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ABSTRACT OF THE DISCLOSURE 

A grinding machine for railroad car wheels. A ?xed 
frame is mounted on a bed and roller supporting frames 
are movable up and down along sliding surfaces on the 
?xed frame and are also movable back and forth on said 
sliding surfaces. A plurality of wheel driving rollers 
adapted to receive wheel ?anges of railroad car wheels 
are mounted on the top portion of each of the roller 
supporting frames, there being a pair of rollers at posi 
tions corresponding to the ends of a railroad ‘car axle. 
The roller supporting frames can thus be moved up and 
down and back and forth in order to be correctly posi 
tioned beneath the wheel ?anges so that the wheels can 
be properly supported for grinding by grinding means 
also mounted on the apparatus. 

The present invention relates to a grinding machine for 
grinding railroad car wheels, which machine grinds the 
treads of the wheels with the wheel bearings used as a 
reference for the grinding, while the weight of cars is 
borne by supporting the journal boxes of railroad cars 
having their wheels mounted thereon on a supporting por 
tion of the grinding machine. The present invention 
further relates to an improved feeding device for the 
grinding member which is advantageously used in the 
present machine. 

Usually grinding of treads of railroad car wheels is 
carried out at the time of a regular inspection by remov 
ing the wheels from the car. Recently it has become 
necessary, ‘because the speed of railroad cars has been 
increasing, to grind the wheel treads into proper shape 
more frequently in order to maintain the cars in good 
‘operating condition at all times. 

In this case it is very efficient to perform such grinding 
with the wheels mounted on the car bodies, because this 
enhances ef?ciency in the utilization of the railroad cars. 
For this reason various types of under-?oor type wheel 
truing machines are being used. 
These machines utilize as the reference for the grinding 

operation a system such as one which holds the center 
hole of axle for the wheels, one which supports the wheel 
at its circumference by means of rollers, and a bearing 
base system to support a journal box on a ?xed part of 
the machine, etc. 
Among these systems, the bearing base systems have 

a good efficiency and are easy to operate, and high pre 
cision grinding can be carried out because the wheels 
are ground almost under their running conditions. 
The present invention has as one object the provision 

of a wheel grinding machine by which the advantages of 
this last mentioned system are enhanced to the maximum 
degree. One purpose of the present invention is to provide 
an apparatus which can make a rough adjustment in de 
termining the position of the wheels of a railroad car 
which is rolled, either by being self-propelled or drawn, 
into the maintenance shop track for the purpose of having 
the wheels ground. The apparatus consists of a ?xed rail 
connected to a track up to the position of grinding ma 
chine and a movable rail, the car being positioned on the 
track in such manner that the center between front and 
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rear Wheel axles will come to the center of the grinding 
machine, and the car can vbe lifted off the rail by support 
ing the ?ange portion of the wheels in wheel driving 
rollers which are attached to a roller supporting frame, 
as the frame is raised vertically by, for example, hydraulic 
cylinders. 
Another object of the present invention is to provide 

a wheel inner face adjusting apparatus which makes a 
minute adjustment in the position of wheels with re 
spect to the dimension between the inner faces of the 
left and right wheels in the direction perpendicular to 
the rail, i.e. in the direction of the axle, by holding the 
adjusting rollers on one side of the car in a ?xed or 
base position ‘by, as an example, cylinders containing 
hydraulic oil, and pushing the inner face of a 'Wheel 
mounted in the rollers on the other side of the car out 
wardly a distance equal the difference from the standard 
of the dimension between the inner faces the two-Wheels, 
and at the same time moving the said wheel driving rollers 
in the direction of the axle. 
A still further object of the present invention is to 

provide an apparatus which will support the axle ?rmly 
on its journal ‘box on the supporting part of a member 
on the said movable rail which is pushed outwardly 
during the grinding operation, and while the driving 
rollers are always in contact with the circumference of 
wheel following its eccentricity and distortion and with 
the wheel bearings used as a reference for grinding, and 
thereby giving an effective rotating force to the wheel, 
will adjust the position of the grinding tool, thus conduct 
ing proper and improved grinding. Another object of the 
present invention is to provide an improved feeding de 
vice for the machine member to be used in the grinding 
machine. 
A preferred embodiment of the grinding machine of 

the present invention in the form of a wheel grinding ma 
chine of the ?xed under-?oor type which grinds railway 
car wheels with grinding wheels will be explained in 
reference to the accompanying drawings, in which 

FIG. 1 is a plan view showing an embodiment of the 
present invention; 

FIG. 2 is a longitudinal sectional view taken along 
line 2—2 in FIG. 1; 
FIG. 3 is an end elevation view of the embodiment 

of FIG. 1; 
FIGS. 4, 5 and 6 are the schematic views showing 

the positions of the wheels and the grinding machine 
in relation to each other; 

FIG. 7 is a schematic view showing the relationship 
between the wheels and their driving rollers; 

FIG. 8 is a detailed sectional view of a wheel driving 
roller; 

FIG. 9 is a schematic end view showing the action of 
the rollers regulating the positions of the rear faces of 
the wheels; 

FIG. 10 is a side view, partly in section, of the feed 
system for the machining devices used in the present 
invention; and 

FIG. 11 is a cross-section taken along line 11—11 of 
FIG. 10. 
As is shown in FIG. 1, the machine is made in two 

parts which are integral, i.e., part A for the front wheels 
and part B for the rear ‘wheels, both parts having an 
identical construction and parts, and the distance between 
the centers of parts A and B ‘being the same as between 
two axles of a bogie. 

In FIG. 1, FIG. 2 and FIG. 3, a bed 1 is ?xedly placed 
on a foundation, and columns 2 are mounted at four 
places 2 on each side. And a ?xed frame 3 is mounted 
on the bed 1, and roller supporting frames 4 go up and 
down along sliding surfaces 8 which are provided on 
the sides of the frame 3. Grinding wheel heads '5 have 
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grinding wheels 6 attached thereto, which heads go up 
‘and down within the columns 2. The position of the 
heads 5 can be adjusted to correspond to the direction 
of axle. The tops of columns 2 are covered with cross 
frames 7. 
As shown in FIG. 1, wheel driving rollers 9 and a 

driving mechanism 10 which drives and rotates the rollers 
are ?rmly mounted on the roller supporting frames 4 
such that two sets of rollers on each end of an axle 
or a total of four rollers per axle are placed in an 
appropriate position at the same distance from the vertical 
central axis of roller supporting frames 4. 

Fixed rails 11 and 11’ are provided for rolling a rail 
road car to the position of the wheel grinding machine, 
being connected to rails 12 and 12' which in turn are 
?xed to the floor of a plant, and extend to the top of 
columns 2 across a pit 13. A ?xed rail 45 is also installed 
between the columns 2 of parts A and B. Members 14 
are mounted on the cross-frames 7, having a movable 
rail 34 thereon, and they are so constructed that they 
can go back and forth for a predetermined distance in 
a direction perpendicular to the rail 45 under the action 
of hydraulic cylinders 15. In its forward position, the 
movable rail is aligned with ?xed rails 11, 11' and 45 
to form a continuous rail onto which a railroad car can - 
be rolled. The member 14 is so made that at its with 
drawn or rear position (FIG. 1), a journal box support 
ing block 16, which is integral with the top of the mem 
ber 14 on which the movable rail is ‘mounted, is posi 
tioned just underneath the journal box of an axle to 
carry the weight of the car body, and supports the bottom 
of journal box of the axle at the time of grinding, and 
at the same time making it possible to use the axle as 
1a reference point for grinding. 
Wheel inner face adjusting rollers 17, 17' on part A 

and 18, 18' on part B are provided one being installed 
on both the left and right sides of both parts, and hy 
draulic cylinders 19, 19' are mounted on the top of the 
?xed frame 3 and move the said rollers forward and back 
ward in a direction parallel to the axle. 
As seen in FIGS. 2 and 3, the up and down movement 

of the roller supporting frames 4 is carried out by hy 
draulic cylinders 20, ‘the upper ends of which are con 
nected to two places on the bottom of the frames 4 
by pin joints 21, and the lower ends of which are hingedly 
connected to the ?xed frame 3 by pins 21'. Racks 23 
and pinions 24, which engage with the racks, are pro 
vided beneath pistons 22 of the hydraulic cylinders 20, 
and since the axles of the pinions of the two cylinders 
are connected to each other by a universal coupling shaft 
25, each of the pistons 22 of the two hydraulic cylinders 
20 moves up and down simultaneously at the same speed. 
However, the direction of the up and down movement 
of the roller supporting frames 4 is restrained so as to 
be on a circular arc of radius L, the center of which is 
the connecting pin 27 on the ?xed frame 3 by means 
of hydraulic cylinder 26 having one end connected to the 
?xed frame 3 at the pin 27 and the end of the piston 
rod connected to the roller supporting frame 4 by a pin 
27a, the distance between pins 27 and 27a being L. 
When hydraulic ?uid is forced into the cylinder on both 
sides of a ?oating piston 28 in the hydraulic cylinder 
26, the ?oating piston 28 locks the piston 29 in place. 
In this condition, the roller supporting frames 4 carry 
tion under the action of hydraulic cylinder 20, and the 
out up and down movement in an almost vertical direc 
dimension L is so pre-determined that the up and down 
movement of the vertical center axis of the roller sup 
porting frames is along substantially the vertical center 
line of the one half of the grinding machine. However, 
when hydraulic oil is drawn out of the cylinder from 
both sides 30 of the ?oating piston 28, the direction of 
movement of the roller supporting frames 4 can swing 
a distance as great as the stroke 31 of the ?oating piston 
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4 
28 since the lower end of hydraulic cylinder 20 is pin 
jointed so as to rotate freely. 
The operation of grinding the wheels with the ap 

paratus of the present invention which is constructed as 
described above, will now be explained, analyzing it step 
by step. 

First, a railroad car is rolled into the plant and stopped 
at a position such that the center of the bogie is almost 
at the midpoint between the parts A and B of the grind 
ing machine, i.e. the position shown by bogie 32 and 
wheels 33 and 33' in FIG. 2. In this condition, ?xed rail 
11, 11’, ?xed rail 45 and movable rail 34 constitute part 
of the maintenance shop track, and grinders 6 and wheel 
driving rollers 9 are held in a position below the level of 
the rail. The movable rail 34 is also in the longitudinal 
central plane taken at the center of grinding machine when 
it is in its forward position and in the relationship with 
the wheel shown in FIG. 4, and both the wheel driving 
rollers 9 and grinders 6 are located below the level of 
rail 34. 

Next, as shown in FIG. 2 when the roller supporting 
frames 4 are lifted by hydraulic cylinder 20 and at the 
same time hydraulic ?uid is introduced into the cylinder 
26 on both sides 30 of ?oating piston 28 from a hydraulic 
pump through a control valve to produce the above men 
tioned locked status, the direction of movement of the 
roller supporting frames 4 is along a circular arc of the 
radius L around the center of pin 27. Therefore, the direc 
tion of upward movement of the vertical center axis of 
each roller supporting frame 4 is substantially along the 
vertical center line of each of the halves A and B of 
the apparatus. 

Thus, even when the center of the wheel is not exactly 
at the center of the grinding machine, during the process 
of lifting the wheels slightly off the rail as shown in FIG. 
5, the horizontal component 36 of the axle weight 35 so 
moves the wheel that the wheel is placed and ?tted be 
tween the two rollers 9, and accordingly a correct posi 
tion of both the front and rear wheels is established and 
thus a rough adjustment in positioning the car is carried 
out. In this case, it is necessary that the ?uid pressure 
in the hydraulic cylinders 20 and 26 be su?icient to with 
stand the horizontal component generated by the axle 
weight and the relationship of forces among the wheels 
33, 33' and rollers 9 as shown in FIG. 7. 

Thereafter, the wheel inner face adjusting rollers 17, 
17’ shown in FIG. 1 are moved outwardly by introduc 
ing hydraulic ?uid into the roller driving cylinders 19, 
19’. This is done as shown in FIG. 9 by sending hydraulic 
?uid into cylinders 19, 19’ from pumps P through control 
valves 37 and 38 respectively. In this case, the hydraulic 
pressure in the driving cylinder 19’ is made somewhat 
higher than that in cylinder 19. When the roller 17' pushes 
the inner face of the wheel to a point such that the pis 
ton 39' reaches a prescribed stop position 40, the position 
of the inner face of one of the wheels thus established 
becomes a base position and the piston 39 of cylinder 19 
having the lower pressure therein moves outwardly caus 
ing roller 17 to move a distance equal to the difference 
between the actual distance and the standard dimension 
between the inner faces of the two wheels. The accurate 
positioning of the wheels in the direction of the axle thus 
carried out. While this is being done, the wheel driving 
rollers 9 engages the ?anges 43 of wheels as shown in 
FIG. 8, and the rollers 9 can move freely in the axial di 
rection on roller axles 44 for a distance corresponding to 
gaps 46, 46' during the wheel positioning action mentioned 
above. 

After the minute adjustment in the positions the wheels 
in the direction of the wheel axle is being made as ex 
plained above, the member 14 carrying movable rail 34 
is moved backward until the journal box supporting block 
16 is just beneath the journal box 47 of the wheel, and 
the wheel driving rollers 9 are rotated by activating the 
driving mechanism 10. The roller supporting frames 4 are 
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lowered by means of the hydraulic cylinder 20, while the 
wheel is being rotated by the rotating force supplied by 
the rollers, so that the wheel is smoothly positioned with 
the bottom of its journal box 47 supported by the journal 
box supporting block 16, and the axle of the wheel is 
?rmly supporting the weight of the car body. 

Next, as shown in FIG. 2, the ?oating piston 28 in the 
hydraulic cylinder 26, which governs the direction of 
movement of roller supporting frame 4, is made free to 
move by pumping the hydraulic ?uid out of the cylinder, 
and at the same time the ?uid pressure on the bottom of 
piston 22 within hydraulic cylinder 20 is reduced to such 
a degree that the said pressure is su?icient to exert enough 
friction between driving rollers 9 and the wheels to drive 
the wheels against a grinding force. Then the roller sup 
porting frames 4 are again raised so that the rollers 9 
engage with the ?anges 43 on the wheels. The four wheels 
now receive an effective driving force while the proper 
amount of contact pressure is always maintained for fol 
lowing the eccentricity and distortion of the wheels. Then, 
as shown in FIG. 3, the grinding wheels 6 are raised so 
as to grind the wheels while their position is being adjusted 
in the direction of the axle. 
As explained above the present invention provides ef 

fective means to position the wheels and to drive the same. 
As to the machining member, the present invention can be 
used for tools other than a grinding wheel shown in the 
above example, for example turning tools or milling tools. 

It is also possible, since the positioning of wheels is 
done, using an inner face of one side wheel as a basis, 
to measure and to remote control the dimensional devia 
tion of the distance between the inner faces of opposing 
wheels through the movement of the wheel opposite the 
wheel used as the basis. At the same time the invention 
has the advantage that the positioning of the tool can be 
carried out automatically depending on the measured 
dimensional deviation mentioned above. 
A detailed explanation of the feeding device for the 

machining member of the present machine follows. 
As seen in FIGS. 10 and 11 of the drawings, a tool 

post 101 is mounted on a column 102 on a sliding face 
103 provided on the side of the column 102 and is in con 
tact with side guide portion 105, 105' on the front portion 
104, ‘104'. As shown in the drawing, cutting tool posts 
101 and column 102 are precisely ?tted together, and 
holders 106, 106’ hold the guide faces together. 

Auxiliary column 107 is positioned on the column 102 
as shown in FIG. 10, and a cross frame 108 connects the 
column 102 and auxiliary column 107. An auxiliary guide 
face 109 is provided on auxiliary column 107 opposed to 
the sliding surface 103. A slight gap is maintained between 
the guide face 109 and the face 110‘ of the cutting tool 
post 101 which contacts the guide face 109. 
A pressing roller 111 of circulating roller type and a 

piston 112 which contacts the roller are provided in the 
auxiliary column 107, and are positioned in a cylinder 
113 which is positioned within the auxiliary column 107. 
A pipe 114 is connected to the cylinder 113 and hydraulic 
pressure or air pressure is supplied therethrough from 
a pump. 
A screw 115 for vertical feeding of the cutting tool 

post is positioned beneath the cutting tool post 111. This 
is driven by an appropriate power source 116, such as 
an electric motor or hydraulic motor, etc. through reduc 
tion gears 117, 117'. 

In addition, adjacent to screw 115 is a hydraulic ram 
118 contacting the underside of the cutting tool post 101 
and having its lower end in a balancing cylinder 119 pro 
vided in the column 102. A pipe 120 is attached to this 
cylinder 119, and hydraulic pressure is supplied through 
the pipe 120 from a pump so that the cutting tool post 
101 is urged upwardly the amount of hydraulic pressure 
being such that it balances the dead load of the cutting 
tool post, plus most of the vertical component of the 
cutting force. On the other hand, the hydraulic pressure 
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6 
which works on cylinder .113 is controlled so that it presses 
the cutting tool post toward the column 102, overcoming 
the horizontal component of the cutting force. Since the 
amount of force against which the screw 115 must act 
is reduced to a very small amount because of the pressure 
exerted by the balancing cylinder 119, when the cutting 
tool post is lifted or lowered by the feed screw 115, the 
pressure on the contact surface of screw is low, so that 
wear resistance is enhanced and a high degree of accuracy 
can be maintained for a long period of time. At the same 
time, since twisting of load is small, the rigidity of the 
driving portion is increased, and thus accurate cutting can 
be expected. It will also be effective to provide a plurality 
of balancing cylinders to take into account the weight dis 
tribution on each portion of the cutting tool post 101 and 
the ‘direction and amount of the cutting force. 

Furthermore, because the pressing cylinder 112 presses 
the cutting tool post 101 through the roller 111, the fric 
tion therebetween is small and because the gap between 
the sliding faces 109 and 110 can be made extremely 
small, vthe raising and lowering of the cutting tool post 
101 can be done accurately. 
By providing a plurality of pressing cylinders 112 as 

shown in FIG. 11 and by selecting appropriate positions 
and forces thereof and considering the effect of the hori 
zontal component of the cutting force, the moment which 
works on guide portions 105 and 105’ can be eliminated. 
The holders 106 and 106' prevent the cutting tool post 

101 from inclining when the hydraulic or air pressure is 
lost at the pressing cylinder 112. 
As explained above, the present device not only pro 

vides means for accurate cutting and grinding by accurate 
raising and lowering of the cutting tool post, but it also 
minimizes the twisting of the pressing-up screw, so that 
the rigidity of these driving portions is enhanced, and the 
contact face pressure on the screw 115 is lower. 

It is thought that the invention and its advantages will 
be understood from the foregoing description and it is 
apparent that various changes may be made in the form, 
construction and arrangement of the parts without de 
parting from the spirit and scope of the invention or 
sacri?cing its material advantages, the form hereinbefore 
described and illustrated in the drawings being merely a 
preferred embodiment thereof. 
What is claimed is: 
1. A grinding machine for railroad car wheels com 

prising a bed adapted to be ?xed on a foundation, 2. ?xed 
- frame having sliding surfaces and mounted on said bed, 
and roller-supporting frames movable up and down along 
said sliding surfaces, hydraulic cylinders connected to the 
supporting frames for raising and lowering them, said 
hydraulic cylinders having their upper ends pin connected 
to the bottom of the supporting frames and their lower 
ends pin connected to the ?xed frame, said roller sup 
porting frames being slidable on said sliding surfaces on 
said v?xed frame for swinging movement in a direction 
perpendicular to the axle, frame shifting means connected 
to said roller supporting frames for shifting said roller 
supporting frames horizontally during the up and down 
movement of supporting frames, and a plurality of wheel 
driving rollers adapted to receive wheel ?anges thereon 
and mounted on the top portion of each of said roller 
supporting frames, there being a pair of rollers at posi 
tions corresponding to the ends of a railroad car lbogie 
axle, whereby a car can be moved up and down by the 
supporting frames, and the position of a vertical central 
axis through a respective roller supporting frame can be 
adjusted so that it lies substantially along a perpendicular 
line, and the Wheel driving rollers contact the ?anges of 
the car wheels to impart an effective rotating force thereto. 

2. A grinding machine for railroad car wheels as 
claimed in claim 1 in which said frame shifting means 
comprise further hydraulic cylinders each having one end 
pivotally connected to the upper end of a supporting frame 
at the portion thereof facing the center of the grinding 
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machine, and the other end pivotally connected to the 
upper end of the ?xed frame at about the center of the 
grinding machine, the distance between the two pins being 
?xed when said cylinders are ?lled with hydraulic fluid. 

3. A grinding machine for railroad car wheels as 
claimed in claim 1 in which said ?rst mentioned hydraulic 
cylinders connected to said roller supporting frames are 
coupled to each other for synchronous up and down 
movement. 

4. A grinding machine for railroad car wheels as 
claimed in claim 1 further comprising wheel machining 
means on said bed whereby when the car is lifted up the 
wheels can be accurately machined by said machining 
means as they are rotated. 

'5. A grinding machine as claimed in claim 4 further 
comprising a feeding device for the machining means 
which comprises a machining means support column hav 
ing a sliding surface thereon, an auxiliary column spaced 
from said support column, a cutting tool post between the 
said support column and said auxiliary column and which 
moves up and down along the sliding surface of the sup 
port column, the auxiliary column ‘having a plurality of 
pressure cylinders therein having rollers thereon engaging 
said post for pressing the cutting tool post toward the 
support column, and a screw threaded rod and ‘a plurality 
of balancing cylinders engaging the bottom of the cutting 
tool post. 

6. A grinding machine for railroad car wheels as 
claimed in claim 4 and further comprising wheel spacing 
adjusting means mounted between the wheel driving 
rollers at the top of the said ?xed frames and engageable 
with the inner faces of the railroad car wheels to regulate 
the distance between inner faces of a pair of wheels at 
both ends of an axle, whereby at the same time the wheels 
are cut by the said machining means, the distance between 
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the inner faces of the pairs of wheels at the ends of the 
axles are regulated by the said adjusting means. 

7. A grinding machine for railroad car wheels as 
claimed in claim 6, wherein the wheel spacing adjusting 
means comprises a pair of hydraulic cylinders, and ‘means 
for controlling the hydraulic pressure in one of the pair 
of hydraulic cylinders so that it is greater than that in the 
other cylinder. 

8. A grinding machine for railroad car wheels as 
claimed in claim 6 and further comprising a wheel ma 
chining means supporting column on which said Wheel 
machining means is mounted and axle supporting mem 
bers, cross frame on which said axle supporting members 
are mounted, and further columns provided on said bed 
spaced from both sides of said ?xed frame and on which 
said cross frames are mounted, said axle supporting mem 
bers being movable in the direction of the length of a 
wheel axle, whereby the grinding is done by the said 
machining means the ends of the axles rest on the said 
axle supporting members and the railway car is supported 
on the axles. 

9. A grinding machine for railroad car wheels as 
claimed in claim 8 and further comprising machining 
means mounting members on which the wheel machining 
means are mounted and which are movable up and down 
between the columns provided on both sides of the sup 
porting frames. 

References Cited 
UNITED STATES PATENTS 

2,622,374 12/ 1952 Stanley ___________ __ 5 1-1 04 
2,762,171 9/1956 Schmidt ___________ __ 51—-104 
2,823,493 2/ 1958 Stanley ___________ __ 51-404 
3,018,588 1/1962 Long _____________ __ 51—-104 

OTHELL M. SIMPSON, Primary Examiner 


