
March 15, 1960 J. B. McWILLIAMS 2,928,355 
RAILROAD TRACK LINING MACHINE 

Filed July 9, 1956 - 8 Sheets-Sheet l 

ear INVENTOR. 
Warnes A. McWi/fans 

Ayrs A77OAweys 

CN 

co 

  



March 15, 1960 J. B. McWILLIAMS 2,928,355 
RAILROAD TRACK LINING MACHINE 

Filled July 9, 1956 8 Sheets-Sheet 2 

Es 

INVENTOR. 
//77 as At fif///farns 

BY 

A/S A77OAPWAYS 

  



March 15, 1960 J. B. MCWAMS 2,928,355 
v RAILROAD TRACK LINING MACHINE 

Filed July 9, 1956 W 8 Sheets-Sheet 3 

Hall 
te E.g. 

at I 

Alliams to EED 

w O 

a 42 

INVENTOR. 
Wolfes E. Me Wi//ions 

Ay/S Arrorwers 

  

  

  

    

  

  

  

  

  

  

    

  



2,928,355 J. B. McWLLAMS 

RAILROAD TRACK LINING MACHINE 

March 15, 1960 

8 Sheets-Sheet 4 Filed July 9, 1956 

~~ ~~~~,~~~~); 

22 ZZZ 

„»zzzzzzzzzzzzzzzzzzzzzz vaevae2:2:2:2:2:2:2:2:2) N 

| 

29 99 

INVENTOR. 
Jones A. M. Willions 

aea 244cy waza 
Ay/S A77OAMEYS 

  

  

  

  

  

  

  

  

  

  

  

  

    

  

  

  

  



March 15, 1960 J. B. McWILLIAMs 2,928,355 
RAILROAD TRACK LINING MACHINE 

Filed July 9, 1956 8. Sheets-Sheet 5 

INVEN TOR. 
Warnes A. McWi//ians 

  



March 15, 1960 J. B. McWILLIAMS 2,928,355 
RAILROAD TRACK LINING MACHINE 

Filed July 9, 1956 8 Sheets-Sheet 6 

INVENTOR. 
Jones A. McWi//fans 

BY e 4%-e-944 
As Arrowers 

  



March 15, 1960 J. B. McWiLLIAMS 2,928,355 
RAILROAD TRACK LINING MACHINE 

Filed July 9, 1956 8 Sheets-Sheet 7 

s 

N INVENTOR, 
Q Womes A. McW//fans 

Year/a 24-7-344. 
Af/S a 77OAMAYS 

  



March 15, 1960 J. B. McWILLIAMS 2,928,355 
RAILROAD TRACKLINING MACHINE 

Filed July 9, 1956 r 8 Sheets-Sheet 8 

7 3 

Afg. /44 

Afg. /4d 
INVENTOR. 

//nes A. McWW/forns 

Yea, 2face-Y/6-la 
Ay/S af7OAPWAYS 

  



2,928,355 
Patented Mar. 15, 1960 United States Patent Office 

2,928,355 
RAILROAD TRACKLINING MACHINE 

James B. McWilliams, Pittsburgh, Pa., assignor to Railway 
Maintenance Corporation, Pittsburgh, Pa., a corpora 
tion of Pennsylvania 

Application July 9, 1956, Serial No. 596,720 
7 Claims. (C. 104-8) 

My invention relates to a machine to line railroad. 
track rapidly and efficiently, with a minimum of man 
power and hand labor. - 
As nearly as possible, perfect alignment of both 

tangent and curved track is very important from the 
safety standpoint, riding comfort of the passengers, and 
savings on damage to loads on fast freight trains. Main 
taining a good line of track also reduces the cost of 
general track maintenance. 
On both tangent and curved track the usual method 

of lining track requires from 10 to 15 men who insert 
levers under the rail to pry the entire track assembly 
over in the desired direction, while another man, by 
sighting along the rails, directs the amount of movement 
necessary to realign the rails. A machine to do the 
work of these men is very desirable if the machine does 
not obstruct the view of the man sighting by eye or 
through a scope along the rail. 
Numerous mechanical devices have been developed 

for lining track such as that described in application No. 
471,355, filed November 26, 1954, which has anchoring 
and lining apparatus mounted on a tractor movable along 
a track bed. The present invention is an improvement 
upon that machine which comprises similar anchoring 
and track lining apparatus mounted on a car having 
wheels for operation on the railroad track rather than the 
track bed. - - . 

In the drawings, I have illustrated a preferred embodi 
ment of my invention in which: 

Figure 1 is a side elevation of the track lining ma 
chine; 

Figure 2 is a plan view of the track lining machine; 
Figure 3 is a perspective of the retraction and locking 

mechanism; 
Figure 4 is a top view of the retraction mechanism with 

the wheel in the retracted position; 
Figure 5 is a top view of the retraction mechanism 

similar to Figure 4 with the wheel in the extended posi 
tion; - 

Figure 6 is a side view of the retraction lock mech 
anism; - - - 

Figure 7 is a view of the axle, wheel and drive assembly 
with some parts in section; 

Figure 8 is a perspective of the rail clamp mech 
anism; 

Figure 9 is a side elevation view of the rail clamp 
mechanism with the clamp in position on the rail; 

Figure 10 is a front elevation view of the rail clamp; 
Figure 11 is a front elevation view of the gauging 

bar; 
Figure 12 is a side elevation view of the gauging 

bar; 
Figure 13 is a schematic drawing of the power system 

of the track lining machine; and 
Figures 14A to 14D show the method of using the 

track lining apparatus. 
The present invention briefly consists of a four-whee 

car which moves along a railroad track and has mounted 
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2 
thereon an anchoring and track lining mechanism 1, a 
rail clamp mechanism 2, a rear jack 3, wheel retraction 
mechanisms 4 and 5, and a sight gauging bar 6. 

In more detail, a frame for the car consists of chan 
nel members 7 connected together by cross channels 8 
to form a rigid structure. Mounted on the rear of the 
frame is a fuel tank 9 and an engine 10 which drives 
several pumps to provide pressurized fluid to the cylin 
ders and motors of the apparatus. 
A drive mechanism for the car is mounted in front 

of the engine 10 and consists of a motor 11, a coupling 
12 connecting the motor to a transmission 13 which 
drives a sprocket 14. A continuous chain 15 is looped 
around the sprocket 14 and a sprocket 6 mounted on the 
rear axle. 
A pivotally mounted seat 17 is affixed on the frame 

ahead of the motor and is covered by a roof 18. A con 
trol system comprising a right valve bank 19 and a left 
valve bank 20 is mounted in front of the seat 17 within 
easy reach of an operator sitting on the seat. 
The anchoring and track lining mechanism 1 is mount 

ed on the front of the frame by means of an elevating 
mechanism consisting of a rear head plate 31 to which 
are welded two wing plates 31a. Each of the wing plates 
has two sliding sleeves 31b welded to their inner sides 
which allow the mechanism 1 to slide vertically on 
columns 21 (see Figure 14A). The columns 21 are 
fastened between a bottom cross channel 22 and a top 
cross channel 23. The channels 22 and 23 are rigidly 
fixed to the main frame of the machine. The mech 
anism i, plates 3ia, and sleeves 31b can be raised or 
lowered by cylinder 24. The upper end of the cylinder 
24 is connected to the top cross channel 23 and the piston 
rod, extending downwardly from the cylinder, is pivotally 
fastened to the plate 31. 
The anchoring and track lining mechanism 1 is fully 

described in the above-mentioned application No. 471 
355. It consists of a motor and reducer 25 which drive 
a shaft within the casing 26. A digging head 27 is 
mounted on the end of the shaft. This whole assembly 
is pivotally mounted between front and rear head plates 
30 and 31 and movable by cylinders 29 to an angular 
relationship with respect to the track bed. (Shown in 
Figure 14C.) 
The piston rods extending upwardly from the cylinders 

28 are connected by pivots to a platform for the motor 
25 and the cylinders 28 are attached at their lower ends 
to plates 30 and 3i. The cylinders 28 are double di 
rectional to exert an upward thrust or downward pull on 
the casing 26 and the shaft therein. 

Cylinders 120 and 127 are connected to feet 32 at 
each end of the plates 30 and 31, to provide a horizontal 
transverse thrust on the track to be lined. The descrip 
tion of this anchoring and track lining mechanism and 
its function contained in the above-mentioned application 
No. 471,355 is incorporated by reference into this ap 
plication. : 
The two-wheel retraction mechanisms 4 and 5 are 

Substantially alike and consist of a retracting shifter band 
33 mounted on a sliding axle 34. The shifter band is 
pivotally mounted within a clevis 35 rigidly connected 
to a retracting arm 36. The retracting arm is pivotally 
mounted on a stationary bracket 37 by pivot pin 38. A 
double directional cylinder 39 is pivotally mounted on a 
cylinder bracket 40 and actuates a retracting cylinder 
clevis 41, which is pivotally mounted to the retracting arm 

70 

36 by pin 41a, in inwardly and outwardly directions. 
The retracting arm 36 moves horizontally within a slot 
42 in the retracting arm lock bracket 43. A housing 44 
for a cylindrical pin 45 is welded to the top of the re 
tracting arm bracket 43. The pin 45 is reciprocable ver 



3 
tically within the housing 44 and in and out of a hole 
46 in the retracting arm 36. The reciprocating mecha 
nism for the pin comprises a retracting lock hanger link 
47 pivotally mounted at one end to the pin 45 and piv 
otally mounted to an arm 48 at the other end. The arm 
48 is rigidly fixed to a shaft. 49 which rotates in shaft 
bracket 50 and shaft rests 51. A handle 52 is rigidly 
fixed to the shaft 49 and rotates the shaft by a horizontal 
movement of the handle 52. A retracting lock latch 53 
with a notch 54 therein is pivotally connected to the han 
dle 52. A handle 55 is rigidly affixed to the upper side 
of the latch and a spring 53a maintains a downward force 
on the latch. When the pin 45 is in the upward position 
out of the hole 46, as shown in Figure 3, the notch 54 
is in contact with a stop. 54a, thus maintaining the ele 
wated position of the pin. - 

Referring to Figure 7, wheels 56 are mounted on the 
axle 34 by any known means, preferably by nuts, 57. The 
retraction shifting band 33 is positioned in a recess in a 
shifting band collar 58 integral with sliding axle 34. The 
sliding axle is positioned within an outer bushing 60 and 
an inner bushing 61 which allows the axle to reciprocate 
within a sliding axle housing 59. When the wheel is 
retracted, the sliding axle and the inner bushing move 
to the left in chamber 62 within the housings 59 and 64. 
The sliding axle housing 59 is connected by flanges 63 
to a fixed axle housing 64 which retains a fixed axle 65. 
Another wheel 56 is secured to the fixed axle preferably 
by means of a nut 57. The sliding axle housing and the 
fixed axle housing are mounted on channels 7 of the 
frame by pillow blocks 66. A brake drum 67 is mount 
ed at any desirable location on the housing to which is 
applied a brake shoe, not shown, to retard movement 
of the lining machine. A driven sprocket 16 is keyed 
to the sliding axle housing to provide the motive force 
for the lining machine. A sliding key 68 positioned 
within a key way 69 on the sliding axle 34 prevents the 
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inder with a rear jack shoe 89 affixed thereto. Upon 

O 

actuation of the hydraulic cylinder, the rod 88 and shoe 
89 move downwardly into contact with the tie or crib 
and elevate one side of the track lining mechanism. 
When the shoe is in the elevated position, a lock pin 90 
may be inserted through a hole provided in a rear jack 
shoe hanger 91 and a bracket 92 welded to the jack shoe 
89 to retain the jack in the elevated position. 
The gauging sight bar 6 consists of a channel member 

93 having a target 95 positioned thereon by means of 
cap screws 96 which extend through elongated slots 97. 
in the target to allow the latter to move horizontally. 
A checkerboard pattern is painted on the target to aid 
visibility. A retainer 98 holds a spring 99 against the 
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target 95 to maintain the target in the extreme right 
hand position as viewed in Figure 11. A swing arm 100 
is pivotally mounted at each end of the sight bar to a 
bracket 101 welded on the top of channel member 93. 
The upper end of each swing arm is pivoted on a shaft 
welded to pivot supports 102 to allow the gauging sight 
bar to swing horizontally in either direction. Pantograph 
arms 103 are pivotally connected to brackets 104 welded 
to each end of the front head plate 30 of the lining ap 

25 
paratus. The other ends of the pantograph arms are piv 
otally mounted on the pivot supports 102. A rest com 
prising a bracket 105. welded to plate 30 and a platform 
106 welded to the bracket is positioned below the lower 

- most pantograph arm at either or both ends of the sight 
30 

35 

sliding axle from rotating relative to the sliding axle hous- . 
ing and thus a two-wheel drive is provided for the car. 
The front idler axle, which preferably is not driven 

by any motor means, has the same retraction mechanism 
as the rear driven axle described above. However, both 
of the front wheels are mounted to allow the wheels to 
rotate relative to their respective axles. 
. The rail clamp 2, shown in Figures 8, 9 and 10, con 
sists of a pair of clamp jaws 70 pivotally mounted rela 
tive to each other by pin 71 to form a scissors-like ar 
rangement. The ends of the clamp jaws are connected 
by pivot pins to spreader links 72. The upper end of 
the spreader links are pivoted relative to each other on 
a pin mounted between brackets 73 and 74 which are 
welded to channels 7. A pair of hanger links 75 are 
pivotally mounted on pin 71 at opposite sides of the clamp 
jaws 70. The upper ends of the hanger links are piv 
otally connected by a pin 76 to an arm 77 which is 
rigidly welded to a shaft 78 rotatable in brackets 79 
mounted on channels 7. A clamp handle 80 is welded 
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to swing only in the vertical direction. 

bar to prevent the bar from swinging so low that it would 
be damaged by striking objects in its path. The panto 
graph arms permit the gauging sight bar to move freely 
in the vertical direction. 
When the anchoring and lining apparatus 1 is lowered 

into the crib, the channel member 93 contacts the top 
of a rail and the target 95 is urged by spring 99 into 
contact with the gauge side of the rail. The channel 
member and target inherently assume these positions due 
to their unrestricted horizontal and vertical movement al 
lowed by the swing and pantograph arms. 
The gauging sight bar is primarily used with a sighting 

scope and a manual target. The scope and manual target 
are erected at widely separated points on one rail of the 
track to be lined. Bv viewing through the scope on the 
manual target down the rail, a straight line is established 
which the track should follow. The scope is then locked 

The lining ma 
chine, with the gauging sight bar and target in position 

- on the rail along which the view through the scope is 

50 
limited, is moved slowly away from the scope. A man 
viewing through the scope indicates to a second man 
driving the lining machine when the target on the bar 
moves to the right or left of the view through the scope. 

. At these points it is necessary to throw the track the 
appropriate direction to line the track. 

to the shaft 78 and causes rotation thereof by a hori 
Zontal swinging movement of the handle. A holdup latch 
81, with a handle 82 mounted thereon and a notch 83 
cut in the lower side thereof, is pivotally mounted to 
the handle 80. A spring 84 maintains a downward force 
upon the latch 81. 
vated position as shown in Figure 8, the notch 83 is in 
contact with stop 85 which retains the clamp by means 
of the hanger links 75 in an elevated open position. Fig. 
ure 9 shows the rail clamp in position upon a rail 86 

60 

When the rail clamp is in the ele 
65 

and the notch 83 no longer, in contact with the stop 85. 
The rail clamp, when in clamping position on a rail, 

maintains the machine in a fixed position with respect to 
the track so that the retractable wheels 56 may be easily 
repositioned on the rail after the lining operation. 
The rear jack mechanism 3 is a double directional hy 

draulic cylinder. 87, mounted on a plate 87a welded to 
the car frame. A piston rod 88 extends from the cyl 
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A hydraulic set off cylinder 131 is mounted on the 
frame at about the center of gravity of the track lining 
machine and has a rod 132 extending from the bottom 
thereof with a plate 133 attached. The cylinder is pivot 
ally mounted at its upper end and enclosed in a casing 
134. A tube 135 slides within the casing and surrounds 
the rod 132 when the plate 133 is lowered into contact 
with the crib or tie. The bottom of the slide tube is 
welded to plate 133. A hold up latch 136 maintains the 
plate 133 in an elevated position when not in use. M 
When cylinder. 131 is actuated the plate 133 moves 

downward into contact with the crib or tie thus elevat 
ing the whole machine away from the rails. The ma 
chine may now be rotated with cylinder 131 and plate 
133 acting as a pivot. Tracks can be inserted under the 
wheels 56 after the machine has been rotated 90 to re 
move the machine from the main track to permit the 
passage of a train. Or the machine may be rotated 180 
and lowered back on the track by cylinder 131 to reverse 
its direction, and avoid having to drive the machine in 
reverse back to the starting point or siding. 
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Figure 13 schematically shows the means for provid 
ing hydraulic power and controls for the track lining 
machine. From a reservoir 107, fluid passes through 
delivery pipe 108, strainer 199, and to pump 110 where 
the fluid is pressurized and moved through line 111 to 
the left valve bank 20. The line 112 moves other fluid 
through strainer 113 and to pump 114 which provides a 
pressurized fluid to the right valve bank 19 through 
line 115. - - - - - - - - - . - 

Referring specifically to the left valve bank 20, a valve 
116 provides fluid under pressure to motor 11 to moti 
vate the car. A valve 117 supplies fluid to cylinder 24 
to raise and lower the anchoring and track lining mech 
anism. Valve 118 supplies fluid to the lift cylinders 28 
to move the casing 26 upward and downward. Valve 119 
supplies fluid to "left dog cylinder 20 to operate the 
left foot 32 in throwing track to the left. 

Referring specifically to the right valve bank 19, valve 
122 supplies fluid to the cylinders 39 to retract and ex 
tend the wheels. Valve 123 supplies fluid to the motor 
25 to rotate the shaft in casing 26. Valve 124 supplies 
fluid directly to the rear jack cylinder 87 to elevate the 
car. If the cocks 130 are opened and the line to the 
rear jack cylinder closed by cocks 130a, pressurized fluid 
is supplied to the set-off cylinder 13 to raise the lining 
machine from the track. Valve 125 supplies fluid to 
cylinders 29 to move the casing 26 to an angular posi 
tion. Valve 126 supplies fluid to right dog cylinder 127 
to operate the right foot 32 in throwing track to the 
right. 

All of the cylinders and the motor 11 have return 
lines to their respective valves. The right valve bank 
9, in turn, has a return line 128 to the reservoir 107 
and the left valve bank 20 has a return line 129 to the 
reservoir 107. The motor 25 has a direct return line to 
the reservoir 107 which does not pass through valve 123. 

Each of the valves 116 to 119, 122, and 124 to 126 
are three-position, manually operated control valves 
which direct pressurized fluid from the pumps 110 and 
114 to its respective cylinder or motor. When a valve 
is in a neutral position, no fluid is flowing through either 
the feed line or the return line. When a valve is in a 
second position, pressurized fluid is being directed from 

10 

6 
moved in the direction in which it is desired to move the 
track. The advantages of this operation are that the 
casing 26 of the anchoring assembly is placed at an angle 
in the ballast relative to the direction of throw of the 
track so that there is a downward component in the re 
action to the thrust against the rail which tends to accentu 
ate the rigid holding of the casing 26 in the ballast; and 
that the foot 32 is brought closer into contact with the 
rail and thus, gives the machine a wider range of throw 
of the track. 
The retraction lock mechanism is now released by 

pulling inward on the handle 52 which, in turn, elevates 
and releases the pin 45 from the hole 46 in the retracting 
arm 36. The handle 52 is pulled sufficiently inward to 
allow the notch in latch 53 to engage the stop 54a and 
thus retain the pin in an elevated position. The retraction 
cylinders 39 are actuated to retract the wheels on the left 
side of the track lining machine as shown in Figure 
14C. The left side of the track lining machine is now. 

20 

25 

30 

35 

40 

the pumps 110 and 114 through a feed line to a cylinder 
or motor to actuate the same in a desired direction. 
When the valve is in a third position, pressurized fluid 
is being directed to the same cylinder or motor to actuate 
the latter in a reverse motion to that achieved when the 
throttle was in the second position. The valve 123 is a 
two-position, manually operated valve which directs fluid 
to the unidirectional motor 25. The valve in its first 
position directs fluid to the motor and in its second posi 
tion closes the feed line to stop the flow of fluid to the 
OtO. 
The track lining machine is moved along the tracks 

with the anchoring and track lining assembly 1 in raised 
position as shown in Figure 1. At a point where it is 
desired to line the tracks, the assembly 1 is lowered by 
actuating cylinder 24 until the bottom of the assembly 
rests on the ballast in a "crib' (enclosed between the rails 
and two ties) as shown in Figure 14A. By rotating 
the digging head 27, the cylindrical casing 26 of the 
anchoring assembly is driven down into the ballast by 
hydraulic cylinders 28 until sufficient depth has been 
gained to anchor the track lining apparatus. The two 
front wheels of the track lining machine are raised from 
the track by this operation. The clamping jaws 70 are 
now actuated downward and into engagement with the 
rail by squeezing the handles 80 and 82 together to dis 
engage the notch 83 from the stop 85. The rear jack 3 
is actuated to raise the left rear wheel of the machine 
away from the track as shown in Figure 14B. 
At this point, it may be desirable, depending upon the 

circumstances, to actuate the cylinders 29 so as to rotate 
the anchoring assembly, as shown in Figure 14C. To 
accomplish this, the top of the anchoring assembly is 
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unobstructed and a person sighting down the rail can 
easily determine how far the rail must be thrown to 
place it in line. The left dog cylinder 120 is now actu 
ated to exert a horizontal thrust on the track and throw 
it to the left of the machine as shown in Figure 14D. 

After the lining operation, the rail engaging means 32 
is withdrawn from its extended position by reversing the 
cylinder 20; the retraction cylinders 39 are actuated in a 
reversed direction to move the wheels to an extended 
position: the retracting lock latch is raised to disengage 
the notch 54 from the stop 54a and the handle 52 is 
pushed outwardly to move the pin 45 into the hole 46 
in each of the retracting arms 36; both front and rear; 
the cylinder 87 is actuated to move the rear jack upward 
and thus lower the left rear end of the machine; the 
handle 80 is moved inward until the notch 83 in the hold 
up latch 81 engages the stop means 85, to disengage the 
clamp jaws 70 from the rail; the anchoring assembly is 
returned to the vertical position by hydraulic cylinders 
29; the casing 26 is raised from the ballast by hydraulic 
cylinders 28; and the entire anchoring and track lining 
assembly is raised from the crib by cylinder 24 to an 
elevation appropriate for moving to a new work location. 
While I have described a present preferred embodiment 

of my invention, it is to be understood that it may be 
otherwise embodied within the scope of the following 
claims. 

claim: 
1. A track lining machine movable along railroad tracks, 

including a frame, tubular axle mountings affixed to the 
underside of said frame, two-piece axles positioned in each 
of said mountings, one of said pieces in each mounting be 
ing affixed to the axle mounting and having a wheel mount 
ed thereon, each of the other of said pieces being slidable 
within said mounting and having a second wheel mounted 
thereon, means to move each of said other pieces and said 
second wheel transversely of the frame from an unretract 
ed position to a retracted position inward of a plane ex 
tending longitudinally along the rail and perpendicular to 
the plane of the tracks, means to lock said other pieces and 
second wheels in unretracted position and means to sup 
port said frame during and after said retraction. 

2. A track lining machine according to claim 1 includ- - 
ing clamp means affixed to said frame to releasably en 
gage one of said rails and thereby maintain the wheel 
mounted on said one axle piece in contact with a rail, 
and means to elevate each of said other pieces and said 
second wheels. 

3. In a machine for carrying track maintenance ap 
paratus such as a track aligning machine, including a base 
mounted on wheels movable along the track, support 
means to independently maintain one side of the base in 
an elevated position above the track, and retracting means 
for retracting the entire wheel on said one side to a posi 
tion inward of a plane extending longitudinally along the 
rail and perpendicular to the plane of the track. 
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4. A machine according to claim 3 wherein said support 
means elevates said one side of the base. . . . . . 
-5. A machine according to claim 3 wherein said sup 

port means elevates said one side of the base to remove 
the retractable wheel from contact with one of the tracks, 
and means to maintain a wheel on the other side of the 
base in contact with one of the rails. 

6. A machine according to claim 3 further including 
clamp means on the other side of the base to be con 
nected to a rail in its operative position so as to main 
tain said other side of the base in rigid relationship with 
respect to said rail. 

7. A machine according to claim 3 including an axle 
affixed to the base upon which said entire wheel is mount 
ed, a lever arm having one end pivoted to said base and 
the other end pivotally affixed to said axle, power means 
to pivot said arm inwardly toward the base to simul 
taneously retract said axle and wheel, and pin means 
affixed to the base and adapted to be inserted into an 

O 
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opening in said arm to lock the axle and wheel in re 
tracted position. . . . . to: . . 
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