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UNITED STATES PATENT OFFICE 
2,648,172 

GRNDING MACHINE 

Herbert A. Silven, Worcester, Mass., assignor to 
Norton Company, Worcester, Mass, a corpora 
tion of Massachusetts 

Application April 11, 1952, Serial No. 281,731 
(CI. 51-5) 2 Claims. 

The invention relates to grinding machines, 
and more particularly to a speed control device 
automatically to maintain a uniform peripheral 
speed of the grinding wheel. 
One object of the invention is to provide a 

simple and thoroughly practical speed control 
mechanism automatically to maintain a Sub 
stantially uniform peripheral speed on the grind 
ing wheel. Another object is to provide an auto 
matically actuated rheostat control for varying 
the speed of the grinding wheel driving motor So 
as to maintain a substantially constant periph 
eral speed of the grinding Wheel as it wears 
away. Another object is to provide an automati 
cally actuated speed control mechanism which 
is actuated by and in timed relation with the 
truling tool feeding mechanism for increasing the 
rotative speed of the grinding Wheel as it wears 
away so as to maintain a substantially constant 
peripheral speed thereof. Another object of the 
invention is to provide a driving connection be 
tween the truling tool feeding mechanism and 
the speed control for the driving motor auto 
natically to increase the Speed of the motor as 
the wheel wears away so as to maintain a sub 
stantially constant peripheral speed of the grind 
ing Wheel. Other objects will be in part obvious 
or in part pointed out hereinafter. In the accom 
panying drawings in which is shown one of the 
Various possible embodiments of the mechanical : 
features of the invention: 

Figure 1 is a fragmentary front elevation, 
partly in section, of a wheel slide, wheel truling 
apparatus and a grinding wheel speed control 
mechanism; and 

Figure 2 is a fragmentary sectional view, on an 
enlarged scale, through the truling apparatus 
feed mechanism; 

Figure 3 is a hydraulic piping diagram of the 
actuating mechanism; 

Figure 4 is an electric diagram of the controls 
for the wheel driving motor; and 

Figure 5 is a fragmentary view of a modified 
form of the driving connection between the tru 
ing tool feeding mechanism and the speed con 
trol mechanism. 
A grinding machine has been illustrated in the 

drawings comprising a base ?o which serves as a 
Support for a rotatable work support (not shown). 
This work Support may be identical with that 
shown in the prior U. S. Patent No. 2,522,485 
to H. A. Silven and C. G. Flygare dated Septem 
ber 12, 1950, to which references may be had for 
details of disclosures not contained herein. 
The base 0 also serves as a support for a 
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transversely movable wheel slide which is ar 
ranged to slide transversely on a V-way 2 and 
a flat-way 3 formed on the upper surface of 
the base 0. 
A suitable feeding mechanism is provided for 

causing a transverse movement of the slide ff 
relative to the base 0 comprising a half nut 4 
depending from the under side of the wheel slide 

. The half nut 4 meshes with or engages a 
rotatable feed screw 5. The feed screw 5 may 
be actuated by any of the well known conven 
tional feeding mechanisms. 
Wheel slide serves as a support for a ro 

tatable wheel spindle 6 which is journaled in 
spaced bearings (not shown). The wheel spin 
dle 6 supports a grinding wheel T on its left 
hand end (Fig. 1). The grinding wheel T is 
partially Surrounded by a wheel guard 8 which 
is fastened to the Wheel slide ff. 
A suitable driving mechanism is provided for 

the Spindle 6 comprising a variable speed elec 
tric motor 20 which is mounted on the upper 
Surface of the wheel slide ff. The motor 20 is 
provided with a motor shaft 2 having a multiple 
V-groove pulley 22 mounted thereon which is 
connected by multiple V-belts 23 with a multiple 
V-groove pulley 24 which is mounted on the right 
hand end of the wheel spindle 6. A rheostat 
25 having an actuating shaft 26 is provided for 
varying the Speed of the motor 20. 
The wheel guard 8 supports a housing 30 

having a plane upper surface which in turn sup 
ports bracket 3 for supporting a grinding wheel 
truing apparatus. A slide base 32 is fixedly sup 
ported on the bracket 3 by means of clamping 
Screws 33 and 34. The slide base 32 serves as a 
Support for a longitudinally movable slide 35 
which is arranged to slide longitudinally on a 
dove-tailed slideway 36 formed on the slide base 
32. 
A hydraulically operated mechanism is pro 

vided for traversing the slide 35 longitudinally 
comprising a cylinder 37 which contains a slid 
ably mounted piston 38. The piston 38 is con 
nected to the left hand end of a piston rod 39 
(Fig. 3), the other end of which is fastened to 
an end cap 40 fixed on the end of a slide 35. A 
pair of nuts 4f serve to lock the piston rod 39 
to the end cap 40. The end cap 40 carries a stop 
Screw 42 which is arranged to engage the end of 
the cylinder 37 to facilitate limiting the move 
ment of the slide 35 toward the left. When fluid 
under pressure is passed through a pipe 45 into 
a cylinder chamber 46, the piston 38 together 
with the slide 35 will move toward the right (Fig. 
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3). During this movement of the piston 38, fluid 
within a cylinder chamber 48 may exhaust 
through a pipe 47. 
A Suitable control mechanism is provided for 

the cylinder 37 comprising a rotary type reverS 
ing valve 50 having a valve rotor 5. Which may 
be manually actuated by a control lever 52. 
When fluid under pressure is passed through a 
pipe 49 from a suitable source of supply, it passes 
into a valve chamber 53, through a traverse 
passage 54 formed in the valve rotol 5 into a 
valve chamber 55 and through the pipe 47 into 
the cylinder chamber 48 to cause the piston 38 
to move toward the left. This movement of the 
piston 38 and the slide 35 toward the left con 
tinues until the stop screw 42 engages the right 
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hand end of the cylinder 37. During movement: 
of the piston 38 toward the left, fluid within the 
cylinder chamber 46 may exhaust through the 
pipe 45 into a valve chamber 56, through a 
traverse passage. 57 in the valve rotor-5, into a 
valve chamber 58. and out; through an exhaust 
pipe 59 and through a throttle valve 60. By 
manipulation of the throttle valve 60, the Speed 
of movement of the piston 38, and the wheel 
slide 35 may be readily varied and controlled 
as desired. 
When it is desired to reverse the direction of 

the movement of the slide 35, the control lever 
52 will be moved in a clockwise direction into the 
broken line position 52a (Fig. 3) which move:- 
ment shifts the valve-rotor 5 so that fluid un 
der pressure from the pipe 49 passes into the 
valve chamber 56, through the pipe 45 into the 
cylinder chamber 46 to cause the piston 33 and 
the slide 35 to move longitudinally toward the 
right. During this movement fluid within the 
cylinder chamber 48 may exhaust through the 
pipe 47, into the valve chamber 55, through the 
transverse passage 54 and out through the pipe 
59 and the-throttle valve 60. . . . . 
The longitudinally. Inovable Slide 35 serves as 

a support for a vertically arranged housing 64. 
The housing 64 is provided with a pair of Spaced 
bearings 65 and 66, which support a vertically 
arranged truling tool carrier 67 having a truling 
tool 68 mounted at its lower end. . . 
A suitable feeding mechanism is provided for 

feeding the carrier 87 vertically, in either direc 
tion relative to the slide 35. This mechanism 
preferably comprises a nut and screw feeding 
mechanism in which a screw threaded portion 
69 is provided on the upper end of the Carrier 
67. A rotatable nut 70 meshing With Or en 
gaging the threaded portion 69: is provided with 
an integral flange Tf which is rotatably Supported 
on the carrier 64 by a pair of plates 72 and T3. 
A manually operable...feed wheel 75 is mounted 

on the lower end of a vertically arranged rotat 
able shaft 76 which is rotatably supported in 
a housing 7T. The housing 77 is fixedly mounted 
relative to the housing 64. The upper end of 
the shaft. 76 is provided with a pinion 78 which 
meshes with a gear 79 keyed on the periphery 
of the nut 70. It will be readily apparent from 
the foregoing disclosure that a rotary motion of 
the hand wheel 75 will be imparted through the 
mechanism above described to rotate the nut 
TO and thereby impart a vertical movement to 
the truing tool carrier 6. The direction of ro 
tation of the hand wheel 75 serves to determine 
the direction of movement of the carrier 67. In 
order to facilitate locking the carrier 67 in an 
adjusted position, a spring pressed detent:80 is 
arranged to engage the teeth of a gear 8 which 
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4. 
is keyed on the upper end of the shaft 76. When 
it is desired to adjust the position of the truling 
tool 68, the detent 80 is moved in a direction 
toward the left (Fig. 2) to disengage the detent 
from the gear 8 after which the feed wheel 75 
may be rotated to cause the desired vertical 
movement of the truling tool carrier 67 and the 
truling tool 68. 
As shown in Figure 4, power lines 84 and 85 

are provided for Supplying electric power to the 
motor 20. A start switch 86 is provided which 
When closed serves to energize a relay switch 
87 which when energized serves to pass current 
through the rheostat. 25 to rotate the motor 20. 
A stop switch 88 is provided whereby the motor 
20 may be stopped at any time during the 
grinding operation as desired. 
A Suitable connection is provided between the 

feeding mechanism above described and the rheo 
Stat. So that When the truling tool is fed toward the 
periphery of the grinding Wheel T for a truling 
Operation, also a corresponding motion is im 
parted to the rheostat control shaft 26 so as to 
adjust the rheostat as the grinding wheel wears 
away due to normal wheel wear and also to the 
truing feed so as to maintain a substantially con 
Stant peripheral speed on the periphery of the 
grinding Wheel at all times. As the wheel reduces 
in size, the motor speed is increased by means of 
the rheostat to increase the rotative speed of the 
Wheel 7 so that the surface speed thereof remains 
Substantially constant. As illustrated in Figure 1, 
a flexible shaft 99 is provided for connecting the 
wheel feeding mechanism of the truling appara 
tus. With the shaft 26 of the rheostat 25. The up 
per end of the flexible shaft 90 is provided with 
a pinion 9 which meshes with the gear 9 on the 
truing tool feeding mechanism. The lower end 
of the flexible shaft 90 is connected to a drive 
Shaft 92 on a conventional gear reduction unit 93. 
The drive shaft 94 of the unit 93 is connected by 
a coupling 95 with the rheostat control shaft 26. 
It will be readily apparent from the foregoing dis 
closure: that actuation of the feed wheel T3 Will 
be imparted through the gear 79 and the gear 9 
to impart a rotary motion to the rheostat control 
shaft 26 so as automatically to adjust the speed of 
the motor 20. 
A modification has been illustrated in Figure 5 

in which the vertical movement of the truling tool 
carrier 67 is utilized to impart a compensating 
adjustment to the rheostat 25. As illustrated in 
Figure 5, the upper end of the carrier screy S9 is 
provided with an outwardly extending arm O9, 
the Outer end of which rides in a vertical groove 
0 formed in a bracket 02. The arm is serves 

to hold the Screw 69 and the carrier 67 against 
rotary motion. A rack bar 3 is fastened at its 
upper end to the arm f OC. The rack hair 3 
meshes with a gear 04 mounted on the upper end 
of a flexible drive shaft fo5, the lower end of the 
flexible shaft 5 is connected with the control 
shaft 26 of the rheostat 25. It will be readily ap 
parent from the foregoing disclosure that when 
the carrier 67 and the screw 69 are moved verti 
cally, a corresponding movement will be in parted 
to the rack bar C3 which in turn imparts a ro 
tary motion through the gear f04, the flexible 
shaft 05 to the control shaft 26 of the rheostat 25. 

It will thus be seen that there has been pro 
Vided by this invention apparatus in which the 
various objects hereinabove set forth together 
With many thoroughly practical advantages are 
Successively achieved. As many possible em 
bodiments may be made of the above invention 
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and as many changes might be made in the em 
bodiment above set forth, it is to be understood 
that all matter hereinbefore set forth, or shown 
in the accompanying drawings, is to be inter 
preted as illustrative and not in a limiting sense. 
I claim: 
1. In a grinding machine having a transverse 

ly movable wheel slide, a rotatable wheel spindle 
thereon, a grinding wheel on said spindle, means 
including an electric motor on said slide to rotate 
Said Spindle, a rheostat on said slide operatively 
connected to control the speed of Said motor, a 
gear reducer unit on said slide operatively con 
nected to actuate said rheostat, a truing appara 
tuS on Said slide including a longitudinally mov 
able slide movable parallel With the axis of Said 
Wheel Spindle, a transversely nowable carrier on 
Said latter slide, a truing tool carrier thereon, a 
manually Operable nut and Screw feed mecha 
nism interposed between the truling apparatus 
slide and the carrier for feeding the truling tool 
toward and from the grinding Wheel, and opera 
tive connections including a flexible shaft, one 
end of which is operatively connected to said 
feeding mechanism and the other end of which 
is operatively connected to said gear reducer 
unit whereby actuation of the feeding mechanism 
automatically actuates said rheostat to adjust 
the speed of said motor So as to maintain a 
constant peripheral speed of the grinding wheel 
as it Wears a Way. 

2. In a grinding machine having a transverse 
ly movable wheel slide, a rotatable wheel spindle 
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thereon, a grinding wheel on said spindle, means 
including an electric motor on said slide opera 
tively connected to rotate Said Spindle, a rheo 
Stat. On Said slide to control the Speed of the Said 
motor, a gear reducer unit on said slide opera 
tively connected to actuate said rheostat, a tru 
ing apparatus on said slide Supporting a longitu 
dinally movable slide movable parallel with the 
axis of said wheel spindle, a transversely movable 
carrier on said truling apparatus slide, a truling 
tool on Said carrier, a manually operable feed 
mechanism interposed between the truling ap 
paratus slide and the carrier for feeding the tru 
ing tool toward and from the grinding wheel, a 
flexible shaft, a gear connecting one end of Said 
shaft to Said feeding mechanism, and a coupling 
connected to the other end of Said shaft to said 
gear reducer unit. Whereby actuation of the feed 
ing mechanism automatically actuates said rheo 
statto vary the speed of said motor so as to main 
tain a uniform peripheral speed of the grinding 
Wheel as it wears away. 

HERBERTA, SILVEN. 
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