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This invention relates to a car-wheel 
grinder, and more particularly to a portable 
grinding unit which may be supported upon 
the end of the car-wheel axle, and then auto 
matically operated to grind down the wheel 
tread until it is concentric with the axle at 
all points. 
As is well known, flat spots are often caused 

on railway car wheels by sliding the wheels 
on the rails when the brakes are applied, the 

. cxcessive use of sand at such time, or other 
causes. These flat spots destroy the concent 
tric periphery of the wheel, and as the wheel 
rolls along the rail, disturbing noises and in 
jurious shocks are caused by the successive 
impacts of this flat surface on the rail. If 
this flat spot exceeds a certain size, the wheel 
must be scrapped, or its tread renewed or re 

- surfaced. A car wheel is composed of a uni 
20 tary metal casting, having a comparatively 

soft web portion and a comparatively hard, 
chilled, rim or tread for rolling contact with 
the rail. If the flat spot does not go through 
this chilled rim, the periphery of the wheel 
may be ground downto remove the flat, that 
is, the other portions of the rim are removed 
until the radius of the periphery is no greater 
than the radius of the lowest portion of the 
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flat spot. The present invention relates to an 
improved method and apparatus for grind 
ing down the tread of car wheels to remove 
these flat spots or defects. , 
One main object of the invention is to pro vide a mechanism for mounting and driving 

a grinding unit, so that this grinder will re 
volve bodily about the axis of the wheel to 
grind all portions of the tread concentric 
with this axis. 
Another object is to provide a portable 

grinding unit of the above type, that may be 
easily supported on the car-wheel axle. 
Another object is to provide an improved chuck or securing means, for mounting this 

wheel axle. 
grinding unit concentrically upon the car 

Another object is to provide an improved 
means for adjusting the grinding wheel ra 
dially toward or from the tread of the car 
wheel, to adapt the mechanism for grinding 
wheels of different diameters, and to deter 
mine the amount of material that is ground . 
away from any one wheel. 

Another object is to provide an improved 
lubricating system for the rotating portions 
of the apparatus. 55 
Other objects and advantages of this inven 

tion will be apparent from the following de 
tailed description of one approved form of 
apparatus involving the principles of this 
invention. 80 
In the accompanying drawings: 
Fig. i is an end elevation of the grinding 

apparatus. . 
Fig. 2 is a longitudinal vertical section, 

taken substantially on the line 2-2 of Fig.1. es 
The motor, the grinding wheel, and the car 
wheel and axle, are shown in elevation. 

Fig. 3 is a transverse vertical section on an . 
enlarged scale, taken substantially on the line. 
3-3 of Fig. 2. 70 

Fig. 4 is a transverse vertical section, en 
larged and partially broken away, taken sub 
stantially on the line 4-4 of Fig. 2. 

Fig. 5 is a diagrammatic view for illustrat 
ing the process of removing a flat spot. 75 

Referring first to Fig. 2, a car wheel 1 is 
mounted rigidly on the axle 2, it being under 
stood that a similar wheel is mounted on the 
right hand end of this axle 2 which is broken 
away in the drawings. The slightly reduced 80 
portion 3 of the axle, at the left of wheel1, 
forms the journal, which is mounted in the 
car journal-box, and through which the car 
is supported from the axle. The peripheral 
portion of wheel 1 comprises the flange 4 85 
for engaging the inner edge of the rail, and 
the tread 5 which rolls along the top of the 
rail. r . . . 

Referring now to the diagram shown in 
Fig. 5, 6 indicates the comparatiyely soft 90 
web portion of the wheel, and the hard, 
chilled, rim or tread is indicated by shadin at 7. At 8 is indicated a flat portion whic 
has been ground away from the normal pe. 
riphery or tread 9 of the wheel which should 95 
be entirely concentric with the axis 10 of the 
wheel and axle. If this flat 8 is not exces 
sively deep, and does not penetrate through 
the chilled portion 7 of the wheel, the tread 
of the wheel may be re-surfaced by grinding 
down the periphery.9 of the tread to the 
dotted circle 11, which it will be noted, corre 
sponds in radius to the lowest portion of the 
flat surface 8. The present invention re 
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lates to an improved mechanism for grinding 
down this tread 9 to eliminate the flat spot 8. 

Referring again to Fig. 2, 12 indicates : 
rotary grinding wheel, formed of enery, car 
borundtull or other suitable abrasive. This 
grindling wheel is mounted to rotate in a plane 
parallel to that in which the car wheel ro 
tates, and the angle of its grinding surface 13 
corresponds to, but is oppositely disposed 
relative to the tread 5 of wheel1, and the width of grinding wheel 12 is substantially 
the same, or somewhat greater than, the effec 
tive width of the tread 5, that is the por 
tion, which rolls on the upper surface of the 
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'ail. The mechanism hereinafter to be de 
seribed, is adapted to support and drive this 
grinding wheel 12 so that it will simultane 
ously rotate on its own axis and revolve about 
the axis of the wheel 1 and axle 2 so as to sue 
cessively grind lown all portions of the pc 
riphery 9 of tread 5 until the flat spot 8 has 
been removed. 
The parts of this mechanism are carried by a normally stationary frane 14 comprising 

a bracket 15 for supporting the driving motor 16. and a cylindrical housing 17 adapted 
to surround the journal 3 of the axle 2. The 
notor 16 may be conveniently suspended 
from the bracket 15 by having its base 18 
holted to this bracket, as at 19. A portion of the hollow cylindrical housing 
7 is interiorly threaded, as at 20, and a hol low, substantially cylindrical, -sleeve 21 is 
Nteriorly threaded to engage with these 
'eads 20 in h in or 17. A re threads 20 in housing 17. A portion of the 

inner surface-of sleeve 21 is formed with a series of gear teeth 22, therclby forming a very 
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Wide inner annular gear. A short shaft 23, 
having a land wheel 24 at its outer end, is 
journaled in a bearing 25 in frame 14, and w w Se 8 . carries a pinion 26 keyed fits inner end, 
which meshes with the internal gear teeth 23 
in sleeve 21. Ityill be noted that by man ually rotating the hand wheel 24, the pinion 
26 will rotate the sleeve 21, which, through 
its screw threaded engagement with the rela tively stationary housing 17 will cause the 
sleeve 21 to move longitudinally through the 
housing. The relatively wide internal gear 
22 permits this longitudinal movement of 
sleeve 21 to take place without causing this 
internal gear 22 to become disengaged from 
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the driving pinion 26. Within the opposite 
cnd of sleeve 21 is mounted a wedge ring 27 
having a cylindrical outer surface to fit with 
in the sleeve, and a conical inner surface. 28. 
An inwardly projecting flange 29 onsleeve 21 
fits a recess 30 in the end of ring 27, and an 
annular plate 31 is secured, as at 32, to... the 
end of ring 2 against the opposite face of 
flange 29, so that the wedge ring 27 is com 
pelled to move longitudinally with the sleeve 
21, but need not share in its rotative move 
ment. A plurality, here shown as 3, of wedges 
or jaws 33 have inner cylindrical surfaces 
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cal surfaces inclined to correspond with the 
inner 'onical stir face of ring 27. The outer, 
slightly reduced, portion 35 of each jaw 33 
?its within a slide-way 36 in ring 27, and a 
bolt 37 secured in the bottom of this slide 
way projects into a channel 38 in the wedge 
33. the head 39 of the holt ?itting within an 
enlarged portion 4() of the channel 38. This 
prevents separation of the wedge and ring, 
but permits longitudinal movement of each 
wedge or jaw 33 through the ring 27. A cy 
lindrical flange 41 projecting inwardly from 
the frame 14, concentrict with housing it, en 
gages the larger ends of the wedges 33 to pre 
vent longitudinal movement of the wedges 
in one direction through the housing it, and 
pairs of ?inger's 42 engaging each side of each 
of the wedges 33, prevents rotary movement 
of the wedges when the sleeve 21 is rotated. 
When the housing it is placed about the jour 
nal 3. of axle 2, and the hand wheel 24 is ro 
tated in the proper direction, the sleeve 21 
will be drawn outwardly (that is away from 
wheel 1), and since the wedges 33 are pre 
vented from innoying longitudinally in this di 
rection, due to their engagement with flage 
41, and are also prevented from rotating 
with sleeve 21 by the fingers 42, the engaging 
conical faces of ring 27 and wedges 33 will 
ause these wedges or jaws to be noved ra 

34 shaped to fit the journal 3, and outer coni. 

to 

w 

so 
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dially inward against the journal 3 until they 
are clamped tightly there against. Since the 
wedges 33 are arranged concentrically within 
the housing 17, and are simultaneously and 
cqually moved radially within this housing, 
the housing 17 will be concentric with the 
axis 10 of the journal 3, when the housing is 
clamped in position, as above described. A 
centering screw 43 is mounted in the frame 
14 in position to engage with the conical cen 
tering hole 44 in the end of axle 2. 
adjustment of this screw 43 will position the 
housing 17 longitudinally of axle 2 so that 
grinding wheel 12 will be positioned properly 
over the tread 5 of whool 1. 
A revolulble supporting frame'45 has a hol 

low cylindrical portion 46 which surrounds 
the cylindrical housing 17. Preferably, 
bronze bushings 47 and 4S are interposed be 
tween the normally stationary sleeve or hous 
ing 17 and the rotatable sleeve or frame 46. 
A large gear 49 is fixed rigidly on one end 
of sleeve 46 and meshes with a pinion 50 on 
the shaft 51 of motor 16. Obviously, rota 
tion of the motor shaft 51 will cause the revo 
luble frame 45 to travel around the axis 10. 
At annular gear 52, somewhat smaller than 
gear 49, is mounted for free rotation upon 
the outer surface of sleeve 46, a bronze bush 
ing 53 being interposed therchetween. As 
here shown, the annular gear 52 is in the 
form of a double gear, one-half of which 
meshes with a gear or pinion 54 secured to 
motor-shaft 51. The gear 54 is somewhat 
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larger than pinion 50, so that annular gear 52 will be rotated somewhat faster than gear 
49, but in the same direction. 
A cylindrical drum or frame 55 is mounted 

in a corresponding cylindrical socket 56 in 
tle otter portion of frame 45, so that the axis 
of the drum 55 will be parallel to the axis 10 
of housing 17 and wheel 1. A shaft 57, jour 
nalled in bearings. 58 and 59 in drun 55, 
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carries the grinding wheel 12 at one end and a 
pinion 6() at the other end. The shaft 57 
is mounted near one periplieral edge of dium 
55 so that it is eccentric to the axis of the 
drum, but parallel thcreto. A stud 61, pro 
jecting concentrically from one end of drum 
55 carries a pinion 62 which is freely rotat 
able and meshes with the pinion 60 on the 
end of shaft 57. An intermediate idler gear 
or pinion 63, mounted on a stud 64 project 
ing from the frame 45, meshes with the pin 
ion. 62 and also with the annular gear 52. 
A Scotor of a worn wheel 65 is formed in a 
portion of the outer surface of drum 55, and 
a worm 66 meshes with this sector. Worm 66. 
is nounted on a shaft 67, between bearings 
68 and 69 projecting from frame 45, and there 
is a hand wheel 70 on the upper end of shaft 
67, by which it may be rotated manually, 
as desired. 

It will be noted that by rotating the hand 

oil-holes 72 and 73 leading to these bearings. 65 
An oil passage 74, drilled in stud 61, leads. 
to the bearing surface for pinion 62. An oil 
hole.75 in the periphery of drum 55 com 
municates, in any adjusted position of the 
drum, with an arcuate groover 6 in frame 45. 
Another oil passage 7 in sleeve 46 leads to 
housing 17. This space 78 is supplied with 
gil from groove 6 through a suitable tubing 
79 connecting with passage 77. Oil is fed 
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, the annular space.78 between this sleeve and 

from space 78 to the inner ends of bearings 
47 and 48, and through passages 80 oil is 
conducted to the bearing between annular 
gear 52 and the frame 45. An oil passage 
8 in stud 64 conducts oil to the bearing for 
pinion 63, the oil being drawn fron groove 
76 through tubing 82. Since the drum or 
container 55 is continually revolving about 
the axis 10, there will be a continual splash 
ing of the oil within this drum, forcing oil 
through the passages, above describcd, to the 
several bearings for the relatively rotating 
members. . . . . . . . . 

In operation, the wheel 1 to be ground and 
its axle 2 are mounted on suitable “horses" 
or other supporting means, so that the axle 2 is substantially horizontal. The grinding 

wheel 70, the drum 55 may be oscillated v means of a crane, so that the housing 17 is 
through a wide arc within the supporting 
frame 45. In this way the shaft 57, and the 
grinding wheel 12 carried thereby, may be 
swung from an extreme outer position, as 
shown in solid lines in Fig. 1, to an inner 
position, such as shown in dotted lines in that 
figure, and it will be noted that the dotted 
line position is closer to the axis 10 of the 
supporting frame 1 and wheel 1, than is the 
puter solid line position. This serves to ad 
just the grinding wheel 12 substantially ra 
dially with respect to the axis of the wheel 
in order to accommodate different sizes of 
wheels or to determine the amount that is 
ground from any one wheel. It will be 
noted that rotation of drum 55 does not af 
feet the position of pinion 62, which is mount 
ed concentric therewith, and that the pinion 
60 on shaft 57 is revolved bodily about the 
axis of the drum 55 so that it always meshes. 
properly with pinion 62. In other words, 
the train of driving gears 54, 52, 63, 62. and, 
60, through which the grinding wheel 12 is 
rapidly rotated from the motor 16, is always 
in proper engagement no matter what the 
rotative position of drum 55 in frame 45 
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may be. 
The drum 55 forms a substantially closed 

container for lubricating oil, the drum hav 
ing an accessible filling opening in one end, 
normally closed bv plug 71. This oil has 
direct access to tile inner ends of bearings 
58 and 59 of the grindershaft 57, also through 

positioned about the end 3 of axle 2. 
already properly adjusted, the screw 43 will 
be moved in or out until, when in engage 
ment with the centering hole 44 in the end of 
the axle, the grinding wheel 12 will be proper 
ly positioned above the tread 5 of the wheel 
1. Hand wheel 24 is now manipulated to 
move the wedges or jaws 33 into firm engage 
ment with the journal 3 of axle 2, and the 
grinding unit is now supported by the axle 
2 and properly centered therearound. Hand 
wheel 70 is now manipulated to oscillate the 
drum 55 until the grinding wheel 12 is 
brought into proper grinding relation with 
the tread 5 of the wheel 1. Electric current 
is now supplied through suitable connections 
(nothere shown) to the motor 16. Rotation 
of motor shaft 51 will, through gears 50 and 
49, cause the revoluble frame 45 and all of 
the mechanism carried thereby, to revolve 
bodily about the axis of wheel 1. At the same 
time, grinding wheel 12 will be rotated rapid 
ly on its own axis by means of the train of 
gearing 54, 52,63, 62 and 60. It will be noted 
that the grinding wheel 12 has a planetary 
movement about the axis 10 so that it will suc 
cessively grind equally on all portions of the 
periphery 9 of tread 5 (except the flat por 
tion 8) until the circular contour of the tread 
has been restored. Of course, the diameter 
of the wheel 1 will be slightly reduced, but 
this is permissible within certain limits. 
Grinding wheel 12 is adjusted inwardly, when 
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mechanism or unit, hereinaboye described, is . 
then swung into position, preferably by 
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of the wheel, a revoluble frame mounted on 

4. 

necessary, by further manipulation of hand 
wheel 70. 
We claim: 
1A car-wheel grinder comprising a sup 

porting frame, means for centering the fraulie 
with respect to the axis of the wheel, a rotary. 
grinder mounted on the frame for bodily 
revolution about this axis, means for rotat 
ing the grinder on its own axis, a container 
for oil which revolves with the grinder about 
the axis of the wheel, and means for conduct 
ing oil from this container to the several bear ings for the rotating parts: . 

2. A car-wheel grinder comprising a sup 
porting frame, means for securing the fraulic 
in centered position with respect to the axis 
the supporting frame for movement about 
the axis of the wheel, a hollow cylindrical 

20 : drum mounted in the revoluble frame for ro tary adjustment about its own axis, a gear 
rotatable on the axis of the drum, an annular 
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gear centered about the axis of the revoluble 
fane, gear connections between the annular 
gear and the first named gear, a shaft rotat 
able in the drum parallel to but cocentric to 
the axis of the drum, a gear on this shaft 
meshing with the first named gear, agrind 
ing disc mounted on the shaft in position to 
engage the tread of the wheel, means for ad 
justing the drum about its own axis and hold 
iing...it in adjusted position, means for rotat 
ing the annular frame and annular gear, and 
means for conducting oil from the interior of 

"nular gear. . 
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the drum to the several bearings between the 
relatively rotating parts. r 

3. A car-wheel grinder comprising a cylin 
drical supporting frame adapted to surround 
and be supported by the journal end of the 
car-wheel axle, a revoluble frame mounted 
on the cylindrical frame, a rotatable grinding 
mechanism carried by the reyoluble frame in 
position to engage the tread of the wheel, a 
motor mechanism mounted on the supporting 
frame, and separate driving connections be-, 
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45 
tween the motor mechanism and the revoluble . . 
frame and the grinding mechanism for rotat ing the grinding mechanism about its own 
axis and for revolving the revoluble frame 
about the supporting frame. . 

4. A car-wheel grinder comprising a cylin 
drical supporting frame adapted to surround 
and be supported by the journal end of the 
car-wheel axis, a revoluble frame mounted on 
the cvlindrical frame, a rotatable grinding 
mechanism carried by the revoluble framein 
position to engage the tread of the wheel, a 
motor mechanism mounted on the supporting 
frame, a fixed gear on the revoluble frame, 
an annular gear rotatably journaled on the 
revoluble frame, a gear train connecting the 
annular gear with the grinding mechanism, 
and gears driven by the motor mechanism en 
gaging respectively the fixed gear and the an 
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