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This invention relates to improvements in rail 
grinding machines, and has for its object or 
purpose the grinding of rail surfaces to remove 
corrugations or other imperfections and thus to 
restore the rail head contour substantially to its 
Original form, or to that form which has been se 
lected as a standard. 

Heretofore rail surfaces have been treated with 
a reciprocating grinding process to remove corru 
gations and imperfections from wear and other 
CauSeS. Warious types of apparatus have been 
proposed for rail grinding generally, but these 
do not re-shape the distorted rail surface contour 
in accordance With a standard design. The con 
tour of the rail Surface in its original form is im 
portant and is the result of careful designing and 
long experience. Constant use dissipates the 
form of the rail surface long before the rail itself 
need be replaced, and consequently some efficient 
machine for restoring rail surfaces from time to 
time to a form approaching the original sectional 
contour has long been needed. The reciprocat 
ing rail grinder is slow, laborious and expensive 
in Operation, and its use does not result in an 
even rail head Surface. A Waved surface running 
longitudinally along the rail head is frequently 
Only accentuated by the reciprocating grinder. 
The objects of our invention include, therefore, 

the grinding of rail surfaces in such a manner 
that the rail head contOur is restored Substan 
tially to its original form, the removal of corru 
gations and other imperfections from the rail 
surface Without destroying to any material ex 
tent such standard contour of the rail surface, 
and the accomplishment of these ends by a com 
paratively rapid, efficient and economical ma 
chine. 
Another object of the invention is to incorpo 

rate such a rail grinding machine in a railway 
vehicle, providing means for housing the machine 
Within the vehicle in a position Well clear of the 
rails, thereby to facilitate the movement of the 
vehicle from place to place When the grinding 
machine is not in use. 

Other objects of our invention will become 
more apparent from the following detailed de 
scription of an example or embodiment thereof, 
having reference to the accompanying drawings. 
Of the dra WingS: 

Fig. I shows a plan view of a rail grinding 
apparatus embodying a form of Our invention in 
corporated in a railway car. 

Fig. II shows a side view of the same. 
Fig. III shows a plan view of a guide box form 

ing a part of the apparatus and disposed over a 

(C. 51-178) 
rail, the grinding units being shown mounted in 
guides within the box. 

Fig. W is a transverse section taken about the 
lines IV-IV of Fig. III showing the grinding units 
in position for grinding different planes making 
up the contour of the rail surface. 

Fig. W is a perspective view of the guide box 
showing the arrangement of the guides to receive 
the grinding units. - 

Fig. WI is a perspective view of a pair of guides 
for holding a grinding unit to grind in a horizon 
tal plane. - 

Figs. VIII and VIII are perspective views of pairs 
of guides for holding grinding units to grind in 
planes inclined to the horizontal. 

Fig. IX is a Side View of a portion of a raill show 
ing corrugations or imperfections which the ma 
chine of our invention is adapted to grind out. 

Fig. X is a cross section of the upper portion 
of a rail showing the planes in which the grind 
ers of our invention work to restore the surface 
Contour. 

Fig. XI is a plan view of a rail grinding vehicle 
embodying a modified form of our invention; 
and, 

Fig. XII is a Side View of the same. 
For the purposes of a detailed description of 

the illustrated embodiment of our invention, the 
apparatus as shown in Figs. I and III may be di 
Wided into the following component parts for sep 
arate treatment: a railway vehicle I having a 
frame 2, platform 3 and wheels 4, resting on rails 
5; carriers or trucks 6, each having two guide 
boxes 7 in which grinding units 8 are suspended 
from the vehicle ; and Operating gear mounted 
on the platform 3 by means of which the carriers 
or trucks 6 and the grinding units 8 are separate 
ly raised and lowered. 
The railway vehicle is a conventional flat car 

which has been adapted to the purposes of our 
invention. OpeningS2 have been cut in the plat 
form 3 which, together with operating platforms 
23 installed below the level of the platform 3 on 
the carriers 6, provide Wells for the convenience 
of operators in observing the Working of the grind 
ing units 8, or in making repairs and adjustments. 
Holes 9 are also cut in the platform 3 to accom 
modate cables of the Operating gear hereinafter 
described. Electric power for the grinding units 
8 is supplied by power units indicated diagram 
matically at 24. The power units 24 desirably 
comprise a gas engine and a generator driven 
by the gas engine. The details of the power units 
and their installation are Well understood in the 
art, and as the particularly form or type is not 
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2 
material these details are omitted here for the 
sake of clarity. 
The carriers or trucks 6 are held in place un 

der the platform 3 by supporting arms 30 securely 
fastened to the frame 2 at each end of the vehicle , 
f, and are mounted on wheels 3 which act as 
guides in centering the grinding units over the 
rails. The adjacent ends of the two carriers 6 
are joined by a flexible joint comprising a pair 
of crossing bars 32 pivotally connected at their 
ends to the carriers, which permits relative an 
gular movement of the carriers in a horizontal 
plane and relieves the rigidity of the articulated 
structure. These carriers are constructed after 
the manner of railway vehicles generally, with a 
view to withstanding heavy wear, and the details 
of construction will be well understood by those 
skilled in the art. When actually grinding, the 
carriers S are in the down position, as shown by 
the solid lines of Figs. I and II, and in this posi 
tion the carriers are fastened to the arms 3 by 
bolts or other easily detachable means. When 
not actually grinding, the carriers 6 are detached 
from the arms 36 and raised by Suspension cables 

25 
by the broken lines in Fig. II. The grinding units 
33 clear of the rails 5 to the position indicated 

8 are raised separately with the carriers 6. For 
movement from place to place, the carriers 6 are 
thus securely held close to the underside of the 
frame 2 and platform 3 and clear of rails and 
Switches. 
An important feature of the carriers 6 are the 

twin guide boxes which are positioned within 
the carrier frame 4. Over the rails as ShoWn. 
Each guide box has three compartments 34, 35 
and 36, in each of which a grinding unit 8 is sus 
pended for Vertical movement within guides 37, 
38 and 39. Because the grinding units 8 are thus 
free to move vertically, the grinding pressure is 
governed by the weight of the grinding units 8 
which may be reduced by the tension means as 
explained later. The guides 37 in compartment 
34, hold a grinding unit 8 in a vertical position so 
that it grinds in the horizontal plane designated 
at A-A in Fig. X. The guides 38 in compart 
ment 35, hold a grinding unit 8 in a position in 
clined to the vertical so that it grinds in the plane 
designated at B-B in Fig. Xinclined to the hori 
Zontal. The guides 39 in compartment 36 hold 
a grinding unit 8 in a position inclined to the 
other side of the vertical so that it grinds in the 
plane designated at C-C in Fig. X inclined to 
the horizontal in the opposite direction from the 
other inclined grinding plane B-B in Fig. X. 
Additional guides 4 are placed near the longi 
tudinal center line of each compartment 34, 35, 
36 to hold the grinding units 8 vertical to the lon 
gitudinal axis of the rail. 

It is obvious that any number of grinding units 
8 may be used, and that an increased number 
of grinding planes will more nearly approach the 
designed rail head Contour. The Series of ground 
planes, as illustrated in Fig. X, merge into each 
other, the angles between them disappearing un 
der railway traffic, and they provide a smooth 
rail head Surface contour which may be crowned 
or shaped to conform to any predtermined stand 
ard. In this manner even the curved filleted edges 
of the rail head surface may be taken care of, 
though we have not seen fit to show more than 
three grinding planes in the illustrated embodi 
ment Of the invention. -- 
The grinding units 8 are each of the rotary type 

which have been found to work rapidly and accu 
rately in a predetermined working plane. Though 

2,035,154 
our invention is not restricted to any particular 
type of grinding units, it is found that cup wheel 
grinders are particularly Satisfactory for use in 
the practice of our invention. A cup grinding 
wheel 45 is rotated at high speed by the drive 
Shaft 46 Which is driven by an electric motor 47. 
The motor 47 is supported in a holder 48 which 
is designed with vertical rib-like sections 53 to fit 
into the guides 37, 38, 39 and 4. In this man 
ner the grinding elements 8 are held Securely in 
position in the guide boxes 7 so that the grinding 
wheels 45 will operate accurately in the prede 
termined grinding planes as shown in Figs. IV 
and X. A coil Spring 44 and turnbuckle 49 from 
which the grinding units 8 are suspended provide 
tension means for adjustment of the working 
preSSure of the grinding wheels 45 on the rail Sur 
face. Obviously the tension means are readily 
accessible to an operator on the platform. 23. 
The operating gear for raising and lowering 

the grinding units 8, as shown in Figs. I and II, 
is in the form of winches 50 having shafts.51 on 
which are mounted drums 52, with suspension 
cables 55 winding around the drums 52. The 
shaft 5 is turned by a hand wheel 58 operating 2 
through a Worm gear 57. Additional winches 59 
are employed for each carrier 6, one at each end 
of the carrier, and these winches include shafts 
-60 having drums 6 with the suspension cables 
33 Winding around the drums, and a hand wheel 
62 operatnig through a worm gear 63. 
The Suspension cables 55 for the grinding units 

8 pass through the holes 9 in the vehicle plat 
form 3, and the Suspension cables 33 for the car 
riers 6 pass through similar holes 9 in the vehicle 
platform. The grinding units 8 are movable sep 
arately from the carriers 6 in order to permit their 
removal from rail contact Without having to raise 
the carrier 6. This is important at crossings 
where the grinding wheels 45 might be damaged, 

places which should not be ground; and a mo 
mentary interruption in grinding contact is there 
fore necessary. 
In the modified form of our invention shown in 

Figs. XI and XII, the operating gear has been 
modified. In this Operation the two carriers 6 
are raised and lowered simultaneously by a com 
mon Winch 59a, which is operated by pressure 
cylinders 64. The pressure cylinders 64 serve to 
rotate a drum 65 on a shaft 66 disposed centrally 
of the vehicle. The shaft 66 has at its ends drums 
6 on which are wound the suspension cables 33d 
for the carriers 6. Certain of the cables 33a lead 

40 
and at frogs, guard rails, Switch points or other 
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to the far ends of the carriers 6 over sheaves 55 
68, 69. Other cables 33a lead directly downward 
to the adjoining ends of the carriers 6. 
The operation of the apparatus of this inven 

tion will be apparent from the above description. 
When the vehicle is transported as an ordinary f 60 vehicle, the carriers 6 are disconnected from the 
arms 30 and are raised along with the grinding 
units 8 to a position close to the underside of 
the vehicle platform 3. In this position the car 
riers 6 are firmly secured by appropriate means. 65 
When a grinding operation is to be performed 
the carriers 6 and grinding units 8 are lowered 
into place with the wheels 3 engaging the rails 
5. The carriers 6 are then securely fastened to 
the arms 30 and the power units 24 are set in 70 
operation. Grinding pressure on the rail head 
Surface is adjusted by an operator on the plat 
forms 23 by manipulation of the turnbuckles 49 
to vary the tension. On the Springs 44. As the 
vehicle moves along the rails 5, corrugations and 75 
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imperfections are ground down into smooth 
planes which under traffic quickly merge into 
each other and substantially approximate the sec 
tional contour of a standard rail head surface. 
The grinding wheels 45 may be momentarily re 
moved from contact with the rails 5 in order to 
avoid the grinding of frogs, switch points or the 
like, by operation of the winches 50. 
Thus our invention greatly increases the useful 

life of rails without removing them from their 
place in track. The original rail surface contOur 
is substantially restored, and corrugations (see 
Fig. IV) and other imperfections ground down. 
This is done with a rapidity and ease which makes 
constant attention to rail head surfaces feasible. 
The machine may be moved with the facility of 
any railway car and quickly made ready for grind 
ing on arrival at its destination. The skilled at 
tention of the operator is made possible by the 
platforms 23 and the adjustable tension means 
O accessible from the platforms. By Our inven 

tion it is now possible to make frequent grindings 
to keep rail surfaces in a condition Substantially 
like the original design. 
While we have described our invention in Some 

detail with reference to one example of the in 
vention as applied to a railway vehicle and a 
modification thereof, it will be apparent that nu 
merous changes may be made in the form of the 
grinding machine and that certain features of 
the invention may be used to advantage without 
a corresponding use of other features, all Without 
departing from the spirit of the invention as de 
fined in the annexed claims. 

Having thus described our invention, We claim: 
1. A rail grinding machine comprising a rail 

Way vehicle, a vertically movable carrier having 
wheels; means attached to Said vehicle for Sup 
porting said carrier under said vehicle with the 
carrier wheels engaging the rails to be ground, 
said carrier being detachable therefrom, means 
for raising said carrier clear of the rails, a plu 
rality of rotary grinding units mounted for co 
ordinated predetermined guided movement with 
in said carrier, and means for individually mov 
ing said grinding elements in a vertical direction. 

3 
2. A rail grinding machine comprising a frame, 

means for supporting said frame Over a rail, a 
plurality of rotary grinding elements having 
grinding wheels facing downward to engage the 
rail head surface, a guiding means connecting 
each grinding element to the frame affording free 
axial movement, the extended axes of said grind 
ing wheelis each being normal to the Sectional 
contour of a predetermined standard rail head 
surface at the point of intersection and inter 
Secting Said standard rail head surface at points 
Spaced transversely thereof for coordinated 
grinding. 

3. A rail grinding machine according to claim. 
2 characterized by the further fact that said 
frame has rail engaging wheels. 

4. A rail grinding machine according to claim 2 
characterized by the further fact that said grind 
ing elements are Supported by adjustable sus 
pension members. 

5. A rail grinding machine according to claim 2 
characterized by the further fact that the means 
for Supporting said frame over a rail include 
means for elevating the frame from the rail. 

6. A rail grinding machine according to claim 2 
characterized by the further fact that an oper 
ator's platform is provided on the frame oppo 
Site the grinding elements. 

7. A rail grinding machine comprising a rail 
vehicle, a carrier attached to said vehicle and 
having rail engaging wheels, a plurality of ro 
tary grinding units engaging said carrier for 
guided axial movement With the faces of said 
grinding wheels facing downward to engage the 
rail head Surface, the extended axes of said 
grinding wheels each being normal to the con 
tOur Of a predetermined Standard rail head) Sur 
face at the point of intersection and intersect 
ing Said standard rail head surface at points 
spaced transversely thereof for coordinated grind 
ing, characterized by the further fact that a plu 
rality of said carriers are interconnected under 
the vehicle by a flexible joint. 

ROBERT FARIES, 
JOHN G. HARTILEY. 
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