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CONTROL APPARATUS FOR GRINDING 
MACHSNES 

Donald R. Hall, Beloit, Wis., assignor to Gardner 
Machine Company, South Beloit, Ill., a core 
poration of Illinois 

Application September 12, 1935, Serial No. 40,209 
5 Claims. 

This invention relates to improved control ap 
paratus for grinding machines and more partic 
ularly to control apparatus for grinding ma 
chines in which the tool or grinding wheel is 
rotated and Simultaneously moved into engage 
ment With the Work by power actuated means. 
The primary object of the invention is to pro 

vide improved control apparatus for grinding ma 
chines of the above general character by which 
the overloading of the driving motor or motors 
of the machine is effectually prevented. 
Another object is to provide improved control 

apparatus which permits the full capacity of the 
driving motors to be utilized throughout the com 
plete grinding cycle of the machine. 
Another object is to provide an improved con 

trol apparatus for opposed disk grinding ma 
Chines whereby the pressure for closing the heads 
together may be set for most efficient operation 
Without danger of overloading the driving motors. 

Still another object is to provide control means 
for opposed disk grinding machines whereby the 
grinding disks are automatically nomentarily re 
tracted from the work during the grinding cycle 
to enable the disks to free themselves of grinding chips. 
Other objects and advantages will become ap 

parent from the following detailed description 
taken in connection with the accompanying single 
figure of drawings which shows a grinding ma 
chine embodying the features of the invention. 
By Way of illustration, the invention is shown 

and Will be described hereinafter as embodied 
in a grinding machine in which the work is yield 
ably held between two opposed, rotatable grinding 
disks or wheels which are adapted to be closed 
together to Operate simultaneously on opposite 
ends of the Work. It will be understood, of course, 
that this is not intended as a limitation of the in 
Vention to this particular type of machine, it be 
ing contemplated that various changes may be 
made by those skilled in the art to adapt the in 
vention to other types of machines without de 
parting from the spirit and scope of the inven 
tion as defined by the appended claims. 
In the exemplary embodiment shown in the 

drawing, the grinding machine comprises gen 
erally a pair of grinding heads 2 and 3, mounted 
on a suitable frame or base 4 for axial movement 
toward and from each other. Each grinding head 
is equipped with a rotatable spindle 5 carrying 
on its inner end a grinding disk or wheel 6. The 
Spindles are preferably driven by individual elec 
tric motors 7 mounted on the respective grinding 
heads. Current for Operating the motors is Sup 

(CI, 5-11) 
plied over a power circuit 8, and through suitable 
Switches 9 individual to the respective notors. 
Movement of the grinding heads 2 and 3 toward 

and from each other is effected by a hydraulic 
motor, preferably comprising a hydraulic cylinder 
C mounted on the base 4 and having a recipro 

cable plunger f operatively associated with the 
grinding heads. As shown herein, the projecting 
end of the plunger i is secured to a depending 
lug 2a on the grinding head 2, and is provided 
with an extension in the form of a rack d. 
adapted to engage a pinion 2a, rotatably mount 
ed on the base 3. A similar rack 3d Secured to 
the grinding head 3 also engages the pinion 20 
So that simultaneous, uniform movement of the 
two grinding heads may be effected by the Single 
driving means, 
Upon the movement of the heads 2 and 3 to 

ward each cther, the grinding wheels are closed 
togetheir to engage With and Operate upon Oppo 
site ends of a work piece 2 held in position inter 
mediate the grinding wheels by a suitable Work 
Support 3. When the size of the Workpiece per 
mits, the work support may conveniently be ar 
ranged to hold a plurality of work pieces for 
Simultaneous grinding. In any event, the Work 
pieces 2 are desirably held in a manner to per 
nit their free endwise movement So that the Work 
may equalize itself between the two grinding 
Wheels. 

Pressure fluid from any suitable source may be 
employed for reciprocating the plunger i? in the 
cylinder it to move the grinding wheels 6 toward 
and from the work. As shown herein, the source 
of pressure fluid cornprises a variable displace 
linent pump f of well known construction mount 
ed on the base 4 of the grinding machine and 
having a cylinder f3 and a spring pressed piston 

7 reciprocable therein through a limited range of 
movement. For varying the rate at which the 
pump delivers pressure fluid, the pump cylinder 
f5 may be slidably mounted whereby the entire 
pump assembly is nowable toward and from a 
driven eccentric 6 adapted to reciprocate the pis 
ton . The positioning of the pump cylinder 5 
and piston 7 may be conveniently effected by 
neains of a Screw 8 Which is provided With a hand 
wheel 9 and which is rotatably anchored in the 
base and in threaded engagement With the cyl 
inder. 
position of the cylinder 5 and piston 7 relative to 
the eccentric 6, the point at which the eccentric 
engages the piston and hence, the length of the 
stroke of piston I may be varied as desired with 
a consequent variation in the rate at Which pres 

It will be apparent that by shifting the 
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Sle fluid is delivered by the pump. This may be 
advantageously employed in regulating the Speed 
with which the grinding heads are closed together 
Which also determines the pressure With Which 
the grinding wheels are applied to the Work. 
As shown herein, the pump A is provided with 

an intake duct 28 through Which fluid is drawn 
from a reservoir oi Sump 2: formed in the base 
of the machine. A discharge duct 22 connects 
With the duct System whereby the pressure fiuid 
is delivered to the cylinder as required. Suit 
able check valves are provided in the ducts 2 
and 22 to insure proper foW of the pressure fluid. 
The duct system through which pressure fluid 

is Supplied to the cylinder includes a pair of 
reversing valves for controlling the introduction 
of pressure fluid into the cylinder, thereby de 
termining the direction in Which the grinding 
heads are to be noved. One waive 23 is of the 
Ordinary 4-way, manuaily operable type, and en 
ables the attendant to cointrol tile movement Of 
the grinding heads as When starting and stopping 
the machine. Discharge duct 22 of the pump & 
terminates in one port of the valve 23 and the 
Opposite port is provided With a discharge duct 
26 leading to the surnp 2. Terminating at ports 
spaced intermediate the first inentioned portS 
are ducts 23 and 26 leadilig to a Second reversing 
valve 2. The Valve 23 is so constructed that 
When the duct, 22 is connected with duct 25, the 
duct 24 is connected with the duct, 33. A qual 
ter turn of the valve 23 reverses the above con 
nection, connecting the duct 22 with the duct 
28 and the duct 22, with the duct 25. 
The valve 27 comprises essentially a hollow 

cylindrical body 28 provided with Suitably Spaced 
ports in which the Various ducts terminate. A 
plunger 29 haWing Spaced pistOn enlargements 
3G is reciprocable within the valve body 28 to 
define variable channels between the ports. With 
the plunger 29 in normal position as shown in 
the drawing, the duct 26 leading from the Wave 
23 is connected by way of a branch duct 26d. With 
a duct 3 leading to the inner end of cylinder , 
and the duct, 25 is connected with a duct 32 lead 
ing to the outer end of the cylinder . Pressure 
fluid delivered through the duct 25 Will thus be 
introduced into the outei end of the cylinder is 
to force the piston inwardly and thus close the 
grinding disks G together on the work 2. Spent 
pressure fluid from the inner end of the cylin 
der 3 will be returned via the dicts 3, 23a, 25 
and 24 to the Sump 2 . When plunger 29 is 
shifted to reverse position, the connection of 
the ducts is reversed, the duct 25 connecting With 
the duct 32 and the duct 25 connecting with the 
duct 3. The movement of the grinding heads 
2 and 3 will accordingly reverse, thus retracting 
the grinding wheels 6 from the Work. 

For actuating the valve 2, automatically con 
trolled electro-magnetic means is provided. This 
actuating means may conveniently comprise a 
solenoid 33 adapted to shift the plunger 29 against 
the force of a compression spring 34 which tends 
to hold the plunger in normal position. 
For rendering the solenoid effective to actuate 

the valve 2, I provide means automatically con 
trolled in accordance With the load imposed on 
the driving motors of the machine. In its pre 
ferred form, this means comprises a relay having 
its windings 35 connected in Series with one of 
the motors 7 and having a Switch 36 adapted 
to close the circuit for the solenoid 33. The relay 
is preferably adjusted so as to become energized 
and close the switch 36 only when the current 

2,168,596 
drawn by the motor 7 exceeds a predetermined 
limit. Upon the relay becoming energized, the 
Winding of the Solenoid 33 is connected a CrOSS 
the conductors of the power circuit 8 by Way of 
conductor 39, winding of the Solenoid, conductor 
49, switch 36 and conductor A . The solenoid 33 
thereupon becomes energized to actuate the valve 
27 and reverse the pressure fluid connections to 
cylinder 9 and thus reverse the movement of 
the grinding heads 2 and 3. Since the load on 
the motors is determined by the pressure with 
which the grinding wheels are applied to the 
Work, it will be apparent that, with the arrange 
ment shown and described, relay 35 and its asso 
ciated apparatus will effectively prevent the load 
from exceeding the capacity of the motors by 
retracting the grinding wheels from the Work 
when the load limit is approached. 

in the particular type of grinding machine 
herein shown in which the Work is equalized be 
tween the two grinding wheels, overload control 
apparatus is required for Only one of the motors. 
it will be apparent, however, that Such equip 
kinent Cain readily be gl’Ovided for each notoi 
When required as, for example, under conditions 
which render equalization of the work imprac 
tical. 
In the operation of the grinding machine above 

described, the motors are started by closing 
the switches 3 and the Work 2 is placed in grind 
iing position on the work support 3. Fump is is 
Started and set to deliver pressure fluid in Sufi 
cient volume to close the grinding heads together 
at the desired rate. The optimum rate for clos 
ing the heads together will depend upon the par 
ticular character of the work to be operated on, 
but to obtain the maximum efficiency from the 
driving motors , the rate will generally be such 
that the load imposed upon the motors ap 
proaches closely to the limit of their capacity. 
With the control apparatus as shown, the ma 
Chine may be set so as to close the grinding heads 
together at a rate such that the load imposed 
upon the motors is slightly greater than they 
are designed to handle, and the control ap 
paratuS Will insure operation at peak efficiency. 
With the pump and grinding wheels operating 

and the work in grinding position as described, 
Valve 23 is manually set to the position shown 
in the drawing. Pressure fluid is thereby intro 
duced into the outer end of cylinder 6 by way 
of ducts 22, 25 and 32, and valve 27 and plunger 
f is shifted outwardly. The mechanically cou 
pled grinding heads are thus closed together to 
bring the grinding wheels 6 into operative en 
gagement With Opposite ends of the Work. 
AS the grinding wheels 6 continue to close 

together or the work, the pressure exerted there 
on increases and likewise the load on the driv 
ing motors . The notors, accordingly, draw 
an increasing amount of current, and When the 
CUrrent drawn by the motor associated With 
griding head 2 reaches the predetermined cut 
off limit, relay 35 becomes energized. Relay 35, 
by closing its switch 36 completes the circuit for 
Soleiloid 33 which also becomes energized and 
shifts the plunger 29 of valve 27 into reverse 
position. By reason of this reversal, pressure 
fluid is introduced into the inner end of cylin 
der thereby moving the grinding heads apart 
and relieving the motors of their load. Current 
drawn by the motors quickly drops below the 
cut-off limit, deenergizing the relay 35 which 
opens the Solenoid energizing circuit. The valve 
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2,168,596 
tion by the Spring 34 and pressure fluid is again 
introduced into the outer end of cylinder 0 
to close the grinding heads together on the work. 
The reversing operation may be repeated sev 

eral times until the grinding operation is fin 
ished. Thus, the grinding wheels may be applied 
to the work with maximum pressure without 
danger of overloading the motors thereby en 
abling them to operate at their most efficient 
point. 
A further advantage in intermittently retract 

ing the grinding wheels from the work during the 
grinding Operation is that it permits the Wheels 
to free themselves of grinding chips and thus 
enables them to operate with greater efficiency. 
Likewise, it prolongs the life of the wheels as it 
tends to prevent them from glazing as often oc 
curs when operation is continued after the 
Wheels become clogged up with material removed 
from the work. 
In view of the foregoing, it will be apparent that 

I have provided control apparatus of an improved 
and advantageous character which is particular 
ly adapted for use With grinding machines. The 
improved control apparatus permits the use of the 
full capacity of the driving motors throughout the 
grinding cycle. It also provides means whereby 
the preSSure for closing the grinding Wheels to 
gether on the work may be set for most efficient 
Operation. Without danger of overloading the 
driving motors. Moreover, the control apparatus 
by effecting a momentary withdrawal of the 
grinding wheels from the work, permits the 
Wheels to free themselves of grinding chips dur 
ing the Operating cycle and consequently enables 
them to operate more efficiently. 
I claim as my invention: 
1. A grinding machine having, in Combination, 

a pair of opposed grinding wheels, an individual 
electric motor for driving each wheel, means for 
yieldably Supporting Work to be operated. On be 
tween said wheels, hydraulically actuated means 
for closing the wheels together to engage oppo 
site ends of the Work and to retract the Wheels 
from the Work, manually operable means for 
controlling said hydraulically actuated means, 
electrically actuated means for controlling 
said hydraulically actuated means inde 
pendently of said manually operable means, 
and automatically operated means for control 
ling said electrically actuated means in accord 
ance with the load imposed on Said motors by 
the closure of the grinding wheels together on 
the work, said electrically actuated means in 
cluding a Solenoid actuated reversing valve op 
erative in one position to cause the wheels to 
close together and in another position to cause 
the wheels to be retracted from the work and 
said automatic means including a relay associ 
ated with One of said notors and adapted to close 
an operating circuit for said Solenoid in response 
to Said One motor dra Wing a predetermined cur 
rent. 

2. A grinding machine having, in combination, 
a pair of opposed grinding wheels, an electric 
motor for driving each wheel, means for Support 
ing Work to be operated on by Said wheels, hy 
draulically actuated means for closing the Wheels 
together to operate simultaneously on the Work 
and for retracting the wheels from the work, a 

3 
Source of pressure fluid for actuating said hy 
draulic means, a manually operable valve inter 
posed between said pressure fluid source and 
Said hydraulic means for controlling the fiOW of 
pressure fluid to the hydraulic means, an elec 
trically operated valve interposed between said 
manually operable valve and said hydraulic 
means effective when in one position for causing 
said hydraulic means to close the grinding wheels 
together and when operated to the other position 
to cause said hydraulic means to retract the 
wheels from the work independently of Said first 
Valve, and automatic means associated with one 
of said motors and operative responsive to the 
load on the motor reaching a predetermined limit 
for effecting the operation of said electrically 
operated Valve from one position to the other. 

3. A grinding machine having, in combination, 
a grinding wheel, an electric motor for driving 
the wheel, means for supporting Work to be oper 
ated on by the wheel, hydraulically actuated 
means for moving the grinding Wheel into opera 
tive engagement With the Work and for retract 
ing the Wheel from the work, a manually oper 
able Valve for Controlling said hydraulic means 
to move the wheel toward and from the work, 
and automatic means including an overload de 
vice for said motor and an auxiliary valve oper 
ated by said device for controlling said hydraulic 
means to move the Wheel toward the Work while 
said manually operable valve is Set to effect 
movement of the Wheel from the work and to 
move the Wheel from the Work while Said man 
ually operable valve is set to effect movement of 
the wheel toward the Work. 

4. A grinding machine having, in combination, 
a grinding wheel, an electric motor for driving 
the wheel, means for supporting work to be op 
erated on by the wheel, hydraulically actuated 
means for moving the grinding wheel into oper 
ative engagement with the Work and for retract 
ing the wheel from the work, manually operable 
means for controlling Said hydraulic means to 
move the Wheel to Ward and from the Work, and 
automatic means associated with said motor for 
controlling said hydraulic means to move the 
Wheel toward and from the Work independently 
of said manually operable means, Said automatic 
means including a relay adapted to be energized 
when the current drawn by said notor reaches 
a predetermined limit. 

5. A grinding machine having, in combination, 
a grinding wheel, an electric motor for driving 
the wheel, means for supporting Work to be oper 
ated on by the wheel, hydraulically actuated 
means for moving the grinding wheel into Oper 
ative engagement with the Work and for re 
tracting the wheel from the Work, manually op 
erable means for controlling said hydraulic 
means to move the wheel toward and from the 
work, and automatic means associated with Said 
motor for controlling said hydraulic means to 
move the wheel toward and from the Work inde 
pendently of said manually operable means, said 
automatic means including a relay adapted to 
be energized when the current drawn by Said 
motor reaches a predetermined limit, and a valve 
controlled by said relay for controlling the oper 
ation of said hydraulic means. 

DONALD R. HALL. 
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