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12 Claims. (C. 5-66) 
This invention relates to improvements in : 

grinding machines, and has particular reference 
to a novel and improved mechanism for deter 
mining the surface. Speed or rate of rotation of 

is a grinding wheel. 
According to present commercial practices, in 

precision grinding and particularly in contin 
ous production work, such as motor vehicle plants 
or the like, it is desirable to reduce to a mini 

10 mum the shut-down time necessitated for re 
moval and replacement of the wearing part of 
the machine, namely, the grinding. wheel. Ma 
chines are, therefore, designed to utilize a wheel 
having a large, initial diameter which - may be 
greatly reduced in size before replacement is 
necessary. - 

It is, however, a recognized fact that such 
grinding wheels are normally designed and con 
structed for operation within a certain maxi 
mum surface speed as distinguished from the 
safe R. P.M., the R. P. M. necessary for efi 

, cient grinding, therefore, increasing inversely as 
the diameter of the grinding wheel decreases. 
For most efficient operation, it is, therefore, de 
sirable that the speed of the wheel increases 
as its periphery decreases so that the surface 
speed shall remain as nearly as practicable a 
constant during the useful life of the wheel; 
At the same time, it is essential, both fossiety to the operator and for attainment of best grind 

- ing results, that means be provided, preventing 
-initial operation in excess of a prescribed pre 
Selected speed-ordinarily in the nature of 6500 
feet perminute. . . . . 

It is, therefore, one of the purposes of the pres 
- ent invention to provide a control mechanism 
for the wheel operation which, as distinguished 
from prior art mechanisms having reference to 
independent adjustment of their mechanical ele 
ments, is dependent on an adjustment pf a 
member directly related to the wheel i and 
whose position is a function of the size of the 
wheel for automatically controlling the speed 

4 at which said wheel is operated. 
A further object of the invention is the pro 

vision, in connection with a wheel diameter de 

35 

termining mechanism, of a coupled automatic 
control device for varying the potential rate of 

so operation of the wheel in accordance with the 
actual diameter thereof. . . 
An additional object of the present invention 

is the provision of a mechanism which may be 
readily applied to existing types of grinding ma-. 

is chines for effecting improved control of the wheel 

bodiments of the invention have been illustrated: 

wheel 5 is a wheel guard 9 having a slot 20 

cured on the carriage 0 and includes a trans 

the wheel. This diamond 24 is carried by a rod 

of my invention. 
An additional object of the present invention. 

is the provision of a mechanism which shall be 
automatically effective for determination of the 
maximum potential surface speed of the wheel. 
while permitting selective operation, as desired, 
at lesser speeds than said automatically deter 
mined maximum. 
Other objects and advantages of the presents 

invention should be readily apparent by refer 
ence to the following specification, considered in 
conjunction' with the accompanying drawings 
forming a part thereof and it is to be understood 
that any modifications may be made in the spe 

speed thereof in accordance with the principles 

15 

after described, within the scope of the appended 
cific structural details there shown and herein 
claims, without departing from or exceeding the 
spirit of the invention. . . 

In the drawings in which certain specific em 
Figure 1 is a fragmentary side elevation of a 

portion of a grinding machine equipped with my 
improvements, 

figure 2 is a fragmentary plan view of the 25 
can carrying bracket. 
, Figure 3 is an enlarged pan view partially in 

section as on the line 3-3 of Figure 1. 
Figure 4 is an electrical diagram illustrating 

the principles of the present invention. 30 
. Figure 5 is a fragmentary sectional view illus 
trating a continuously adjustable form of rheo 
stat device, and Figure 6 is a corresponding frag 
mentary elevational view thereof. . 

Figure 6 is an end elevation of the rack and a pinion mechanism shown in Figure 5. . . . . 
The numeral 10 designates the sliding head of 

a grinding machine movable as on the ways , 
and suitably shiftable as by interengagement of 
the nut 2 and adjusting screw, 3 for effecting . 
back and forth movement of the carriage and 
parts mounted thereon. Journaled on the car 
riage is a spindle 4 for the grinding wheel 5, 
coupled as by belt or belts 6 to the drive pulley 

of motor 18. Substantially circumscribing the is 
for reception of the inner end of a wheel truling 
mechanism. 
This mechanism, as particularly illustrated in 

Figures 1 and 3, is carried by a bracket 2 se 

versely shiftable, slide 22 actuated as by the piston 
cylinder mechanism 23 for traversing the diamond 
or like truling device 24 across the periphery of . 
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or plunger 25 slidably adjusted in sleeve 2 as as at 49 cooperating with rollers I on the switch 
by screw 27 rotatably or non-translatably mount 
ed in cap 28 on the outer end of sleeve 2 in 
which the rod 25 is slidably keyed. An actuating 
handle 30 serves to rotate the screw and thus 
to effect a limited in and out movement of the 
truling member 24. The sleeve 2 is, in turn, 
slidably engaged in clamp bearings, of pro 
fing slide 82, translatable with and with respect 

10 to cross slide 22. . 
The foregoing parts are of themselves well 

known to the art, and it is believed do not re 
quire further detailed description. 

Referring to Figure 4, it is to be noted that 
ls the motor 8 includes the rotating armature 

having coupled thereto the power lines 84-5 
through the control.8 including a conventional 
armature accelerating contactor and resistor. 
The field is shunt wound, as indicated at 37, and 

go comprises in the field circuit the leads and 9. 
Interposed between these leads is the variable 
resistance speed control rheostat 4 having the 
operating handle 4 by which the resistance may 
be increased to reduce the field strength and thus 

RS effect desired speeding up of the motor. 
Additional resistances may be injected in the 

38-39 circuit, either of the fixed resistance type 
such as the elements 4 and 42, indicated in con 
nection with Figure 4, or of an additional varia 

80 ble type as indicated at 3 in Figure 5. 
In the case of the form of the invention illus 

trated in Figure 4, the circuit, as an entirety, 
when the machine is supplied with a new full 
diameter grinding wheel, is normally closed 

Sis through the switch plates 44 and 45 connected in 
parallel with resistances. and 42 respectively, 
therefore rendering these resistances ineffective. 
With the circuit thus conditioned, it will be un 
derstood maximum effect exists in the shunt 

o field of the motor which will then operate at its 
slower speed, the exact rate being dependent 
upon the adjustment of the manual rate con 
troller 4D for variably determining the motor 
and thus the grinding wheel speed. 

It is, of course, to be understood that the ef 
fective peripheral surface of the grinding, wheel 

is initially formed and subsequently recondi 
tioned by traversing thereof by the truling device 
24 and that it is necessary when a new wheel 

so is to be mounted in the machine that the truling 
device be retracted to a position where--it will 
clear the maximum initial diameter of the wheel. 
It will further be understood that as the diam 
eter of the grinding wheel decreases, due either 
to wear from the grinding operation or necessity 55 
of reconditioning of the surface to secure best 
grinding conditions, that the truling device 24. 
follows up...exactly... and acourately the wheel 

gage device, indicating exteriory of the guard 
the size of wheel then existing, within the guard. 
Also, since the reduction of the wheel is effected 

, by the truling device and its setting there exists 
no variance or lost motion between the parts, 
and no backing of or like adjustment is neces 
sary. Consequently, this combined gaging and 
size determining member for the grinding wheel 
affords an ideal device for utilization in auto 
matic correct determination of proper wheel 

70 speed. . . 
shown, as attached to the cap member 28, the 
bracket or support plate 46. having removably 
and adjustably secured thereto, as by the screws 

Ts, 47, the cam bars 48 having recessed cam tracks 

radius and at all times serves, as an accurate. 

For attainment of this result there has been 

arms 5 for respectively controlling the opening 
and closing of the switches or contacts 44 and 
45. It will be noted, particularly by reference to 
Figure 1, that when the truling device is in its 
outwardly retracted position the two can bars 
48 serve to maintain the members 44 and 4 in 
circuit closing position so that the motor can 
be operated only at its slower rates of speed. On 
the other hand, as the truling tool moves inward 
during reduction of the grinding wheel diameter, 
first, one, and then therother, of the bars 4 will 
release the respective rollers 50, causing succes 
sive movements of the members 4 and 44 into 
open position so that, first, resistance 42, and 
subsequently resistance 4', is thrown into the 
shunt field of the motor, causing successive "po 
tential increases in motor speed which can, of 
course, be to an extent counteracted by manual 
adjustment of the variable resistance 40. 
. It is, of course, to be understood that the in 
ward adjustment of the truling tool may be ef 
fected as to minute variations for individual sura 
face reconditionings through handle 8 and screw 
27, while general longitudinal adjustment of 
sleeve 26 may be produced in any desired man 
ner as, for example, by slight loosening of the 
clamps 3 f. and employment of a progressive ad 
justing device, such as the hand wheel 2 oper 
ating a pinion engaged with rack 3 on the 

O 

S 

sleeve. It is further to be understood that while 
but two cam members 48 have been illustrated, 
that the number of these may be varied as des 
sired with corresponding individual resistances 
controlled thereby; also, that the relative post 
tioning of the cam grooves with their stepoffs 
may be varied by relative longitudinal adjust 
ment of the members 48 with respect to their 
supporting bracket 4, and in this manner the 
particular point at which a speed variatiun is 
automatically effected may be accurately selected. 
. Additionally, as has been indicated in con 
nection with Figures 5 and 6, in place of, or in 
addition to, employment of the can bars, use 
may be made of a rack bar, such as 4, engage 
able with the gear 55 on pinion shaft which, 
in turn, bears pinion. S. meshing with the per 

40 

45 

riphery of gear 58 having contact member . 
for cooperation with the contacts of the 

, rheostat 43. In this form of the invention, the 
number of resistances 4-42 are thereby greatly 
multiplied over the single pair indicated in the . 
diagrammatic view, Figure 4, with the result 

...that a finer. control of wheel speed may be ef 
fected-still depending directly on the wheel 
radius or diameter as continuously accurately 
measured and determined by the truing tool ad 
justment. ----. 

In present-day grinding operations, while, as 
before mentioned, it is ordinarily desired that 

- the R. P.M. of the grinding wheel spindle be in 
creased as the wheel diameter is decreased 
this, of course, is effective only to maintain a 
substantially constant surface speed and there 
fore constant cutting action as respects the 
grinding wheel. In some instances, however, it 
is desirable that the wheel be operated at a 
slower speed for special finishing operations. In 
order that this may be readily accomplished, I 
preferably provide, in parallel with the series of 
resistances such as 41-42 and their control 
plates, a second circuit i? controlled by the speed 
control selector switch 62. In other words, 
when this switch is closed, the auxiliary resist 

ro 

ances become ineffective and the moter, and thus TS 
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the grinding wheel, are again slowed down to a 
rate ultimately determinable by the adjustable 
speed determining rheostat or resistance mem 

O 
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ber 40. 
From the foregoing description it will be seen 

that there has been provided an improved ex 
tremely compact and efficient wheel speed de 
termining mechanism, embodiable initially as a 
part of or, alternatively as an attachment for 
various types of grinding machines in which the 
speed determination is directly controlled by a 
member engaging and gaging or measuring the 
diameter of the grinding wheel in place of being 
effected by remote control devices or adjustment 
of mechanically related parts which may or may 
not have the presumed prescribed relation to the 
actual wheel diameter. 

provided a mechanism which is movable as an 
entirety with the grinding wheel during any ad 
justments of the grinding wheel, and adjustable 
with respect to the grinding wheel mounting or 
other mechanical elements of the machine only 
insofar as and to the same extent as the decrease 
in size of the grinding wheel during operation 
and therefore operating wheel speed fluctuations 
are obviated. 

It will further be noted that an improved con 
trol circuit has been provided by which excess 
peripheral wheel speed is at all times prevented, 
but which permits of any desired slowing down 
of the wheel speed for performance of a particu 
lar grinding operation. 

It is further to be understood that the present 
invention relates primarily to the provision of 
control mechanisms for the rate of rotation or 
number of 'revolutions per minute of the grind 
ing machine spindle including an automatic 
mechanism for varying the potential speed 
limits dependent on the wheel diameter, and ad 
ditional mechanism for effecting speed variations 

lable speed mechanism may be made in the form 
60 
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within said limits and a third mechanism effec 
tive to counteract the first mechanism to the ex 
tent of making it possible to slow down the num 
ber of revolutions per minute below the limit 
otherwise established by the automatic mecha 
nism. - 

It is further to be understood that while the 
particular type of speed control mechanism ill 
lustrated for purposes of understanding of the . 
present invention has been shown as a variable 
speed motor in which the speed variations are 
accomplished by varying the electrical effect of 
the shunt field of the motor, that it is contem 
plated other forms of speed varying mechanisms 
may be employed in conjunction with my present 
improved controls. For example, the manually 
controllable or even the automatically control 

of shiftable change speed gears or an infinitely 
variable drive mechanism of either the mechan 
ical or hydraulic type, or that the motor mech 
anism itself. may be a variable hydraulic motor, 
such as the cam controlled commercially known 
'Oilgear” or other pump-motor device, and that 
the reactance of the control device coupled with 
the truing mechanism may be on the throttle or 
the positioning of the speed determining cam of 
such a hydraulic device, within the scope of the 
succeeding claims without departing from or 
exceeding the present inventive concept. 
What is claimed is: 2 
1. In a grinding machine, the combination with 

a grinding wheel and a variable speed motor for 
effecting rotation thereof, of a truling device hav 

ing a followup movement whereby Same may be 
effectively projected into engagement with the 
periphery of the grinding wheel during reduction 
in diameter thereof, electro-mechanical means 
for varying the speed of said motor, and operative 
connections between the truling device and said 
means for increasing the potential rate of motor 
operation as the truling device is moved in a di 
rection toward the wheel. 
2. In a grinding machine, the COmbination with 

a grinding wheel and a variable speed motor for. 
effecting rotation thereof, of a truing device hav 
ing a followup movement whereby same may be 

O 

effectively projected into engagement with the 
periphery of the grinding wheel during reduce 
tion in diameter thereof, electro-mechanical 
means for varying the speed of said motor, op 

It will further be noted that there has been . erative connections between the truing device 
and said means for increasing the potential rate 
of motor operation as the truling device is moved 
in a direction toward the wheel, and additional 
means for rendering the truing device rate con 
trol mechanism ineffective. 

3. A mechanism for maintaining a substan 
tially constant peripheral speed of the operative 
surface of a grinding wheel for a precision grind 
ing machine, including in combination with a 
support for the grinding, wheel spindle and a 
variable. speed mechanism for effecting rotation 
of the spindle, a first rate adjuster for selectively 
varying the rate of drive of, the spindle within 
prescribed limits, a second mechanism adjustable 
in accordance with variations in the diameter of 
the wheel for varying the limits effective by the 
first rate adjuster, and additional means for neu 
tralizing the One of said rate adjusters to render 
Same ineffective as respects spindle speed varia 
tion. 

4. In a precision grinding machine, the com 
bination with the grinding wheel, its supporting 
spindle, and means for effecting rotation of the 
spindle, of a truling device radially shiftable in 
the direction of the operative surface of the - 
wheel, a speed control mechanism, connections 
between said truing device and said speed control 
mechanism to vary the potential peripheral speed 
of the grinding wheel in accordance with the 
position of the truing mechanism, and additional 
manually operable means for varying the actual 
wheel speed within the limits prescribed by the 
reaction from adjustment of the truling device 
on said first speed control mechanism. . 

S 

20 

5. In a precision grinding machine, the com 
bination with the grinding wheel, its supporting 
spindle, and means for effecting rotation of the 
spindle, of a truing device radially shiftable in 
the direction of the operative surface of the 
wheel, a speed control mechanism, connections 
between said truing device and said speed con 
trol mechanism to vary the potential peripheral 
speed of the grinding wheel in accordance with 
the position ef the truling mechanism, additional 
manually operable means for varying the actual 
wheel speed within the limits prescribed by the 
reaction from adjustment of the truing device on 
said first speed control mechanism, and an ad 
ditional control mechanism for effecting a sup 
plemental slowing down of the wheel speed. 

6. A control mechanism for the operating speed 
of a grinding wheel spindle including a variable 
speed drive for the spindle, a member positionable 
in definite relation to the operative peripheral 
Surface of the grinding wheel, a first mechanism 
operative when said member is in projected posi- : 
tion in the presence of a large grinding wheel to 

70. 
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effect...a reduced number of revolutions perminute 
of the spindle, an additional mechanism operable 
when the member is in retracted position in cor 
respondence with a smaller diameter grinding 
wheel for effecting a corresponding increase in 
revolutions per minute of the grinding wheel 
spindle, and an additional manually controllable 
mechanism for effecting corresponding variations 
in the number of revolutions per minute of the 
grinding wheel irrespective of the position of 
said first-mentioned member. 

7. In a precision grinding machine, including: 
a grinding wheel, a supporting spindle therefor, 
and a variable speed motor coupled with the 
spindle for effecting rotation thereof, means for 
determining the speed of rotation of the spindle 
and thus the peripheral speed of the wheel, in 
cluding a truling device incrementally adjustable 
in a position peripherally to engage and form 
the face of the wheel, means for effecting in 
cremental adjustments of said truling device, a 
control circuit. for the variable speed motor in 
pluding serially interposable resistances, and cam 
means carried by and shiftable with the truling 
device for determining the successive serial cou 
plings of the resistances in the motor. circuit, 
whereby the potential rate of drive of the grind 
ing wheel and spindle is automatically deter 
mined by successive adjustments of the truling de 
vice in the direction of the operative face of the 
wheel. . . . . 

8. In a precision grinding machine, including 
a grinding wheel, a supporting spindle therefor, 
and a variable speed motor coupled with the 
spindle for effecting rotation thereof, means for 
determining the speed of rotation of the spindle 
and thus the peripheral speed of the wheel, in 
cluding a truling device incrementally adjustable 
in a position peripherally to engage and form 
the face of the wheel, means for effecting in 
cremental adjustments of said truling device, a 
control circuit for the variable speed motor in 
cluding serially interposable resistances, cam 

70, 

cam controlled 

means carried by and shiftable with the truling 
device for determining the successive serial cou 
plings of the resistances in the motor circuit, 
whereby the potential rate of drive of the grinding 
wheel and spindle is automatically determined 
by successive adjustments of the truding device in 
the direction of the operative face of the wheel, 
and additional means in the notor circuit for 
varying the speed of the motor and thus of the 
wheel spindle within the limits provided by said 

potential rate determining resist 
Ace, - 9, wheel speed control means for a precision 
grinding machine including a rotatable spindle 
supporting a grinding wheel, a variable speed mo 
tor. for actuation of said spindle and a truling 
device supported adjacent said wheel and shift 
able transversely thereof for truling operations 
and radial with respect thereto to follow up the . . 
wheel as the diameter thereof is decreased, said : 
means comprising a plurality of resistance ele 
ments coupleable in series in the operating cir 
cuit of the variable speed motor, one of said re 
sistances being of the variable type, switch devices 
determining the effective coupling of certain of 
the resistances in this circuit, controllers for said - 
switch devices, means including a can carried by 
and shiftable with the truling tool in its advance 

y 
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for actuating said switch devices operatively to 
connect and disconnect the respective resistances 
with respect to the motor circuit whereby differ 
ent operating speeds of the motor are effected, 
and means for modifying the electrical effect of 
the variable resistance and thereby the actual 
speed of the motor within the range automat 
cally imposed by the truling device cam and ad 
justment of said resistance controllers. 

10. In a machine of the character described, 
the combination with a grinding wheel spindle 
and a variable speed drive motor therefor, of a 

10 

motor actuating circuit including a plurality of . 
serially employable motor rate determinators in 
cluding a first adjustable rate determinator in the 
circuit, a plurality of additional rate determi 

5 

nators, automatically operable means for selec 
tively conditiong the circuit to include or exclude 
said additional rate determinators, and additional 
means for conditioning the circuit to be effective 
on the motor exclusive of said additional deter 
minators irrespective of the automatic condition 
ing thereof. . . . - 

11. The combination with a precision grinding 
machine including a bodily shiftable rotatable 
grinding wheel and a truling device mounted for 
movement therewith and relative thereto, of. 
means for automatically controlling the rate' of 
rotation of said grinding wheel including a var 
iable speed drive motor mechanically coupled 
with the grinding wheel for actuation thereof, a 
power circuit for the motor including a variable 
resistance speed control element and a plurality 
of fixed resistance speed control elements, con 
nections between said fixed resistance elements 
and the truling device for effecting coupling of 

20 
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the circuit by way of or exclusive of said fixed. 
resistance elements dependent on the adjust- .. 

- ment of the truling device with respect to the axis 
of rotation of the grinding wheel, and additional 
means for coupling the circuit to the motor ex 
clusive of said fixed resistance elements irre 
spective of the circuit conditioning effected by . 
movement of the truling device. 

12. The combination with a precision grinding 
machine including a bodily shiftable rotatable 
grinding wheel and a truling device mounted for 
movement therewith and relative thereto, of 
means for automatically controlling the rate of 
rotation of said grinding wheel including a var 
iable speed drive motor mechanically coupled 
with the grinding wheel for actuation thereof, a 
power circuit for the motor including a variable 

40 
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resistance speed control element and a plurality. 
of fixed resistance speed control elements, con 
nections between said fixed resistance elements 
and the truling device for effecting coupling of 
the circuit by way of or exclusive of said fixed re 
sistance elements dependent on the adjustment 
of the truling device with respect to the axis of 
rotation of the grinding wheel, and additional 
means for coupling the circuit to the motor ex 

55 
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clusive of said fixed resistance elements irrespec- . 
tive of the circuit conditioning effected by move 
ment of the truling device, said truling, device 
control including cam elements carried by and 
movable with the truling device and controllers . 
individual to the respective fixed resistances sep 
arately engaging and independently operable by 
said respective cam elements. - fo 


