross head 2! by means of & chain 47,
the weight of the compressor thereby contribut-
ing to the force tending to move the cross head

"downwardly. The compressor 45 is. effective to
_charge a compressed air reservoir 48 through a

flexible conduit 49, the reservoir being carried on
the frame of the car. A piston and cylinder de-
vice 59, the cylinder of which is pivotally sup-
ported on a lug 51 rigid with the cross head, is
drivingly connected to the several shafts 28
through the medium of piston 52 and crank arm
53, the lever arm in this embodiment of the in-

“Vention being honrotatably cohnectéd to the up-
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per end of that one of the shafts 28 which is
adjacent the side frame 14 is viewed in Fig. 2.
In the alternative construction shown in Fig, 4,
the engine 43 is drivingly connected to the shafts
28 by means of a chain 54 operating on suitable
sprocket wheels rigidly connected to the engine

.drive shaft and shaft 42 respectively. A jaw

clutch 55 adapted to be operated by a hand lever
5§ effects engagement and disengagement of the
engine with the shaft.

Operation of the shafts 28 is automatically
initiated in the construction shown in Figs. 1, 2,
3, 5 and 6 by means operable as an incident to
the lowering of the ballasting mechanism to op-
erative position. Referring to Fig. 5 a valve 51,
which is interposed between a conduit 98 and a
flexible hose 59 communicating with the  air
reservoir 48 and the piston and cylinder device
52 respectively, is effective to automatically con-
trol .a flow of compressed air from the reservoir
to the cylinder. .

A valve operating arm 60, the outer -end of
which is provided with an anti-friction roller 8f,
is spring pressed into engagement with a cam
surface 62 rigid with and arranged vertically
upon the cross head 21. i

When the cross head. is moved to its upper or
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inoperative position, the valve 87 is closed -

through the action of arm 60 in contacting a de-
pressed portion 63 of the cam 62 whereas when
the cross head is moved to its lower or ballasting
position as illustrated in Fig. b, the roller 6f of
the arm 60 will contact a raised portion 64 of
the cam  thereby rotating the valve to its open
position to permit a flow of compressed air to
cylinder ‘50 thereby automatically effecting re-
ciprocating movement of the piston 52 which,
through its connection with the crank arm 52
operates to arcuately oscillate all of the several
shafts 28. -

The invention contemplates apparatus effective
t0 move hallast from a position between the ties
and below the plane defined by their under sur-
faces to a position underlying the-ties. To- this
end the oscillatory arcuate movement of the

" shafts 28 is utilized to force ballast in two direc-

tions from a series of points in the crib between
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adjacent ties and below the plane defined by their

under surfaces, toward the area underlying the
ties. Referring to Fig. 8, the shafts 28 will be seen
to depend below the respective collars of the lever
arms 32 and 34 to 37 inclusive, their respective
depending ends having ballast impelling elements
65 non-rotatably and detachably secured. thereto.

In the present embodiment of the invention,
the lower ends of the shafts 28 are milled at 66
to provide a non-circular cross section which is
adapted to be received in a recess of correspond-
ing contour in the upper end of the element 65. A
pin 67 projecting through the telescoping por-
tions of element 85 and the lower end of the shaft
28 further serves to provide a nonrotatable con-
nection between the two and removal of the pin
permits of ready disengagement . of the parts.

. Pormed integrally with the lower end of element

65 are a pair of laterally extending surfaces 68
which for purposes of disclosure have been indi-~
cated to be generally of diamond shaped contour,
although' it will be understood that particularly
with respect to those shafts 28 which are adjacent
the rails, it might be desirable to provide the
parts 65 with surfaces of a somewhat different
contour and size so as to cause the ballast oper-

ated on by the elements associated with those:
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particular shafts to move under the ties at points
directly beneath the rails.

Referring to Figs. 1 and 3, the ballasting ele-
ments 65 are shown in outline in their lower or
operating positions while Fig. 7 diagrammatically
indicates the  approximate extent of arcuate
movement of the ballasting elements. It will be
obvious, particularly from an analysis of Pigs. 1
and 7 that ballast in contact with the faces of the
respective surfaces 68 will be impelled toward the
area underlying the ties through the arcuate
movement imparted to those surfaces through the
shafts 28. When the elements 65 are rotated by
means of the driving connections shown in Fig. 4,
the ballast will similarly be impelled normally to
the longitudinal dimension of the ties to force the
ballast into position beneath the ties.

To insure uniform - distribution of ballast
throughout the entire length of the area under-
lying the ties, the cross head 21 and consequently
each of the shafts 28 and their respective elements

‘65 are reciprocated horizontally when the cross

head is in its lower or operating position, the ex-
tent of reciprocatory movement in each direction
(as indicated in Fig. 3) being equivalent to one-
half of the distance between adjacent elements
65. Furthermore, it is contemplated that this re-
ciprocatory traversing of the space between the
elements 65 will be initiated and terminated au-
tomatically as the cross head is moved to and

from operative or ballasting position.

Referring particularly to Figs. 2, 8 and 4, it
will be seen that the vertical channel members 22,
which guide the cross head 21 for vertical sliding
movement, are of relatively deep construction
thus permitting bodily shifting of the cross head
in the plane of Fig. 3 without effecting its dis-
engagement from the respective channels. Re-
ferring to Figs. 3 and 4, a speed reduction unit
69 comprising a worm 10 drivingly connected to
engine 43, meshes with a worm wheel T1. A crank
arm 12, rigid with the worm wheel T1, is pivotally
connected to a link 13, the opposite end of which
is pivoted to a crank arm 14. Referring to Fig. 1,
the crank arm 14 is pivoted to a bracket 15 which,
in turn, is rigidly attached to the frame of the
car. The pivotal connection between link 13 and
crank arm T4 forms the axis of an antifriction
roller 16 which lies in the vertical plane of a later-
ally extending shoulder 77 formed integrally with
the bracket 75, and a horizontal portion 18 of the
bracket 44.

When the prime mover 43 is in operation, and
the cross head 21 in its upper or inoperative posi-
tion, the crank arm 72 is rotated at a relatively
slow rate of speed and this rotary movement is
communicated through the downwardly inclined
link 73 to crank arm 14 which idly oscillates be-
tween positions on either side of the vertical. As
the cross head moves downwardly, link 73 ap-
proaches a horizontal position and in doing S0,
shifts bodily to the right to such an extent that
oscillation of arm 14 becomes limited to an arc
extending in a clockwise direction from the ver-

‘tical.

Thus, when surface 18 contacts roller 16, the
arm 14 will inevitably extend upwardly and to the
right of its pivot and as the cross head completes
its downward movement the roller 16 will be con-
strained between surface 18 and shoulder 11 of
bracket 15 in which position it virtually acts as a
fixed pivot for link 73, thereby causing the cross
head itself to move under the influence of crank
arm 72.

It will be obvious that as the cross head is ele-

3

vated to inoperative position, roller 16 will be re-
leased and arm 74 will again idly oscillate in re-
sponse to rotation of crank 712, the cross head
meanwhile coming to rest.

The ballasting mechanism is adapted to be pro-
pelled along the rails 18 from crib to crib by means
of an air engine 19 (Fig. 1) rigidly attached to
the frame work of the car and drivingly con-
nected to the truck 16 by means of chain and
sprocket wheels 80, .

Compressed air is piped from the reservoir 48 to
the engine 59 through conduit 8f and control
valve 82.

The car may be elevated from the rails to per-
mit the placing of an auxiliary pair of short rails
in underlying position with respect to the trucks
20, the car thereafter being lowered until the
trucks 28 are in bearing engagement with the
auxiliary rails thereby permitting removal of the
machine from the tracks for any desired pur-
pose.

The elevating means in this instance comprises
four air cylinders and pistons 83 connected with
the source of air pressure in the reservoir 48 by
conduits 84 and control valve 85. The cylinder
and piston devices 83 are, as indicated in Fig. 1,
normally urged to their upward or retracted po-
sition by means of coil springs 86 surrounding
the respective pistons within the cylinders, and
acting between the lower end of the cylinder and
the piston proper to force the piston rod to its
upper position,

Compressed air is conveyed to the cross head
elevating cylinders 23 from the valve 82 through

conduits 817, the air pressure being utilized solely ¢

to elevate the cross head, its weight being de-
pended upon to effect a downward movement to
ballasting position. Any desirable form of block-
ing means may be employed to support the cross
head in its upper position when the machine is
not in service.

It will be observed that all functions of the
machine are adapted to be controlled by valves
82 and 85 which are located in close proximity
in one end of the cab thereby insuring ease of
operation and flexibility of control.

Prior to commencing operation of the ma-

-chine, the parts will occupy the positions shown

in Fig. 1 with the eross head and its assoctated
tamping elements in elevated position above the
crib. The prime mover is set in motion to charge
the reservoir 48 with compressed air from com-
pressor 45. Thereafter the cross head is lowered
under the influence of gravity until the ballast-
ing elements have reached the position shown in
outline in Figs. 1 and 3. At the time the .sur-
faces 68 of the ballasting elements contact the
upper surface of the ballast in the crib, the cam-
ming surface 64 on the cross head operates to
rotate the arm 60 of valve 571 to initiate opera-
tion of the piston and cylinder device 50, there-
by oscillating shafts 28 and consequently ele-
ments 65 and surfaces 68 as the combined weight
of the cross head, prime mover and compressor
act to drive the ballasting elements to their ex-
treme lower position.

Simultaneously with initiation of movement of
elements 65, the roller 16 is acted upon by sur-
face 78 to cause the cross head to assume a hor-
izontal movement in the plane of Fig. 3, this
movement reaching its maximum proportions
when the cross head is in its lower position. The
horizontal movement of the cross head Is suffi-
cient in this position to insure reballasting of
the ties throughout their entire lengths.

w
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It will-be seen. that the reballasting operation
is accomplished without resorting to an impact-
ing action and that the force imparted by the
vanes to the hallast is effective. to drive the latter
in a horizontal plane to. a position- underlying
the- ties. PFurthermore it will be seen that the

operation of the device is such that only a single

raising and -lowering action is necessary in the
Cross head at each crib to be reballasted so that
the weight of the prime mover may be utilized
to drive the cross head to its ballasting position
Wlthout involving the possibility of mevement
of the cross head impairing the prime mover.

. Furthermore, the non-percussive character of
the operation of the device prevenis deteriora-
ticn of the prime mover and eliminates the pos-
sibility of hard spots being formed in the bal-
last. 'The action of the cross head in traversing
the ballasting elements longitudinally of the ties
effects an even distribution of. ballast through-
out the length of their bearing surfaces.

I clalm as my invention:

. The method of ballasting adJacent pairs of
raﬂway ties which-.comprises agitating ballast
from a point between the ties.in a substantially
horizontal plane lying below:the plane of the
bottoms of.the ties by a member having a ro-
tary motion about a vertical axis to effect lateral

‘movement of the ballast from the. point of agi-

tation to- )osmons underlying the ties, the dis-
placed baliast being replaced as it is moved lat-
erally by the ballast above that ‘which was agi-
tated.

2. In a machlne of the class described, the
combination of -a . ballast actuating eiement
mounted for oscillatory movement about a ver-
tical axis, means 0 move said element vertically
between a plane above the plane defined by the
upper surface of a tie and a plane defined by the
lower surface of a tie and means to oscillate said
element.

3..In a machine of the class described, the
combination of a cross head, a plurality of spaced
vertically disposed shafts.rotatably supported on
said cross ‘head, means io move said cross head
in-a vertical plane between an operative and in-

‘operative position, means to. move.said cross head

in a horizontal plane, and a.prime mover mounted
on said cross head to operate said cross head in
said vertical and horizontal planes. :

4. A ballasting. machine including a {rame, a
cross head vertically and horizontally movable
relative to said frame, a prime mover mounted
on, and movable with said -cross head, a lever
freely pivoted on said frame, a crank arm driven
by said prime mover, a link operatively connect-
ing said lever and crank to impart an idle os-
cillating movement to said lever when the cross
head is in its upper position, said cross head
cperating to constrain said lever in contact with
said frame when the cross head is moved to its
lower position.

5. In g machine of the class described, ‘the com-
bination of a- vertically movable cross head, a
prime mover mounted on said cross head, means
to move said cross head horizontally, a normally
inoperable driving connection bhetween said prime
mover and said last mentioned means, and means
acting automatically to render said driving con-
nection -operable when said cross head is low-
ered.

6. A rallway ballasting n’achme having in
combmanon a strucmre movable up and down,

,cally movable structure comprising .
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structure, wndl a prime mover mounted on said
strlcture and arranged to actuate said element.

. A railway ballasting machine having in
co*nbmatlo"l, a, structure movable up and down,
a non-percussive ballast moving element on said
structure and a prime mover mounted on said
structure and arranged to oscillate said element
and to reciprocate said structure.

8. A railway ballasting machine -having in
combination, .a frame, a sfructure movable up
and down and horizontally relative to said frame,
a non-percussive ballast moving element oper-
atively supported by said structure, a prime mover
on. said structure arranged to actuate said ele-
ment, a lever freely pivoied adjacent one of its
ends to said frame, a link operatively connecting
the other end of said lever to said prime mover
to effect a free oscillatory movement of said lever
when said prime mover is in its upper position,
and means operating to restrain said lever against
movement when said structure is lowered to
effect horlzontal remprocatory mavement of said
structure, . -

9. A ballastmg machine comprlslng, in com-
bination, a vertically movable frame structure, a
ballast-moving: e-ement adapted to oscillate about
a vertlcal axis, and a prime mover mounted on
said frame structure for oscillating said element,
said frame structure, element and prime mover
having substantial weight whereby the. ballast-
moving element on oscillation *hereof will sink
into the ballast.

10. The method of bzllastmg palrs of railway
ties which comprises prov1dmg a. ballasting ele-

ment adapted to oscillate on a. vertical axis and

a support therefore having substantial weight,
placing said élement on the upper surface of the
ballast, - oscillating said element whereby ' said
weight with the .oscillatory movement causes said
element to penetrate the ballast to a level below
said ties, and continuing said oscillatcry move-
ment at said level -to move the ballﬂst under
the ties. :

11. A ballaqtmg machine compnsmg a verti-

moving element adapted to oscillate about a.verti-
‘cal axis and a prime mover for oscillating said
element, said structure having substantial weight
whereby the. Jallast-moving element on oscilla-~

/tlon thereof will sink into the ballast.

12.” A ballasting machine comprising, in com-
bination, a vertically movable frame structure, a
ballast-moving element adapted to oscillate about
a vertical axis, a prime mover mounted on said
frame structure for oscillating said element, sald
frame structure, element and. prime mover hav-
ing substantial weight, whereby the ballast-mov-
ing elemeént on oscillation thereof will sink into
the ballast, and means for controlling the verti~
cal movement of said frame structure.

13. The method of ballasting pairs of railway
ties ‘which coniprises providing a ballasting ele-
ment adaptéd to oscillate on a vertical axis and
operating meéchanism therefor having substantial
weight, placing said element on the upper sur-
face of the ballast, oscillating said element where-
by said weight with the oscillatory movement
causes said element to pénetrate the ballast, lim-
iting the penetrating movement of said element
to a.level below said ties, and continuing said os-
cillatory movement at said level to move the
ballast under the ties.

. ROBERT E. MADISON.

2 non-pelcu%lve ba,lhst moving element on said- s

ballast-
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