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ABSTRACT (OF THE DSCLOSURE 
Railroad scarifyingapparatus having a supporting frame 

movable to selected positions and pivotally supporting a 
tool carrying frame which is movable to lower and ele 
vated positions. A plurality of outwardly projecting tools 
are carried by a shaft mounted for rotation in a laterally 
extending tool carrying frame with outer ends of tools 
curved in direction of rotation to lift and loosen ballast. 
The length of tools progressively decreases toward outer 
end of shaft. 

BACKGROUND OF THE INVENTION 
This invention relates to a rotary scarifier for a railway 

roadbed and more particularly to such a scarifier which 
is adapted to lift the ballast upward?y whereby it falls 
back into position alongside the ends of existing crossties 
im a wery loose condition whereby dirt and other fine 
particle size materials entrapped therein are washed away 
by rain, thus improving drainage around the ends of the 
crossties. 

Heretofore in the art to which my invention relates, 
various type scarifiers have been proposed whereby the 
ballast is plowed up by vertically extending scarifier teeth. 
While disc-like membershave been employed to first move 
the ballast outwardly from the tie ends and then towards 
the tie ends to loosen the ballast and provide drainage, 
this procedure is slow and under packed conditions does 
leave large lumps of ballast. Other procedures for remov 
ing and cleaning the ballast and then returning the same 
to the roadbed are extremely expensive due to the fact 
that complicated cleaning mechanism must be associated 
with the ballast removing apparatus. Also, a considerable 
amount of time is required to remove and clean the 
ballast, thus requiring the tracks to be out of operation 
for a considerable length of time. 

BRIEF SUMMARY OF INVENTION 

In accordance with my present invention, I employ, a 
plurality of outwardly projecting scarifying tools which 
are carried by a rotary shaft-like member which extends 
laterally of the railway roadbed. The Scarifying tools are 
progressively shorter toward the outer end of shaft-like 
member. Also, the outer ends of the Scarifying tools are 
curved in the direction of rotation which is generally 
parallel to the railway roadbed and the tools are pro 
gressively shorter whereby the ballast is lifted and then 
falls back alongside the ends of the crossties in a wery 
loose condition so that the dirt and other fine materials 
are washed away from the ballast by rain, thus improving 
drainage around the ends of the crossties. A perforated 
screen-like member extends over the rotating, scarifying 
tools during operation of the apparatus whereby the bal 
last is thrown upwardly against the under surface of the 
screen and then returned to the sides of the trackway 
while small, fine materials are free to move upwardly 
through the screen, thus aiding in the removal of fine 
materials entrapped in the ballast. 

Apparatus embodying features of my invention is illus 
trated in the accompanying drawings, forming a part of 
this application, im which: 

FIG. 1 is a top plan view, partly broken away, showing 
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2 
my improved scarifier mounted at one side of a vehicle 
frame adapted for movement along a railroad track; 

FIG. 2 is an end elevational view of the apparatus 
shown in FIG. 1, partly broken away and in section and 
showing the perforated screen in the lowered, operating 
position over the rotary scarifying tools; 

FIG. 3 is an enlarged view taken generally along the 
lines 3–3 of FIG. 1 showing the manner in which the 
scarifying tools are mounted on the shaft-like member; 
and, 

FIG. 4 is a Sectional view of the apparatus shown in 
FIG. 3 and taken generally along the line 4–4 of FIG. 3. 

Referring now to the drawings for a better under 
standing of my invention, I show a vehicle 10 adapted 
to run on rails 11 which are supported by crossties 12, 
as shown in FIGS. 1 and 2. Pivotally connected to the 
vehicle 10 by a suitable pivot joint 13 are laterally extend 
ing supporting frames 14. As shown in FIGS. 1 and 2, 
the Supporting frames 14 extend generally parallel to 
the crossties 12. While I have shown only two spaced 
apart supporting frames 14 it will be apparent that any 
number of such supporting frames may be employed. 
Also, the Supporting frames 14 may be mounted at both 
sides of the vehicle 10 whereby both sides of the railway 
roadbed may bescarified at the same time. 

Pivotally connected to the vehicle frame 10 above each 
of the supporting frames 14 by piwot pins 16 are depend 
ing, fluid pressure operated cylinders 17 having piston 
rods 18. Thelowerends of the piston rods 18 are pivotally 
connected by pivot pins 19 to upstanding piwot brackets 
21 carried by the supporting frames 14. Fluid under 
pressure is introduced at selected ends of the cylinder 17 
by conduits 22 and 23 whereby the outerend of each sup 
porting frame 14 may be raised or lowered to selected 
positions relative to the vehicle 10. Each supporting frame 
14 is tubular in shape, as shown in FIG. 2 and mounted 
for sliding movement. Within each supporting frame 14 
is a movable member 24 which projects outwardly of 
the supporting frame 14, as shown in FIGS. 1 and 2. 
Preferably, the supporting frame 14 is rectangular, as 
wiewed in cross section, and the movable member 24 is 
also rectangular, as viewed in cross section, whereby the 
movable member 24 moves in a rectilinear direction rela 
tive to the frame 14 without rotation. Mounted within 
the support frame 14 is a fluid pressure operated cylinder 
26 having a piston rod 27 which is connected to the inner 
end of the movable member 24, as shown in FIG. 2. 
Fluid under pressure is introduced into opposite ends of 
the cylinder 26 by conduits 28 and 29 whereby the movable 
member 2.4 is moved inward and outward relative to the 
movable frame 14 to selected positions. 

Pivotally connected to the outer end of each movable 
member 24 by a pivot pin. 31 is a support bracket 32 hav 
ing a transverse piwot pin 33 extending therethrough. As 
shown in FIG. 1, each pivot pin 33 extends through suit 
able openings in a pair of spaced apart support brackets 
34 and 36 carried by one side of a tool supporting frame 
indicated generally at: 37. Preferably, a plurality of spaced 
apart pairs of brackets 34-36 are providedalong the inner 
side of the tool carrying frame 37 whereby the tool sup 
porting frame may be moved to selected positions as 
determined by the position of the support brackets 34-36. 
The tool carrying frame 37 is provided with inner and 

outer vertical walls 38 and 39, respectively, and an end 
wall 41. which extend outwardly and inwardly, as 
clearly shown in FIG. 1 whereby the ballast engaged by 
the bottoms of the end walls 41 is directed outwardly of 
the crossties 12. The other ends of the walls 38 and 39 are 
connected adjacent the upper ends thereof by a support 
member 40. A movable blade-like member 45 is pivotally 
connected to the forward end of frame 37 by a pivot pin 
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45a in position to gather ballast as the apparatus moves 
forward. The blade-like member 45 is retained at selected 
positions by a link 45b having openings 45c therein which 
receive a pin 45d. Abracket 45e carried by frame 37 hasa 
suitable opening therein for receiving pin 45d, as shown 
in FIG. 1. 
Mounted adjacent the outer side of the tool carrying 

frame 37 by a suitable bracket 42 is a pulley 43 for receiv 
ing a cable 44. One end of the cable 44. One end of the 
cable 44 is anchored to the vehicle 10 as at 46 while the 
other end thereof passes around a winch unit 47 carried 

i by the vehicle 10. The winch 47 is driven by a fluid pres 
sure motor 48 whereby the winch may be rotated in op 
posite directions to either raise or lower the pulley 43 
and the free end of the tool carrying frame 37 connected 
thereto. 
Mounted for rotation in Suitable bearings in the tool 

carrying frame 37 is an elongated shaft-like member 49 
which is operatively connected to a fluid motor 51. whereby 
the shaft-like member 49 is rotated. The intermediate por 
tion of the shaft-like member 49 is generally rectangular, 
as shown in FIG. 4 while eachend portion of the shaft-like 
member 49 is round, as shown, for rotation in bearing 
members 52 carried by the tool carrying frame. It will be 
understood that the fluid pressure motor 51 is also car 
ried by the tool carrying frame 37 whereby it rotates with 
the frame 37 as it is pivoted about the piwot pins 33. 
AS shown in FIGS. 1 and 3, a plurality of sets of longi 

tudinally spaced openings 52 are provided in the inter 
mediate portion of the shaft-like member 49 for receiving 
the inner end of scarifying tools 54. The tools 54 are 
Secured in place by cap screws 56 carried by longitudinally 
extending support members 57, as clearly shown in FIGS. 
3 and 4. The outwardly projecting scarifying tools 54 are 
spaced angularly from each other, as shown in FIG. 4 
whereby the rotary scarifying unit is balanced dynami 
cally. Also, the tools 54 are progressively shorter toward 
the outer end of shaft-like member 49. As shown in FIG. 
4, the outer ends of the scarifying tools 54 are curved in 
the direction of rotation and are in position to engage 
and lift the ballast indicated general?y at 58alongside and 
beneath the ends of the crossties 12, as shown in FIG. 2, 
while the tool carrying frame 37 is in the lower working 
position. Preferably, the outerends of the scarifying tools 
54 extend in a direction genera?y at right angles to the 
remainder of the tool 54 which is secured to the shaft-like 
member 49, whereby the outer, curved ends of the tools 
lift the ballast upwardly as the tools rotate in an upward 
direction. As shown in FIG. 4, each scarifying tool 54 is 
provided with a removable digging element 59 which is 
generally flat and wide, as shown in FIG. 3 to aid in lift 
ing the ballast upwardy as the tools 54 move upwardly 
through the ballast. 

Hingedly connected to the outer side of the tool carry 
ing frame 37 by means of a pivot rod 61 and connector 
brackets 62 and 63 is one end of a curved, perforated, 
Screen-like member 64 which is adapted to move from 
the inoperative position shown in FIG. 1 to the operative 
position shown in FIG. 2. While in the operative position, 
the Screen-like member 64 extends over the rotating 
scarifying tools 54 whereby the ballast thrown upwardy 
by the Scarifying tools 54 engages the inner surface of the 
Screen-like member 64 and is then returned to the roadbed 
alongside the ends of the crossties 12. By providing a 
Screen-like member 64, the fine materials, such as dirt, 
are free to nowe upwardy through the screen while the 
ballast is returned to the roadbed in a wery loose condi 
tion. After the ballast is returned to the roadbed and the 
tool carrying frame 37 moves alongside the ends of the 
crossties 12, the rear end wall 41 engages the ballast 58 
and applies the proper slope thereto whereby the dirt or 
otherfine materials entrapped within the ballastare washed 
away by rain to thus improve drainage around the ends 
of the crossties. 
From the foregoing description, the operation of my 
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4 
improved rotary scarifier will be readily understood. While 
not in use, the outerend of supporting frame 14 is elevated 
by cylinder 17 and the motor 48 is energized to rotate the 
winch unit 47 in the proper direction to shorten the effec 
tive lengths of cable 44 whereby the pulley 43 and the free 
end of the tool carrying frame 37 are elevated to an in 
operative position, thus permitting the apparatus to move 
along the rails 41 one working location to another. 
To place the apparatus in operation, the motor 48 is 

driven in a direction to lengthen the cable 44 whereby the 
pulley 43 and the free end of the tool carrying frame 37 
mowe to the lower, working position, as shown in FIG. 2. 
In this position, the scarifying tools 54 engage the ballast 
58 upon rotation of the shaft-like member 49 in the di 
rection of the arrows shown in FIG. 4 whereby the ballast 
is lifted and thrown upwardly against the inner surface 
of the screen 64. The dirt and other fine particle size ma 
terials are free to move outwardly of the screen 64 while 
the ballast falls back to a position alongside the ends of 
the crossties 12 in a loose condition. The rear end wall 41 
engages the upper surface of the ballast and levels the 
same to the properelevation for free drainage whereby the 
dirt and other fine materials entrapped in the ballast are 
washed away by rain. The screen-like member 64 is 
pivotally connected to the tool carrying frame 37 whereby 
the screen-like member may be piwoted to the inoperative 
position to provide access to the rotary shaft-like member 
49 and the scarifying tools 54 carried thereby. 
From the foregoing, it will be seen that I have devised 

an improved rotary scarifier which is adapted for con 
tinuous operation along the rails of a railway track. By 
providing scarifying tools having relatively flat ballasten 
gaging Surfaces, together with the curved outer ends on 
the tools, the ballast is lifted upward?y and thrown against 
the inner surface of the Screen 64 whereby the ballast is 
separated from fine particle size materials and then re 
turned to the roadbedalongside the ends of the crossties. 
By separating the ballast from the small particle size ma 
terials and then returning the ballastin avery loose condi 
tion, together with the leveling action of the lower edge 
of the rear end member of the tool carrying frame, the dirt 
and other fine particle size materials entrapped in the 
ballastare easily washed away by rain to greatly improve 
the drainage around and beneath the ends of the crossties. 
Furthermore, by providing a rotary scarifier unit which is 
adapted to be elevated out of operating position, the 
Scarifier unit may be moved to an inoperative position 
while not in use to facilitate movement of the apparatus 
along the railroad track. 
While I have shown my invention in but one form, it 

will be obwious to those skilled in the art that it is not so 
limited, but is susceptible of various other changes and 
modifications without departing from the spirit thereof. 
What I claim is: * 
1. In apparatus for scarifying a railway roadbed out 

wardly of existing crossties: 
(a) a Vehicle adapted to run on rails supported by the 

crossties, 
(b) at least one Supporting frame mounted on the 
Vehicle adjacent a side of said vehicle, 

(c) means to move Said supporting frame to selected 
positions relative to said vehicle, 

(d) a tool carrying frame pivotally connected adjacent 
one side to said supporting frame for movement 
Selectively to a ?ower working position and to an 
elevated non-working position, 

(e) means to move Said tool carrying frame selectively 
to Saidlower and elevated positions, 

(f) an elongated shaft-like member mounted for rota 
tion in Said tool carrying frame in position to extend 
laterally of the railway roadbed, 

(g) means to rotate said, shaft-like member, 
(h) a plurality of outwardly projecting scarifying tools 

carried by saidshaft-like member with the outerends 
of Said Scarifying tools being curved in the direction 
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of rotation and in position to engage and loosen 2,559,048 7/1951 Seaman ------------ 172–543 
ballast alongside the ends of the crossties while said 2,777,220 1/1957 Bates ---------------- 37–105 
tool carrying frame is in said, lower working position, 2,855,706 10/1958 Rushmer ------------ 37–104 
and 2,911,734 11/1959 Sublett et al. -------- 37–104 

(i) a perforated screen-like member mounted on said 5 2,965,986 12/1960 Kershaw –----------- 37–105 
tool carrying frame and extending over said scarify- 3,130,654 4/1964 Apel et al. ---------- 37-105 
ing tools to restrain upward movement of ballast. 3,250,027 5/1966 Stein --------------- 37–105 

2. Apparatus for scarifying a railway roadbed as de- FOREIGN PATENTS 
fined in claim 1 in which said screen-like member is 
pivotalymounted on said tool carrying frame formowe- o Kershaw: "Track:Talk” June-July 1956, No. 17 (see 
ment Selectively to a position oversaid scarifying tools and cover page and 6-7). 
t iti d f | N - 8 o a position removed from said scarifying tools ROBERT E. PULFREY, Primary Examiner 

References Cited C. D. CROWDER, Assistant Examiner 
UNITED STATES PATENTS 15 

2,323,343 7/1943 Meese --------------- 37-105 U.S. Cl. X.R. 
2,336,079 12/1943 Eustis et al. ---------- 37–105 172–112, 123, 540; 37–189 
2,491,797 12/1949 Burns et al. ---------- 37–105 


