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57 ABSTRACT 

A pressure control system for regulably bleeding the 
applied fluid pressure on a grinding wheel to vary the 
contact pressure of the wheel on the work. A novel 
control unit having a manipulating handle functions 
initially to establish an electric circuit through the 
solenoid winding of a directional valve so as to apply 
contact pressure to the grinding wheel, the handle 
functioning thereafter to regulate the flow of fluid 
through a bleed valve which reduces the contact pres 
sure by an amount proportional to the forward throw 
of the handle. 

5 Claims, 7 Drawing Figures 
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PRESSURE CONTROL SYSTEM FOR A GRINDING 
MACHINE AND ACTUATING UNIT THEREFOR 

This patent application is a division of my copending 
United States patent application Ser. No. 869,071, filed 
on Oct. 24, 1969 and entitled “PRESSURE CON 
TROL SYSTEM FOR A GRENDING MACHINE AND 
ACTUATING UNIT THEREFOR' now U.S. Pat. No. 
3,614,351, granted on Oct. 19, 1971. 
The present invention relates to a grinding machine 

of the type wherein the down-pressure which is applied 
to the grinding wheel is in the form of hydraulic pres 
sure which is effective against the grinding wheel boom 
to force the latter downwardly and thus cause the 
grinding wheel to bear against the work with a contact 
pressure which is proportional to the applied hydraulic 
pressure. A grinding machine of this general type is 
shown and described in and forms the subject matter of 
U.S. Pat. No. 3,253,368, granted on May 31, 1966 and 
entitled “SURFACE CONDITIONING GRINDING 
MACHINE." The invention is applicable to a wide 
variety of grinding machines which employ hydraulic 
pressure for pressing the grinding wheels against the 
work, but in the development thereof, its principles 
were specifically adapted to the grinding machine of 
the aforementioned patent and, accordingly, for exem 
plary purposes herein, the invention is disclosed in the 
accompanying drawings and described in this specifica 
tion as being operatively associated with such machine 
for grinding wheel pressure control purposes. 

In the grinding machine of aforementioned U.S. Pat. 
No. 3,253,368, as well as in various other grinding 
machines wherein the down-pressure of the grinding 
wheel on the work is effected by fluid pressure, such 
pressure is substantially constant, at least during any 
given grinding operation, as, for example, during the 
surfacing of a particular steel billet or the like. The ac 
tual contact pressure which is maintained on the billet 
by the grinding wheel is a combination of two factors, 
namely, a gravitational force which is incident to the 
combined weight of the boom and the grinding wheel 
on the boom, and the hydraulic force which is applied 
to the boom in a downward direction. Except for the 
provision of an adjustable pressure regulating valve 
which determines the fluid pressure in the hydraulic 
system and against the boom and ordinarily is regulated 
prior to any given grinding operation, no means is pro 
vided for readily altering the down-pressure on the 
grinding wheel during actual grinding of a billet or 
other work. Although it is possible for a second opera 
tor to effect a change in the setting of the pressure 
regulating valve under the direction of the operator of 
the grinding wheel, such a procedure is not altogether 
satisfactory since there frequently is a need for an in 
stantaneous pressure change when grinding the surface 
of a given billet. Even if the pressure regulating valve 
were to be positioned within reach of the grinding 
machine operator, the effect of a conventional pressure 
regulating valve is not rapid enough to produce the 
desired change in pressure of the grinding wheel in time 
to take effect on the particular location on the surface 
of the billet being ground where the greater or lesser 
pressure is to be applied, especially during a rapid 
traverse of the billet by the grinding wheel. Further 
more, the manual control knob, dial or other pressure 
regulating element which is ordinarily associated with a 
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2 
conventional pressure regulator is not sensitive enough 
that the operator may ascertain the necessary degree of 
manipulation which is required to produce the desired 
pressure change. 
The pressure control system of the present invention 

embodies a regulable pressure bleeder valve which is 
capable of adjustment on the part of the operator of the 
grinding machine and by means of which a limited por 
tion of the hydraulic pressure which is applied to the 
grinding wheel by way of the usual directional valve 
and boom cylinder may instantaneously be bled to the 
atmosphere or sump and at a rate commensurate with 
the desired down-pressure which is to be maintained by 
the grinding wheel on the billet or other work being 
conditioned or ground. The effect of thus bleeding the 
applied pressure is substantially instantaneous 
throughout the hydraulic system so that any adjustment 
of the pressure bleeding valve is effective immediately 
to reduce the down-pressure of the grinding wheel. 
Conversely, a reduction in the bleeding effect of the 
pressure regulating valve is substantially instantane 
ously translated into an increase in the down-pressure 
on the grinding wheel. 
The present invention further embodies a novel con 

trol unit the function of which is initially to actuate 
both the usual directional valve by means of which fluid 
is supplied to the boom cylinder and the pressure 
bleeder valve. Such unit is electrically connected to the 
solenoid-actuated directional valve and is hydraulically 
connected to the pressure bleeder valve. The unit is 
provided with a relatively long control lever having a 
control knob at its distal end so that the throw of the 
lever may be regulated within very fine limits. The lever 
is spring-biased to a retracted position and the unit is 
positioned in front of the operator of the grinding 
machine and on the control panel thereof so that 
operation of the lever is effected by the simple ex 
pedient of pulling or swinging the lever rearwardly. 
After the lever has been thus advanced through a small 
angle, an internal cam serves to close the contacts 
which are associated with a control switch, such clo 
sure of the contacts serving to establish an electric cir 
cuit through the solenoid winding of the directional 
valve which supplies fluid under pressure to the boom 
cylinder for forcing the boom downwardly to apply 
pressure to the billet by the grinding wheel. Thereafter, 
further rearward movement of the control lever main 
tains the contacts of the limit switch in their closed con 
dition and, as a consequence, maintains the directional 
valve energized. The same cam which actuates the limit 
switch also progressively actuates the pressure bleeder 
valve, the advancing forward movements of the lever 
serving progressively to increase the size of the bleeder 
valve orifice, thus increasing the bleeding effect and 
progressively reducing the down-pressure of the grind 
ing wheel. The maximum throw of the control lever is 
on the order of 100' and, because the lever has a rela 
tively long effective extent, the operator is afforded 
relatively wide increments of adjustment to effect small 
increments of pressure bleeding. After a small amount 
of experience, a competent operator is able to manipu 
late the lever by his sense of feeling and without 
visualization thereof so as to attain a desired grinding 
wheel pressure against the billet within very fine limits. 
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The provision of a pressure control system and ac 
tuating unit therefor such as has briefly been outlined 
above constitutes the principle object of the present in 
vention. 
The provision for a pressure bleeder valve of an ac 

tuating unit which is extremely simple in its construc 
tion and may, therefore, be manufactured at a relative 
ly low cost; one which is rugged and durable and, there 
fore, will withstand rough usage; one which is com 
prised of a minimum number of parts, especially mov 
ing parts and, therefore, is unlikely to get out of order; 
one which is capable of ease of assembly and dismant 
lement for purposes of inspection of parts, replacement 
or repair thereof; one which is smooth and silent in its 
operation; one which when unattended either by ac 
cident or purposely will result in a raising of the grind 
ing wheel from the billet or other work undergoing 
grinding; and one which, otherwise, is well adapted to 
perform the services required of it, are further desira 
ble features which have been borne in mind in the 
production and development of the present invention. 
Other objects of the invention and the various ad 

vantages and characteristics of the present control 
system and actuating unit therefor will be apparent 
from a consideration of the following detailed descrip 
tion. 
The invention consists in the several novel features 

which are hereinafter set forth and are more particu 
larly defined by claims at the conclusion hereof. 

In the accompanying three sheets of drawings form 
ing a part of this specification, one illustrative embodi 
ment of the invention is shown. 

In these drawings: 
FIG. 1 is a front perspective view of a grinding 

machine having applied thereto a pressure control 
system and actuating unit embodying the machine 
being shown in operation upon a steel billet; 

FIG. 2 is an enlarged top plan view of a pressure 
bleeding valve actuating unit which is employed in con 
nection with the present invention, a portion of the unit 
casing being broken away in order more clearly to 
reveal the nature of the associated valve control 
mechanism; 

FIG. 3 is a side elevational view of the unit with a 
portion of the unit casing removed in the interest of 
clarity; 

FIG. 4 is a front elevational view of the unit with a 
portion of the unit casing removed; 

FIG. 5 is an enlarged sectional view taken on the line 
5-5 of FIG. 2; 

FIG. 6 is an enlarged rear perspective view of the ac 
tuating unit with a portion of the unit casing broken 
away; and 

FIG. 7 is a combined electric and hydraulic circuit 
diagram of the improved pressure control system. 

REferring now to the drawings in detail and in par 
ticular to FIG. 1 wherein an exemplary form of grinding 
machine which is capable of accommodating the pres 
sure control system of the present invention is shown, 
this machine is designated in its entirety by the 
reference numeral 10 and is of the type which is shown 
and described in aforementioned U.S. Pat. No. 
3,253,368. The disclosure of the grinding machine 10 is 
somewhat schematic in its representation, the illustra 
tion of FIG. 1 being made with a view toward establish 
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4. 
ing an exemplary environment for the present control 
system and, therefore, many of the details of the grind 
ing machine which bear no relation to the invention 
have purposely been omitted. For a full understanding 
of the operation of the machine 10, reference may be 
had to said U.S. Pat. No. 3,253,368. 
The grinding machine 10 is shown in FIG. 1 as being 

in operation upon the upper surface of a steel billet B 
which is operatively supported upon a suitable pallet 
structure 12. Said grinding machine employs a single 
grinding wheel 14 which preferably but not necessarily 
rotates about a horizontal axis extending parallel to the 
longitudinal axis of the billet B and is carried at the for 
ward or outer end of a boom 16. The latter is mounted 
on a boom housing 18 to which there is secured a 
motor carriage 20 which supports an electric motor M. 
Said motor operates through a speed reducing trans 
mission 22 to drive the grinding wheel 14 by means of a 
belt and pulley connection 24. The boom housing 18 is 
pivoted at its medial regions for rocking movement in a 
fore-and-aft direction on a shaft 26 which is carried by 
a boom carriage 30. The latter is in the form of an H 
shaped casting which is slidable in a fore-and-aft 
direction on two spaced apart horizontally extending 
guide rails 32 certain portions of which overlie and are 
spaced above the billet supporting pallet structure 12. 
The guide rails 32 have their front ends supported on a 
tail stock carriage 34 which travels on a fixedly 
mounted, horizontally extending, elevated rail 36. The 
rear ends of the guide rails 32 are supported on the 
upper region of a machine base assembly 40 which 
travels on a pair of spaced apart, horizontal rails 42 and 
is driven by a reversible combined hydraulic motor and 
gear reduction device 44, the latter being supplied with 
fluid from a pump 46. The machine base assembly 40 
embodies an operator's control cab 48 within which 
there is disposed a control panel 50 having manually 
operated control instrumentalities by means of which 
the above-mentioned traction drive instrumentalities 
for the machine base assembly 40 may be actuated in 
order selectively to move the same in either direction 
along the rails 42, and also by means of which various 
other grinding machine functions may be controlled. 

In order to impart tilting movements to the boom 
housing 18 for the purpose of raising and lowering the 
grinding wheel 14 from the billet B undergoing grinding 
or conditioning, an hydraulic boom cylinder 52 is 
pivotally connected to the forward end of the boom 16. 
An upstanding plunger 54 carrying a piston S6 (see 
FIG. 7) at its lower end projects upwardly from the 
upper end of the cylinder and is pivoted to a horizontal 
crosshead 58 on the boom carriage 30. Operating fluid 
is adapted to be selectively applied to the opposite ends 
of the cylinder 52 from a pump 60 (see also FIG. 7) 
which is driven by a reversible electric motor M2, the 
pump and motor being mounted on a platform 59 
which is carried by the crosshead 58. When fluid under 
pressure is supplied to the lower end of the cylinder 52 
so as to extend the cylinder downwardly, the boom 
housing 18 will be swung bodily as a unit in one 
direction to lower the grinding wheel 14. Conversely, 
when pressure fluid is supplied to the upper end of the 
cylinder 52 so as to retract the cylinder upwardly, the 
boom housing 18 will be swung in the opposite 
direction to raise the grinding wheel. The means for 
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selectively supplying fluid to the boom cylinder 52 to 
effect such swinging movements of the boom housing 
and for bleeding the pressure of fluid supplied to the 
cylinder during down-pressure of the grinding wheel on 
the billet B constitutes the subject matter of the present 
invention and will be described in detail presently. 
The fore-and-aft movements of the boom carriage 30 

are effected under the control of two hydraulic cylin 
ders 62 which are secured to and move with said boom 
carriage. Fluid under pressure for operating the cylin 
ders 62 is supplied by the previously mentioned pump 
60 which also supplies pressure fluid for actuating the 
boom cylinder 52 as previously described. Hydraulic 
mechanism is provided for the selective admission of 
fluid under pressure to the opposite ends of the cylin 
ders 62 for actuating the same, such mechanism bear 
ing no relation to the present invention and con 
sequently being not illustrated herein, it being suffi 
cient to state that such mechanism is operated under 
the control of certain of the previously mentioned 
manually operated control instrumentalities on the 
control panel 50. Various other operating mechanisms 
and control devices for effecting certain grinding 
machine functions appear in FIG. 1 but have not been 
described herein since they likewise bear no relation to 
the present invention. 

It will be understood that during the grinding opera 
tion on a given billet B, the operator in the cab 48 is 
able to traverse the billet with the grinding wheel 14 in 
a longitudinal direction by causing the machine base 
assembly 40 to travel on the rails 42, thus causing the 
grinding wheel to move over the upper surface of the 
billet in a longitudinal direction. By selectively supply 
ing pressure fluid to the cylinders 62, the grinding 
wheel 14 may be brought into register with any selected 
transverse region of the billet. The attainment of a 
desired grinding pressure of the grinding wheel 14 upon 
the upper surface of a billet B is effected by causing 
energization of the motor M2 so as to actuate the pump 
60 and thereafter causing the fluid under pressure 
which is generated by the pump to be conducted to the 
cylinder 52 while simultaneously bleeding such fluid to 
the atmosphere or a sump at a selected rate of bleeding, 
all in a manner that will now be set forth in detail. 

In FIG. 7, the electric and hydraulic circuitry by 
means of which the grinding pressure of the grinding 
wheel on the billet B is attained is disclosed and the 
functioning of the electric and hydraulic instrumentali 
ties is effected under the control of a single actuating 
unit 70, the details of which are illustrated in FIGS. 2 to 
6, inclusive. The actuating unit 70 will be described in 
detail subsequently but for purposes of discussion of 
the circuit diagram of FIG. 7, it is deemed sufficient to 
state that this actuating unit embodies a manually 
operable cam 72 which is yieldingly biased by means of 
a helical tension spring 74 to the retracted position in 
which it is shown in full lines in FIGS. 3 and 7. Said cam 
is capable of being shifted in a clockwise direction as 
viewed in FIGS. 3 and 7 from such retracted position to 
a fully advanced position. A manually operable control 
lever 76 is provided for manually actuating the cam 72. 
After a short initial idle movement of the cam 72, a 
control switch CS is actuated to cause energization of a 
solenoid-actuated directional valve DV which then 
directs pressure fluid to the boom cylinder 52 from the 
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6 
pump 60 thus causing lowering of the boom 16 and its 
associated grinding wheel 14 to the end that sand grind 
ing wheel contacts the billet B. At the time of initial ac 
tuation of the switch CS and consequent energization 
of the solenoid-actuated directional valve DV, a 
bleeder valve BV in associated relation with the actuat 
ing unit 70 has its orifice opening 78 (see FIG. 5) fully 
opened and serves to bleed the applied pressure fluid in 
the boom cylinder to such an extent that a predeter 
mined minimum pressure on the billet B is maintained 
by the grinding wheel 14. Further movement of the 
cam 72 serves to maintain the directional valve DV 
energized, while at the same time the bleeder valve BV 
progressively decreases the size of its orifice opening so 
that the pressure of fluid under pressure acting on the 
grinding wheel is progressively increased from the 
minimum pressure to a maximum pressure for which 
the bleeder valve BV is predeterminedly set. 

Specifically, and with reference to FIG. 7, upon clo 
sure of a master switch MS, an electric circuit is 
established for the motor M2, this circuit extending 
from a suitable electrical source C which may be a 
commercial power line, through the master switch MS, 
leads 11, 13, the motor M2, leads 15 and 17, and the 
master switch MS, back to the aforementioned electri 
cal source C. Energization of the motor M2 serves con 
tinuously to drive the pump 60. 
Upon actuation of the control switch CS by the cam 

72, an electric circuit is established so as to actuate the 
directional valve DV, this circuit extending from the 
current source C, through the master switch MS, the 
lead 11, a lead 19, the switch CS, a lead 21, the sole 
noid winding w of the directional valve DV, a lead 23, 
the lead 17 and the master switch MS, back to the elec 
trical source C. Energization of the winding w actuates 
the directional valve DV so that hydraulic fluid flows 
from the sump S, through the pump 60, the bleeder 
valve BV, a check valve CV, a pressure grading valve 
PGV into the lower end of the cylinder 52, thus forcibly 
moving the latter downwardly and applying pressure to 
the boom i(6 so as to cause the grinding wheel 14 to be 
forced against the billet B. At this time, the orifice 78 of 
the bleeder valve BV is at its maximum opening as 
previously set forth so that the pressure maintained by 
the grinding wheel 14 on the billet B is at its minimum. 
As the cam 72 is turned in a clockwise direction as 

viewed in FIGS. 3 and 7 by pulling the control lever 76 
toward the operator of the grinding machine, the ori 
fice opening 78 is proportionately decreased, thus 
resulting in a gradual decrease of the bleeding action 
and a consequent gradual increase in the pressure of 
fluid in the lower region of the cylinder 52. By the time 
that the cam 72 has attained its fully advanced position, 
the orifice opening 78 of the bleeder valve BV is at its 
minimum and the bleeding action is such that max 
imum fluid pressure is maintained in the lower region 
of the cylinder 52 while the grinding wheel 14 is caused 
to bear against the billet with maximum grinding pres 
St. 

By means of the electric and hydraulic circuitry 
which is shown in FIG. 7 and described above, the 
operator of the grinding machine may, by proper 
manipulation of the control lever 76, cause the grinding 
wheel 14 to exert varying grinding pressure upon the 
billet B during any given traverse of the wheel longitu 
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dinally over the billet. During spot grinding operations 
as explained in aforementioned U.S. Pat. No. 
3,253,368, the necessary initial heavy pressure, fol 
lowed by increasingly lighter pressures, may be applied 
to any given area of the billet undergoing treatment, 
lighter pressures being attained by moving the control 
lever 76 away from the operator (counterclockwise as 
viewed in FIGS. 3 and 7) and heavier pressures being 
attained by moving the lever in the reverse direction 
(clockwise as viewed in FIGS. 3 and 7). If at any time 

... the operator releases the control lever 76, the tension 
spring 74 will restore the cam 72 to its retracted posi 
tion wherein the control switch CS is disengaged from 

O 

the cam 72 and the circuit for the solenoid winding of 15 
the solenoid-actuated directional valve DV is deener 
gized, so that the directional valve DV is shifted to its 
normal position wherein the upper end of the cylinder 
t2 is bled to the sump S.' and substantially full pump 
pressure is applied to the upper end of the cylinder. 
Under such a condition, consequent upward movement 
of the cylinder 52 will restore the boom 16 and the 
grinding wheel 14 to their raised positions. 
The pressure grading valve PGV is provided for the 

purpose of allowing the grinding wheel 14 to follow the 
contour of the upper surface of a billet B undergoing 
grinding in the event that such surface is not truly 
planar, as, for example, when the surface is of an undu 
latory nature or character. The valve PGV is provided 
with a piston slide 80 which is biased by way of a helical 
spring 82, the valve being so disposed that in its normal 
position it conducts fluid under pressure from the 
check valve CV into the lower end of the cylinder 52. 
At such time as a marked increase in the pressure oc 
curs in the lower end of the cylinder due to upward 
movement of the grinding wheel 14 and the boom 16 
when the former rides upwardly on a given undulation 
in the upper surface of the billet B, the position of the 
piston slide 80 is changed so that a portion of the pres 
sure is discharged to the sump S' through a regulating 
valve RV having a manually controlled valve orifice 84. 
The function of the pressure grading valve PGV and 
the regulating valve RV, therefore, is, broadly speak 
ing, to maintain a substantially constant down-pressure 
on the grinding wheel 14 commensurate with the posi 
tion of the control lever 76 of the actuating unit 70 
despite the presence of undulations in the upper sur 
face of the billet being ground or conditioned. In the 
operation of the pressure grading valve PGV, as soon as 
a given undulation has been traversed by the grinding 
wheel 14 and the latter is restored to its normal level, 
the piston slide 80 of the valve PGV is returned to its 
normal position by means of the spring 82. 

Considering now the mechanical organization of the 
actuating unit 70, and referring to FIGS. 2 to 6, inclu 
sive, this unit embodies a flat rectangular base plate 
100 having corner bolt holes 102 by means of which it 
may be fixedly secured by bolts such as are indicated at 
104 in FIGS. 2, 3 and 4 to the control panel 50 (see 
FIG. 1) in such a manner that the aforementioned con 
trol lever 76 assumes a position remote from the opera 
tor of the grinding machine and is capable of being 
pulled toward the operator to effect progressive nar 
rowing of the valve orifice 78 (see FIGS. 5 and 7). To 
facilitate manipulation of the control lever 76, a knob 
106 is disposed on the outer or distal end of said lever. 
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8 
A reinforcing plate 108 overlies the base plate 100 

and is secured in position thereon by screws 110. An in 
verted cup-shaped housing 112 having front and rear 
walls 114 and 116 and an arched top wall 118 which 
may be integrally formed with the walls 114 and 116, is 
further provided with side walls 120 and 122. The 
lower edge regions of the various walls 114, 116, 120 
and 122 are secured by screws 124 to the sides of the 
plate 108, the latter plate constituting a bottom wall for 
the housing 112. The aforementioned control switch 
CS is secured in an opening 126 in the plate 108 and 
the lower region thereof projects through aligned 
openings 128 and 130 (see FIG. 3) in the plate 108 and 
the panel 50, respectively. The control switch CS is 
provided with a vertically slidable, depressible, con 
tact-actuating plunger 132 which carries at its upper 
end a roller 134. The latter normally is disposed in the 
path of movement in the aforementioned cam 72 for 
actuation thereby as will be described in detail 
presently. A medially disposed, vertically extending, 
partition wall 140 extends transversely between the 
front and rear walls 114, 116 of the housing as best 
seen in FIG. 2 and serves to support one end of a hol 
low, horizontally extending rock shaft 142, the shaft 
being provided at its inner end with a thickened hub 
portion 144 (see FIG. 5) which is rotatably mounted in 
a bearing opening 146 in the partition wall 140. The 
outer end of the rock shaft is rotatably disposed in a 
bearing opening 148 in the side wall 120 of the housing 
112. The rim of the outer end of the hollow rock shaft 
142 has formed therein an annular series of adjusting 
slots 150 the function of which will be set forth 
presently. 
The cam 72 is operatively mounted on the rock shaft 

142 and is fixedly secured thereto for movement bodily 
therewith by means of a set screw 152 which is 
disposed in a threaded radial bore 154 in said cam. The 
latter is in the form of a relatively thick flat plate-like 
member having an arcuate cam surface 156 of uniform 
curvature, and a flat surface 158. The control lever 76 
has its proximate end threadedly received in a socket 
160 in the cam, and this lever projects outwardly of the 
housing through an arcuate clearance slot 162 in the 
arched top wall 118, as well as in a portion of the front 
wall 114 of the housing 112. The cam 72 is further pro 
vided with a contact edge 166 which is designed for 
contact with a limit stop in the form of a bolt 168. The 
latter is carried by the partition wall 140 of the housing 
112 when the control lever 76 and the cam 72 are in 
their fully retracted positions. The helical tension 
spring 74 which normally maintains the cam 72 in its 
retracted position has one end thereof anchored on a 
cross rod 169 and has its other end secured to a trans 
verse pin 171 on the cam 72. The cross rod 169 extends 
horizontally and has its ends disposed in holes in the 
housing walls 120 and 140 and also provided with nuts 
in order to hold it in place and against lateral displace 
ment. 
The thickened hub portion 144 of the rock shaft 142 

is provided with an axially disposed, non-circular open 
ing 170 and thus receives the correspondingly shaped 
or flattened end portion 172 of a rotatable valve stem 
174 which is associated with and forms a part of the 
aforementioned bleeder valve BV. This bleeder valve is 
shown in detail in FIG. 5 and it involves in its general 
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organization a valve body 176 which is of generally T 
shape design and has a fluid inlet leg 178 and a fluid 
outlet leg 180 in alignment therewith. The two legs 
communicate with each other internally of the valve 
body 176 through a valve seat 182 which, in combina 
tion with a valve needle 184 on the adjacent end of the 
valve stem 174, defines the aforementioned adjustable 
orifice 78 (see FIG. 7). The medial region of the valve 
stem 174 is threadedly received as at 179 in a third leg 
185 of the valve body 176 of the bleeder valve BV. The 
rotatable valve stem 174 projects through a conven 
tional packing gland 186 in the leg 185 of the valve 
body 176, and the bleeder valve BV as a unit is fixedly 
mounted on the side wall 122 of the housing 112 by an 
assembly 188 which comprises a nut and also a pair of 
washers on opposite sides of a mounting plate 190, the 
latter being secured by screws 192 to the side wall 122. 
The packing gland 186 is held in place by way of a nut 
189 on the third housing leg 185. A conventional nip 
ple fitting 194 connects the housing leg 178 to a fluid 

O 

15 

line leading to the pressure side of the pump 60 and a 
conventional nipple fitting 196 connects the outlet leg 
180 to the pressure grading valve PGV, in the manner 
and for the purpose heretofore set forth in connection 
with the circuit diagram of FIG.7. 

In the operation of the grinding machine 10 and with 
the bleeder valve BV operatively connected to the 
pump 60 and the pressure grading valve PGV as previ 
ously described, the flat clearance surface 158 of the 
cam 72 (see FIG. 3) normally opposes but does not en 
gage the roller 134 of the control switch CS inasmuch 
as the helical tension spring 74 serves to maintain the 
cam in its retracted position. At such time the grinding 
wheel 14 remains elevated above the level of the billet 
B. After the operator has brought the machine base as 
sembly 40 and the tail stock carriage 34 to a position 
wherein the grinding wheel is in proper register with 
the billet, and at the desired location for commence 
ment of grinding operations, the control lever 76 of the 
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actuating unit 70 is pulled rearwardly towards the 
operator and positioned at an angle which, from previ 
ous experience, the operator has found will yield a 
desirable and normal grinding pressure for the grinding 
wheel on the upper surface of the billet B. Assuming for 
purposes of description that such a position of the con 
trol lever 76 is one wherein the lever projects radially 
outwardly through the slot 162 (see FIG. 3) at the mid 
point of the latter, the consequent rotational movement 
of the cam 72 and the valve stem 174 will have posi 
tioned the valve needle 184 (see FIG. 5) so that the 
valve orifice 78 will yield a bleeding action through the 
bleeder valve BW which is adequate to reduce the 
otherwise excessive grinding pressure in the lower end 
of the cylinder 52 and also to attain the desired normal 
grinding pressure. It will be understood that during this 
pulling of the control lever 76 to its mid-position in the 
slot 162, the clearance between the roller 134 of the 
control switch CS and the flat surface 158 on the cam 
72 will have initially been taken up and the roller will 
have moved onto the arcuate cam surface 156 of the 
cam, thus causing the contacts of the limit switch to 
become closed so as to energize the electric circuit for 
the winding w of the directional valve DV which is 
disposed in the circuit in series with the control switch 
CS as previously described. Energization of the 
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directional valve DV directs fluid under pressure to the 
lower end of the cylinder as likewise described. The ex 
tent of the bleeding action of the bleeder valve BV is, of 
course, a function of the size of the orifice 78 which, in 
turn, is a function of the position of the control lever 
76. As previously stated, with the lever in its mid-posi 
tion, the size of the orifice 78 is such that precisely the 
correct rate of cylinder bleeding will take place to 
maintain the pressure of fluid in the lower end of the 
cylinder 52 constant and at the optimum pressure for 
normal billet grinding. While maintaining the control 
lever 76 thus positioned, the operator may effect the 
necessary traverse operations to effect progressive 
grinding of the entire upper surface of the billet. If the 
grinding machine is equipped with automatic traverse 
facilities, it is merely necessary for the operator to 
maintain the control lever 76 in its mid-position and the 
carriage movements will be such as eventually to 
complete the grinding of the entire upper surface of the 
billet B without further attention in his part. 
The fact that the upper surface of the billet B may be 

of an undulatory nature requires no change in the 
setting of the control lever 76 inasmuch as the previ 
ously described pressure grading valve PGV will func 
tion as previously set forth to shift the piston slide 80 to 
the left as viewed in FIG. 7 each time an automatic 
pressure increase is encountered in the lower end of the 
cylinder 52 due to the upward movement of the grind 
ing wheel 14 as the wheel enters a region of raised billet 
surface elevation. Under such circumstances, a con 
stant grinding wheel pressure will be maintained 
against the billet. However, if a particular billet has 
been marked at the spotting station prior to presenta 
tion to the grinding machine, the operator, upon en 
countering the crest region of a given undulation, may 
shift the control lever 76 in a rearward direction, 
thereby decreasing the size of the orifice opening 78 
and thereby decrease the bleeding action of the bleeder 
valve BV and increase the pressure in the lower end of 
the boom cylinder 52 to the end that a more efficient 
grinding pressure on the raised surface of the billet will 
be attained. Conversely, if during a given traverse of 
the billet by the grinding wheel 14, a soft spot or region 
is encountered, the operator may shift the position of 
the control lever 76 forwardly to decrease the size of 
the orifice 78 and thereby increase the bleeding action 
of the bleeder valve BV, thus attaining a lighter grind 
ing pressure of the grinding wheel on the surface of the 
billet B. Manipulation of the control handle 76 of the 
actuating unit 70 will be found particularly useful in 
connection with spot grinding operations inasmuch as 
during the oscillatory movement of the grinding wheel 
in the vicinity of a given area of the upper surface of the 
billet as described in previously mentioned U.S. Pat. 
No. 3,253,368, an optimum grinding pressure of the 
grinding wheel on the billet during grinding wheel oscil 
lation may be maintained at the discretion of the opera 
tor by shifting the control lever 76 in one direction or 
the other. 
The biasing spring 74 not only maintains the control 

lever 76 in its retracted position with the cam 72 out of 
contact with the roller. 134 of the control switch CS so 
that the grinding machine cannot be left in operation if 
the operator leaves the cab 48, but it also functions in 
the manner of a "dead man's stick" to terminate opera 
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tion of the grinding machine in the event that the 
operator becomes incapacitated due to an accident or 
for any other reason. 
The invention is not to be limited to the exact ar 

rangement of parts shown in the accompanying 
drawings or described in this specification as various 
changes in the details of construction may be resorted 
to without departing from the spirit or scope of the in 
vention. For example, if desired the pressure grading 
valve PGV may be omitted and the bleeder valve BV 
connected directly to the cylinder 52. 
Having thus described the invention what I claim as 

new and desire to secure by letters patent is: 
1. In a grinding machine for conditioning the upper 

surface of an elongated workpiece such as a billet, in 
combination, a reciprocable carriage selectively mova 
ble in opposite directions in the vicinity of said work 
piece, a grinding wheel boom pivoted on said carriage 
for swinging movement toward and away from the 
workpiece, a rotatable grinding wheel carried on said 
boom in workpiece-traversing relationship, and pres 
sure control means effective between the carriage and 
the boom for regulably applying down pressure to the 
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boom to force the grinding wheel against the surface of 25 
the workpiece, said pressure control means comprising 
an hydraulic boom cylinder operatively interposed 
between the boom and the carriage and effective when 
fluid under pressure is applied to one end of the 
cylinder to apply such down pressure to the boom, a 
pump effective to supply fluid under pressure to said 
one end of the cylinder, a bleeder valve interposed 
between said pump and said one end of the cylinder, 
said valve having a variable valve orifice in communi 
cation with said cylinder and a movable valve element 
effective to vary the size of said orifice, an actuating 
unit for said bleeder valve including a manually opera 
ble control element movable between a fully retracted 
position and a fully advanced position and effective 
when progressively shifted from such retracted position 
to such advanced position progressively to decrease the 
size of said valve orifice, a solenoid-actuated 
directional valve interposed between said pump and 
said cylinder and having a solenoid winding, said 
directional valve being effective in one position to 
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2 
direct pressure fluid from said pump to said one end of 
the cylinder and to bleed pressure fluid from the other 
end of the cylinder, said directional valve being effec 
tive in another position to direct pressure fluid from the 
pump to said other end of the cylinder and to bleed 
pressure fluid from said one end of the cylinder, means 
yieldingly biasing said directional valve to said one 
position, said winding being effective upon energiza 
tion thereof to shift said directional valve to its other 
position, an electric circuit for said winding, and a con 
trol normally open switch disposed in said circuit, said 
manually operable control element being effective 
when moved from its fully retracted position to close 
said control switch and energize said circuit for the 
solenoid winding. 

2. In a grinding machine, the combination set forth in 
claim 1 and wherein the manually operable control ele 
ment is in the form of a rotatable cam having an actuat 
ing lever thereon, the bleeder valve is provided with a 
valve seat and a valve stem which, in combination with 
each other, define said yalve orifice, said cam being mounted on said valve stem and being effective upoi 
progressive movement thereof toward its fully ad 
vanced position progressively to shift the valve stem 
toward said seat to thus decrease the size of said valve 
orifice. 

3. In a grinding machine, the combination set forth in 
claim 2, and wherein the bleeder valve is provided with 
a valve body defining said valve seat, and the valve 
stem is threadedly received in the valve body for move 
ment toward and away from said seat upon rotation of 
the stem in opposite directions. 

4. In a grinding machine, the combination set forth in 
claim 3 and including, additionally, a check valve inter 
posed between said bleeder valve and said one end of 
the boom cylinder for preventing return flow of pres 
sure fluid from the cylinder to the bleeder valve. 

5. In a grinding machine, the combination set forth in 
claim 4 and including, additionally, a pressure grading 
valve interposed between said bleeder valve and the 
check valve and effective upon a sudden increase of 
fluid pressure in said one end of the cylinder to bleed 
said latter end of the cylinder at a predetermined rate 
of bleeding. 
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