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UNITED STATES PATENT OFFICE 
2,640,285 

ROTARY TYPE BALLAST REMOWING 
APPARATUS 

Knox Kershaw, Birmingham, Ala. 
Application September 20, 1948, Serial No. 50,160 

(C. 3-104) 3 Claims. 
1. 

My present invention relates to ballast Working 
apparatus and more particularly to apparatus for 
loosening, removing, replacing or packing ballast 
between cross ties of a railroad track. 
An object of my invention is to provide appara 

tus of the character designated mounted on a 
vehicle disposed to run along the track and era 
bodying a transverse frame carrying ballast Work 
ing implements adapted to enter between the 
cross ties and operate upon the ballast therebe 
tween to remove the same across the entire width 
of the roadbed, or to replace or tamp ballast 
which has been previously removed. 
Another object of my invention is to provide 

apparatus for Supporting one or a plurality of 
ballast working tools and embodying a vehicle 
disposed to run on the track together with a frame 
pivoted at one end to the vehicle frame and cars 
rying the ballast Working in plements at the oth 
er end, the pivoted frame embodying means to 
maintain the end carrying the implements always 
parallel longitudinally and transversely with re 
spect to the roadbed, whereby the implements are 
positioned properly for digging in all vertical po 
sitions of the end of the pivoted frame. 
Another object is to provide apparatus embody 

ing the above features and in which hydraulic 
means are provided for raising the ballast Work 
ing implement frame, thus clearing the imple 
ments from between the cross ties and permitting 
the apparatus to be moved from space to space 
between cross ties, together with means to propel 
the vehicle along the rails. 
Another object is to provide apparatus of the 

character designated in which the implement 
frame is pivoted intermediate its ends, and in 
which the prime mover for the vehicle and ballast 
implements is mounted on the end of the frame 
opposite the implements thereby to substantially 
balance the implement frame, whereby a work 
man standing on the edge of the roadbed may 
easily raise and lower the implements with re 
Spect to the roadbed, 
A further object is to provide ballast removing 

apparatus embodying digging units disposed si 
multaneously to engage the roadbed between the 
ties on both sides of each of the rails, thus remov. 
ing ballast from between the cross ties across the 
entire width of the roadbed at one setting of the 
machine for each space. 
A still further object is to provide apparatus 

embodying the above mentioned counterbalanced 
implement frame in which auxiliary means is 
provided for assisting the operator in raising the 
implement end of the frame, and manually oper 
able controls for the lifting means, whereby the 

O 

2 
operator brings the auxiliary, means into play 
when desired, thus to assist, in raising the imple 
ments upwardly preparatory to moving the ap 
paratus to another space between the cross ties. 
A still further object is to provide controls by 

means of which an operator standing on the side 
of the roadbed may actuate the auxiliary lifting 
mechanism, thus to aid in lifting the implements, 
and other controls by means of which the opera 
tor may connect the vehicle to its driving motor, 
thus to move the apparatus along the rails to the 
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next crosstie Space. 
Apparatus illustrating the features of my in 

Vention is shown in the accompanying drawings, 
forning a part of this application, in which: , 

Fig. 1 is a plan view of one form of my inven 
tion; 

Fig. 2 is an end elevational view of the appara 
tus shown in Fig. 1; 

Fig. 3 is a side elevational view; 
Fig. 4 is a detail perspective view of portions 

Of the framework; - 
Fig. 5 is a detail fragmental view illustrating 

the adjustable connection of the lifting means for 
the pivotally mounted implement frame; 

Fig. 6 is a diagrammatic view of the piping and 
Valve arrangement for controlling the motors and 
hydraulic cylinder embodied in my improved ap 
paratus; 

Fig. 7 is an enlarged detail sectional view illus 
trating one of the ballast guides associated with 
the peripheries of the inner and outer digging 
units and the rails; 
F. Fig. 8 is an end View of the guides shown in 
ig. 7, 
Fig. 9 is a plan view of a modified form of ap 

paratus; 
Fig. 10 is a side elevational view of the appara 

tus shown in Fig. 9; 
Fig. 11 is a front elevational view of the appa 

ratus shown in Figs. 9 and 10; 
Fig. 12 is a detail sectional view illustrating one 

of the auxiliary lifting mechanisms connected be 
tween the vehicle frame and the pivoted imple 
ment frame; and, 

Fig. 13 is a somewhat diagrammatic view illus 
trating the controls for the auxiliary lifting 
mechanism and for the clutch by means of which 
the vehicle is connected to its driving motor. 

Referring now to the drawings for a better un 
del'standing of my invention and more particu 
larly to Figs. 1 to 8, inclusive, my improved ballast 
removing apparatus comprises a vehicle having 
longitudinal frame members 0, transverse frame 
members í í and í2, and mounted to InOWe along 
the rails f3 and f4 on flanged wheels 5. The 
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rails are supported on spaced crossties T. At the 
rear corners of the vehicle are vertically disposed 
members 6 secured to the members 0 and by 
means of angularly disposed braces , and cross 
braced adjacent the top by a member 8. 

Pivotally mounted to the upper and lower ends 
of each of the members 6, as at 9 and 2, are 
upper and lower pairs of channel members 22 and 
23, forming the longitudinal members of a fraine 
for supporting the digging elements of my iira 
proved apparatus. The frame members 22 and 
23 at each side are braced by a cross member 24 
at the top, and by a cross member 26 at the bots 
tOm. 

Pivotally mounted to the forward ends of the 
members 22 and 23 as at 27 and 28 are vertically 
disposed links 29 and 31. Projecting forwardly of 
the links 29 and 34 and secured at right angles 
thereto adjacent the lower end thereof are men 
bers 32 and 33. 
idly secured to the members 29 and 3 by means 
of braces Så and 36, made fast to the outer ends 
of the members 32 and 33 and to the upper ends 
of the links 2S and 3. 
Mounted on a cross member 3 spanning the 

members 0, 9 of the main fraine, is a vertically 
disposed hydraulic cylinder 38. The cylinder 38 
is disposed at the transverse center of the vehicle, 
and embodies the usual pistor 39 and piston rod 
41, together with a connection 32 adjacent the 
upper end for admitting and discharging fluid 
under pressure. At either side of the hydraulic 
cylinder and supported from the members t, i8 
are vertical members 3 and A4, croSS braced by a 
member 6. The framework this formaed is 
braced by angular braces if extending rearwardly 
and secured to the members 9, it). The piston 
rod 4 is operatively connected to the upper men 
bers 22 by means of cables 48 and 39, passing over 
sets of pulleys 5 and 52 iaounted in the CrOSS 
nember 46. The cables 48 and 49 are secured to 
the members 22 through the medium of eye bolts 
53, adjustably held to the members 22 by means 
of nuts. 54. 
From the foregoilag description it, Will be ap 

parent that when pressure is a dritted to the 
upper end of the hydraulic cylinder 38, the piston 
rod 4 noves downwardly, pulling upwardly on 
the frame members 22, thus lifting the free end 
of the upper frame work. The nembers 22 and 
23 pivot about the points !9 and 2i at the rea" 
of the vehicle, and as will be understood, the links 
29 and 3 remain vertical due to the pantograph 
action of the frame work. The members 32 and 
33, therefore, remain always horizontal in all 
elevated positions of the upper frame Work Oil 
which the ballast removing units are mounted, 
as will later be described. 

Secured to the horizontal members 32 and 33 
are depending members 56 and 5. Fastened to 
the lower ends of the member's 36 and 5 is a 
frame comprising channels 53 and 59 Spaced 
apart and cross connected at the ends across the 
top by members 6. This assembly of members 
forms a frame disposed transversely of the rails, 
parallel with the crossties T supporting the Same. 
The ballast working implements may be digging 
units for removing the ballast from between the 
cross ties, and may be mounted on the free end 
of the transverse frame in the manner now to 
be described. 

journalled in the center of the transverse frame 
is a large rotary wheel 62 having digging teeth 63 
on the periphery thereof. On the outer end of 
the frame, in position to remove ballast frorn 
between the outer... ends of the crossties are 

The members 32 and 33 are rig 
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Smaller rotary digging wheels 64, having digging 
teeth 66 on the periphery thereof. The wheels 62 
and 6 are mounted for rotation in bearingS 67 
and 68. The wheels are all of a width to enter 
the spaces between the crossties, and the teeth 
83 and 66 are disposed to dig the ballast there 
from in the manne to be explained later. 

MOUnited at each end of the ti'an,SverSe frame 
are gear boxes 69 and . Mounted on top of 
the geal boxes are fluid notO'S 2 and 3, con 
nected by chains 4 and 6 to drive the input 
shafts and 8 of the geal boxes. As viewed 
in Fig. 2, thernotor 73 and gear box are con 
nected by a chain 79 to the right hand small 
diameter wheel 64. The motor 72 and gear box 
69 drive the left hand small diameter wheel 64 
through a chain 8, and drive the large diameter 
Wheel 2 through a chaii. 8. The direction of 
rotation of the wheels inay be as indicated by 
the arrows, Fig. 2 or the rotation of the wheels 
may be independently reversed if so desired. 

Referring more particularly to Figs. 1 and 8, 
I have found that the digging and ballast re 
Inoving functions of the wineels are improved if 
provide adjacent the peripheries thereof a plate 

33 bent to bridge over the raiis as indicated. At 
either end of the plate 83 i provide shields 3. 
and 36, extending inwardly, and between which 
the periphery of the large diameter wheel 32 
passes. As showin, the plate 33 is bent upwardly 
to provide a sloping surface over which the wheel 
62 throws the ballast removed from between the 
crossties, and the side plates 83 and 85 tend to 
confine the loose ballast to the Working area of 
the Wheel. I provide one of the plates 88 for 
each of the rails and preferably secure the same 
to the croSS member 2 by means of a backet S, 
The entire apparatus may be propelled along 

the rails 3 and 14 by means of a fluid motor 28, 
driving a gear box 89 through a chain 9t. The 
wheels 5 at the front of the vehicle may be driven 
through a chain 92 from the gear box 89. 

Fluid under pressure for operating the hy 
draulic mechanisms previously described may be 
furnished by an internal combustion engine 93 
driving one pump 94 or a number thereof if neces 
sary, and drawing fluid from a reservoir 88. The 
pressure and return lines from the motors 72, 
73 and 88, and the cylinder 38, may be under 
control of a number of valves 9t, suitably Sup. 
ported on a stand 98, all to be within easy reacil 
of an operator's seat 99. The piping diagrari is 
diagrammatically illustrated in Fig. 6, and in 
view of the well-known arrangement of such 
systems, no further detailed description is be 
lieved to be necessary. - 
From the foregoing, the operation and con 

struction of the embodiment of ny improved 
ballast removing apparatus so far described may 
now be readily understood. With the digging 
wheels rotating, gravity urges the free end of the 
frame work supporting the wheels downwardly, 
the same pivoting at the rear end about the pivot 
points 9 and 2. Due to the pantograph action 
of the frame embodying the members 22 and 23, 
the forwardly projecting members 32 and 33 re 
main always horizontal, and consequently the 
wheels 62 and 64 remain always vertical. They 
may thus be inserted between the cross ties, and 
the ballast removed therefrom Without the neces 
sity of the operator having to concern himself 
with vertical alignment of the digging wheels. 
Having cleaned out from between a given space, 
the operator admits pressure to the cylinder 38, 
pulling downwardly on the piston rod i, thus 
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pivoting the implement frame upwardly to the 
dotted line position indicated in Fig. 3. This 
raises the transverse frame comprising the mem 
bers 58 and 59, together with wheels 62 and 64, 
whereby the vehicle may be moved to the next 
Space. 

Referring now more particularly to FigS. 9 
to 13 inclusive, I show a modified form of my in 
vention embodying a vehicle having a frame fel 
and flanged wheels 02 disposed to l'un on the 
rails 3 and 4. The vehicle frame side members 
are connected by a pair of transverse channels 
103. Mounted vertically on the channels 3 are 
a pair of members 04, similar to the members 
!6 previously described. The members í04 may 
be braced by diagonal members 3 extending 
from the upper ends of the members 84 to the 
vehicle frame members . 

Extending between the vertical members 4 
and rotatably journalled therein is a CrOSS shaft 
O. Pivotally mounted on the shaft to is an 

implement frame, substantially similar to the 
one already described and embodying the upper 
members 08 and the lower members 69. The 
upper members 98 are pivotally connected at 

to the vertical meinbers 4, and the lower 
members f (9 are pivotally connected to rock 
about the shaft . The members 9 are ex 
tended as indicated at 2 rearwardly of the ve 
hicle, while the forward end of the members 3 
and 09 are connected by links 3 and 4, Sini 
lar to the links 29 and 3 !. The links carry the 
diagonal members 6 and and the horizontal 
members 8 and 9 similar to the members 32 
and 33. Likewise, the transverse implement car 
rying frame is provided and comprises the Sets 
of channels 2 and 22, spaced apart and Suit 
ably secured to the members 8 and if 9. Ro 
tary digging implements in the form of wheels 
23 between the rails 3 and 4, and 24 at the 
outside of the rails are journalled in Suitable 
bearings 26 carried by the transverse frame 
members 2 and 22. 
Mounted on members 2d. forming a part of 

the implement frame is an internal combustion 
engine 2. The engine is mounted SO as to Sub 
stantially balance the weight of the implement 
frame, the shaft 07 forming a pivot point. The 
frame is left slightly unbalanced so that the dig 
ging units are urged by gravity toward the road 
bed. The engine 27 drives a variable Speed 
transmission 30 through a clutch 28, and thence 
a gear box 129 through a clutch í3 . The clutch 
f28 is provided with operating lever 35 and the 
clutch 3 is provided with a manually operated 
lever I 32 for engaging and disengaging the Samme. 
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The gear box 29 has two output shafts 33 and 
34 which carry multi-grooved pulleys 36 
and 37. V 

Mounted below the pulleys 36 and 37 and 
in alignment therewith are other pulleys 38, 
í 39, 4 , and 42. The pulleys 38, 39, 4 i and 
42 are mounted on shafts suitably journalled in 

bearings carried by cross members 43 and 44 
extending across the bottom of the lower mem 
bers 09 of the implement frame. The shafts 46 
each drive one of the rotary digging units through 
the medium of a universal joint 4 and shaft 
48 and connecting through a splined tube 49 
and a universal joint 5 with the shaft carrying 
the digging unit. Multiple V-belts 50 connect 
the pulley 36 with pulleys 38 and 39, while 
multiple V-belts 52 connect the pulley 37 with 
pulleys 4 and f42. 
The power transmission 30 is provided with a 
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6 
power takeoff shaft 53 carrying. a pulley 54. 
The pulley. 54 drives the shaft to through a 
pulley 56 carried by the latter shaft and a V-belt 
f 57. The speed and direction of rotation of the 
shaft 53 is determined by a Setting of the shifter 
rod 58 of the transmission 30 in the manner 
understood. 
Mounted on the vehicle frame f of adjacent a 

Side thereof is a speed reduction and reversing 
gear box 59 having an operating lever 6. The 
input shaft 62 of the gear box 59 is driven by 
a belt 63 from a pulley 64 on the shaft 07. 
The output shaft 66 is provided with a pulley 
67. The pulley 67 drives a pulley f68 fast 
On one of the wheels 02 through a belt or 
Chain f 69. 
In the form of my invention now being de 

Scribed, the operator walks along the edge of the 
trackWay and controls the machine from the for 
Ward end adjacent the rotary digging units, where 
he is in position to watch the unit and correctly 
position the same at the proper depth between 
the ties. Accordingly, I mount on the channels 
22 of the transverse frame a pair of operator's 
handles 7 and 72. The operator's handles, 
each embody rotary grip members 3 and 74. 
each operable to cause axial movement of wires 
76 and T7 associated therewith, in the manner 

Well understood and as commonly employed for 
the throttle controls on motorcycles and the like. 
AS understood, the Wires 76 and 77 are en 
closed Within metallic sheathing 78 and 79. 
In order to assist the operator in raising the 

digging unit when it is desired to advance to the 
next Space, I provide between the vehicle frame 
and the implement frame a pair of cylinders 8 
and 82. Each of the cylinders embodies a pis 
tOn 83 and a piston rod 84. The cylinders are 
pivotally mounted as at 86 to the vehicle frame 
Work of and the outer ends of the piston rod 
are pivotally mounted on pins 87 carried by the 
lower members 09 of the implement frame. The 
form of cylinders selected for illustration may be 
vacuumatic cylinders, and the vacuum may be 
Supplied by a conduit 88 connected to the mani 
fold 89 of the internal combustion engine f27. 
The conduit 88 is connected by cross conduits 
9 and 92 to the cylinders f8 f and 82, respec 

tively. A valve 93 provided with an operating 
handle f 94 is provided in the conduit 88, and 
the handle 94 therefor is connected to the wire 
TT. By rotating the grip f T4, the valve 93 is 

closed or opened thus to exhaust and admit air 
to the cylinders 8 and 82, thereby aiding in 
lifting the forward end of the implement frame. 
In order that the operator may move the ve 

hicle from space to space, I connect the wire 
76, controlled by the grip 73, to the Operating 

lever í Gl of the transmission 159. With the con 
trol in the position indicated in Fig. 13, the trans 
mission is in neutral. By moving the lever 6 
forwardly responsive to rotation in one direction 
of the grip 13 the vehicle is moved in one direc 
tion along the rails. By moving the handle 6 
in the opposite direction responsive to Opposite 
rotation of the grip 73, the vehicle is moved in an opposite direction. 
From the foregoing the method of COinStructing 

and Operating that embodiment of my invention 
Just described, may be readily understood. The 
implement frame comprising the upper members 
08 and lower members 09, together with the 

transverse frame members 2 and 22 is pivoted 
On the shaft OT. With the engine 2 in Opera 
tion, the operator turns the grip member to 
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a position to place the lever 61 in neutral posi 
tion so that the shaft 66 is not driven. The 
clutch i3 is engaged by suitable movement of its 
lever 32, thereby driving all of the rotating dig 
ging units í23 and í24. The operator, grasÞing 
the grips 73 and T4 of the handles and 
72, is in position to determine accurately the 

extent to which the diggers act upon the ballast 
between the cross ties, and controls the Sane by 
manually raising and pushing downwardly on the 
handles. He is aided in lifting the handles by 
rotating the grip 7 to open the valve 93, there 
by exerting an upward pull on the piston 83 of 
the cylinders t8 and 82. When the operator 
has cleaned the ballast from between a given 
space, he raises the implement frame, and then 
rotates the grip 78, moving the lever 16i and 
causing rotation of shaft 66 in a selected direc 
tion. This action moves the entire vehicle along 
the rails, and the operator stops the same at the 
next space by reverse movement of the grip 73 
to return lever 6 f to neutral position. 
While I have shown and described my improved 

apparatus in both embodiments as being especial 
ly adapted for use with rotary type units dis 
posed to enter between the cross ties and remove 
ballast therefon, it will be apparent to those 
skilled in the art that my improved apparatus 
is equally adapted for supporting such tools as 
tampers, ballast loosening devices, spike drivers, 
and the like. 
In actual operation I have found that a ma 

chine embodying the features of my invention is 
entirely satisfactory in every way as the same is 
simple of construction, positive and trouble-free 
in operation, and that one operator only is re 
quired to operate my device. Likewise, when it is 
desired to move from job to job, the machine is 
Self-propelled and may be operated at moderate 
speed by selecting the proper Speed at the trans 
liaission 30. 
Wllie I have Shown Fry invention in bUt tWo 

forms, it will be obvious to those skilled in the 
art that it is not so inited, but is susceptible of 
various other changes and modifications, with 
out departing from the spirit thereof, and I de 
Sire, therefore that only such limitations shall 
be placed thereupon as are specifically set forth in 
tie appended claims. 
What I clair is: 
1. In apparatus for operating tipon ballast be 

tween the crossties of a railroad track with the 
rails in place, a vehicle having a frame and 
Wheels disposed to run on the rails, an imple 
ment frame enabodying a pair of spaced lower 
members extending generally parallel With the 
rails as viewed in plan and pivotally connected 
intermediate their ends to the vehicle frame, 
members disposed above and parallel with the 
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8 
lower members and pivotally connected to a 
portion of the vehicle frame adjacent their rear 
ends, the forward ends of all of said members 
extending substantially to the front of the ve 
hitle, links pivotally connecting the forward ends 
of said members, a member overhanging the for 
ward end of the vehicle and pivotally connected 
to the forward ends of the lower members to re 
tain a substantially fixed angularity with respect 
to the rails in all positions of the implement 
frame, a transverse frame carried by the Over 
hanging member, rotary ballast working imple 
ments carried by the transverse frame, a prime 
mover supported from the rear ends of Said 
lower members and disposed to Substanitially bal 
ance the implement fraine about its pivot points, 
means to drive the ballast implements from the 
prine nover, means to pivot the implement frame 
on its pivots thereby to raise and lower the in 
plements with respect to the track, and means to 
connect the prime nover to the vehicle wheels 
to propel the same along the rails. 

2. Apparatus as defined in claim 1 in which the 
pivot point for said lower members is a rotatable 
shaft driven from the prime novel, and in which 
the means to propel the vehicle along the rails 
includes a power takeoff fron said shaft. 

3. in apparatus fol' operating upon ballast be 
tween the crossties of a railroad track, a vehicle 
embodying a frame and disposed to run on the 
rails, a bailast implement frame pivotally 
mounted internediate its ends on the Vehicle 
frame, a tranverse frame carried by one end of the 
implement flaine, ballast Working implements On 
the transverse frame, a prime nover for the ve 
hicle and ballast Working iiipiegentSinolinted On 
ühe implement frame in position to substantially 
balance the Samme about the pivoi points, 2 fiuid 
operated cylinder for pivoting the implement 
frame embodying a piston and piston rod, means 
pivotally connecting the cylinder and piston rod 
to the vehicle and implement frames, a source 
of fluid under pressure for noving the piston, a 
Valve controlling the admission and discharge of 
Said fluid to the cylinder, and a control in reach 
of the operator of the apparatus for opening and 
closing the valve. 

EKNOX KERSHAW. 
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