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1. 
This invention relates to apparatus for con 

trolling the operation of refiners such asjordans, 
attrition mills and the like having juxtaposed 
relatively rotating refining elements. 
The invention has special relation to control of 

the axial adjustment of the relatively rotating 
refining elements in a refiner provided with a 
motor driven adjusting mechanism for regulating 
the relative axial positions of the refining ele 
ments in accordance with desired refining con 
ditions as measured by the load imposed on the 
drive notor of the refiner. In apparatus of this 
character, the proper load on the refiner motor 
for desired refining conditions may be predeter 
mined by the operator, and the axial positions of 
the refining elements are adjusted accordingly, 
which may be done automatically by suitable 
controls responsive to change in the load condi 
tions to actuate an adjusting motor or which may 
be effected by manually operating control 
switches for the adjusting motor in accordance 
With observed changes in the load conditions. 
Thus at the start of a refining operation in a 
jordan or like conical refiner, the plug is usually 
at its greatest spacing outwardly of the shell and 
is gradually advanced into closer spacing With 
the shell as the refining proceeds. 
At the conclusion of a batch refining operation, 

it is important before the next operation begins 
to retract or separate the refining elementS a 
sufficient distance to prevent overloading the re 
fining motor at the start of the next operation, 
since if there is insufficient clearance of the parts 
When the refiner is again started, the resulting 
high starting torque may burn out the motor. 
However, since an adjusting mechanism for this 
purpose is commonly SO geared that a consider 
able time interval is required to produce a rela 
tively small axial movement of the parts, in order 
to assure adequate precise adjustment of their 
positions in operation, it is desirable to limit re 
tracting of the parts to a relatively Small axial 
distance because Over-travel beyond the essential 
minimum distance results in lost time for re 
setting at the start of the next batch. On the 
other hand, since the axial positions of the parts 
at the conclusion of a given operation is variable, 
being subject to change by any of several factors 
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including the nature of the stock, the degree of 
refining desired, and wear of the working sur 
faces of the refining elements requiring com 
pensatory adjustment, the position to which the 
retractable member should be retracted is simi 
larly variable. 

It is accordingly one of the principal objects of 
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2 
the present invention to provide an adjusting ap 
paratus for the relatively rotating refining ele 
ments of a refiner of the above character which 
will control adjustment of the parts following a 
refining operation in such manner as to assure 
retraction or separation thereof to substantially 
the minimum proper distance for the start of the 
next operation irrespective of the extent of the 
advancing movement of the parts during the pre 
vious operation from their starting positions and 
irrespective of whether the previous advancing 
movement Was Occasioned by change in consis 
tency or freeness of the stock reflected by reduc 
tion in the load on the refiner motor or was 
necessitated by wear of the refining elements re 
quiring compensatory adjustment. 

For example, in an installation in accordance 
with the invention on a jordan, a switch control 
ling a circuit effective to cause retracting move 
ment of the plug is positioned for actuation by an 
operating member carried by the plug. However, 
this operating member is mounted on the plug by 
means of a one-way clutch connection, and a 
fixed Stop for this operating member is located in 
desired Spaced relation. With the Switch Such that 
the total travel of the operating member in nor 
mal operation of the refiner is limited to approxi 
mately the minimum proper distance for retrac 
tion of the plug between refining operations. As 
a result, when the plug advances during opera 
tion of the refiner, it carries the switch operating 
member forward only until it contacts the stop 
therefor, and thereafter the clutch disengages to 
prevent further forward movement of the operat 
ing member even if the plug continues to ad 
vance. Then when the plug is retracted at the 
conclusion of the refining operation, the clutch 
reengages to cause the Switch operating member 
to retract with the plug until it reaches and actu 
ates the control switch. 

It is accordingly another object of the inven 
tion to provide apparatus for controlling the re 
tracting movement of the refining elements of a 
refiner by means of a SWitch operated by a mem 
ber carried by one element and connected there 
With by a one-way clutch arranged for coopera 
tion with a fixed stop to limit forward movement 
thereof with the element to a predetermined 
limited distance such that irrespective of the full 
extent of forward movement of the element from 
its starting position during operation, the switch 
Will operate to terminate retraction of the ele 
ment after it has traveled only through the 
limited distance of travel of the switch operating 
member. 
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It is also an object of the invention to provide 
Control apparatus for the refining elements of 
a refiner as outlined above which embodies addi 
tional mechanism under the control of the op 
erator for causing the movable refining element 
to retract beyond the position established by 
Operation of the Switch and its operating mem 
ber without affecting operation of the switch or 
itS Operating member when the element is again 
moved forward. 
Other objects and advantages of the invention 

Will be apparent from the following description, 
the accompanying drawings and the appended 
claims. 

In the drawings 
Fig. 1 is a Schematic view illustrating the 

Operation of the control apparatus of the inven 
tion in conjunction with a conical refiner having 
a motor driven control for adjusting the axial 
position of the plug in accordance With the 
load on the refiner motor; 

Fig. 2 is a plan view, partly broken away, show 
ing the control apparatus of the invention and 
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the operating unit for adjusting the refiner plug; ; 
Fig. 3 is an enlarged fragmentary Section on 

the line 3-3 of Fig. 2; 
Fig. 4 is an enlarged detail view of the Switch 

operating member in the apparatus of the in 
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vention, the view being approximately in Section : 
on the line 4-4 of Fig. 12; 

Fig. 5 is a detail view of a part of the One-Way 
clutch connection for the operating member of 
Fig. 4; 

Fig. 6 is a detail view in perspective showing 
the spring member of the one-way clutch; 

Figs. 7 to 10 are fragmentary views illustrat 
ing different positions of the Switch operating 
nember in the normal operation of the refiner; 
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Fig. 11 is a fragmentary section on the line 
f-f of Fig. 7; and 
Figs. 12 and 13 are fragmentary Sections On the 

lines 2-2 and 3-13 respectively of Fig. 10. 
Referring to the drawings, which illustrate a 

prefered embodiment of the invention, Fig. 1 
shows a schematic arrangement of control appa 
ratus for a refiner 3 of the jordan type which is 
provided with a drive motor 4 for rotating the 
conical plug 5 in a shell 6 having inlet and dis 
charge pipes T and 8 respectively. The axial 
position of the plug in the shell is controlled by 
the adjusting unit indicated generally at 20, 
which is shown in greater detail in Fig. 2 as of 
the construction disclosed in the copending appli 
cation of Stephen A. Staege, et al., Serial No. 
190,184, filed October 14, 1950, and assigned to 
the same assignee as this application. This 
unit includes a motor 22 which operates through 
a wolm 23 to drive a worm gear 24 on a shaft 
25 having a threaded end portion. 
As shown in Fig. 3, the shaft 25 is threaded 

through the thrust nut 26 bolted to the end cap 
2 of the thrust bearing assembly 28 for the shaft 
3 of plug 5. The thrust bearing assembly is 
locked on the rearward end of shaft 30 by means 
of lock nuts 3 on the threaded end of the shaft, 
and the cap 27 is bolted directly to the bearing 
housing 33. The adjusting unit 20 is fixed on 
a portion 34 of the frame of the refiner, and 
thus rotational movement of shaft 25 will operate. 
through the thrust nut 26 and bearing unit 28 
to cause forward or retracting movement of 
the plug shaft depending upon the direction of 
rotation of shaft 25, the end of shaft 30 being 
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provided with a bore 35 of sufficient diameter to 
receive shaft 25 freely therein. These parts are 75 

4. 
enclosed by a cap 36 bolted to the frame 34 and 
extending rearwardly to meet the housing of the 
control unit 20, the cap 36 having a slot 37 therein 
for receiving the lubricating inlet tube and 
breather cap 38 for bearing 28. The operation 
of motor 22 is controlled by control circuits indi 
cated diagrammatically at 40 to actuate the 
moto 22 in accordance With changes in the load 
conditions on the refiner motor 4, for example 
as disclosed in the above noted Copending appli 
cation. 
The control circuits 40 include a manually 

operated switch 42 which completes a circuit 
for energizing motor 22 in the direction to re 
tract the plug, and this circuit includes limit 
Switch 44 having a Switch arm 45 which is nor 
mally closed and which is effective when open 
to terminate operation of the motor 22 in the 
direction causing retraction of the plug 5 out 
of Shell 6. This SWitch 44 is mounted by means 
of a bracket 46 on the cap 36 for the bearing 
assembly 28 and its associated parts, the bracket 
46 having slots 47 for receiving the mounting 
bolts 48 for Switch 44 to provide for adjustment 
of the switch axially of the plug as desired. The 
Switch 44 and its associated parts are enclosed 
by a cover 50 bolted to the bearing cap 36. 
The operating mechanism for switch 44 in 

cludes a rod 55 carried by a bracket 56 bolted 
to the bearing housing 33 and extending up 
wardly through a slot 57 in the upper Wall 
of bearing cap 36. The rod 55 carries an operat 
ing member 60 for the switch arm 45 Which is 
connected with rod 55 by a One-Way clutch 
effective to provide for free movement of mem 
ber 6 on rod 55 from left to right as viewed 
in Figs. 3 and 4 but to engage against the rod 
in such manner as to prevent relative movement 
of member 60 thereon in the opposite direction. 
The member 60 includes a boss portion 6 (Fig. 
12) arranged for contact with the roller 62 on 
switch arm 45, and at its for Ward end it includes 
a pair of wing portions 63 which ride in close 
relation with the portions of bearing cap 36 
on either side of slot 5 to maintain member 60 
in level position. Also the wing portions 63 are 
arranged for contact with stop plates 64 bolted 
to the bearing cap 36 to establish a limit for 
the forward movement of member 60 with rod 55. 
The switch operating member 6) also forms a 

housing for the one-way clutch by which it is 
connected to the rod 55, and the form of this 
clutch shown in the drawings includes a plu 
rality of clutch plates 65 and a spring 66 re 
ceived within the open portion 8 of member 60. 
The clutch plates 65 are mounted loosely on rod 
55 by means of an enlarged hole G (Fig. 5) there 
through, and each clutch plate includes a tip 
portion received in an opening 2 in the side 
wall of the housing portion 62 of member 60. At 
the opposite end of each clutch plate 65 is an 
arm 73 which extends late)'ally through the Open 
ing 74 in member 60, this opening being of Sub 
stantially greater axial extent than the open 
ing 2. 
The normal position of the clutch is shown in 

Fig. 4, and it will be seen that the ::pring 66 is 
arranged to bias the clutch plates 63 into rela 
tively cocked position on rod 55, thus urging the 
edge portions of the holes into fictional en 
gagement with rod 55 to lock the clutch against 
movement on the rod from light to left as viewed 
in Fig. 4. However, the member 60 will slide 
in the opposite direction. On rod 55, Since Such 
movement will have the effect of first shifting 
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the clutch plates against spring 66 sufficiently 
in clockwise direction as viewed in Fig. 4 to re 
lease their frictional grip on the rod. This 
novelinent of the plates is facilitated by the pro 
vision of the boss portion 5 adjacent the inner 
end of the opening 2, which forms a fulcrum 
fo the clutch plates. 3. - 

Figs, 7 to 10 illustrate the operation of the 
ineraber 60 and its clutch to control the retract 
jing movement of the plug. Fig. 7 illustrates a 
typical operating position for the parts at an 
intermediate stage in the refining operation, with 
the meinber SS supported by rod, 55 with its 
rearward end spaced forwardly of the switch 
arm 45 and with its forward end Spaced rear 
wardly from the stop plates 64. During the nor 
mal operation of the refiner as already described, 
the plug will intermittently be advanced into the 
shell as the refining proceeds, and during. Such 
movements of the plug, the member 60 will be 
carried forward with it by the rod 55 until its 
wing portions 63 engage the stop plate 64 as 
shown in Fig. 8. This terminates the forward 
movement of the member 69, and if further ad 
wance of the plug is required by the control 
circuits 49, the clutch will disengage to permit 
rod 55 to move forward With the plug. 
As soon as the refining operation is completed 

and the operator closes the circuit for retracting 
the plug, the clutch S5-66 will reengage S0 that 
rember 6 will travel rearwardly on rod 55. This 
ovement, Will continue until the rearward end 

of the boss 6 engages the Switch arm 45 as shown 
in Fig. 9, whereupon switch 44 will open to in 
terrupt the operating circuit for motor 22, and 
stop the plug. If for any reason the clutch 
should fail to reengage, a collar is provided 
on rod 55 in position to contact the forward 
end of member 6 and carry it back into switch 
operating position. 

If the operator should desire to retract the 
plug still further, a switch is provided for short 
circuiting the switch 44, as indicated diagram 
matically at 89 in Fig. 1. When the switch 80 
is closed, the motor 22 will be reenergized to 
continue the retracting movement of the operat 
ing member 69 as shown in Fig. 10. . 
Means are provided for limiting this continued 

rear Ward movement of member 6 and for Sinul 
taneously disengaging the clutch. A bracket 85 
is mounted on bearing cap 36, and carries a 
threaded stop pin 86 provided With lock nuts 8. 
This stop pin 86 is located in line with the arm 
portions 73 of clutch plates 65 so that if the 
member 6 continues to move rearwardly as 
shown in Fig. 10, the arms 13 will engage the for 
Ward end of pin 8S and be moved thereby into 
the fully disengaged position of the clutch. 
Thereafter when the motor 22 is energized in the 
opposite direction to advance the plug, the men 
ber 60 will move forward away from stop 86 until 
the clutch is reengaged. . . . . . . . 

It Will accordingly be seen that in the normal 
operation of this device as shown, the maximum 
travel of switch operating member 6 is limited 
to the distance between the relative positions 
shown in Figs. 8 and 9 with the total distance be 
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ing represented by the dimension a in Fig. 9. This 
distance may be readily predetermined and estab 
lished by appropriate adjustment of the mount 
ing bolts for switch 44 in the slots 47, which is 
ordinarily done in setting up the refiner for Op 
eration with a new filling for the plug or shell. 
In this operation, the plug is advanced until it 
is in bar to bar contact with the shell while the 
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6 
refiner motor is shut off. The member 60 is then 
manually moved into contact with the stop plates 
64, and the Switch 44 is adjusted until the dis 
tance between the arm 45 and the rearward end 
of boSS 6 is equal to the desired dimension a for 
the operations of the particular refiner or mill, 
after which the Switch mounting bolts are 
tightened in place. Thereafter in the normal 
Operation of the refiner, the starting position for 
the plug will be with the operating member 60 
just in contact with the switch arm 45, and the 
member 60 will move forward with the plug as the 
latter advances under control of the circuits 40 
as described. 
The extent of forward movement of the plug 

will vary for a given refining operation, and also 
as the fillings of the plug and shell are worn in 
use, it will be desired to start the plug in a more 
advanced position than when the fillings are 
new. The apparatus of the invention auto 
matically compensates for this change, since 
even when the forward movement of the plug is 
greater in a given Operation than the dimension 
a, the member 60 will still move only through 
this predetermined limited distance So that When 
the plug is retracted, its total reverse movement 
will be equal only to the previous forward move 
ment of member 60. Thus the member 60 is 
automatically reset to compensate for wear of 
the plug so that the maximum retraction of the 
plug before operation of Switch 44 is never great 
er than the predetermined limited distance es 
tablished in the initial adjustment of switch 44 
as described. 
While the form of apparatus herein described 

constitutes preferred embodiments of the inven 
tion, it is to be understood that the invention is 
not limited to this precise form of apparatus, 
and that changes may be made therein Without 
departing from the Scope of the invention which 
is defined in the appended claims. 
What is claimed is: 
1. Control apparatus for a refiner of the char 

acter described having relatively rotating refin 
ing elements and a drive for advancing and re 
tracting one of said elements with respect to the 
other axially while said refiner is in operation, 
Comprising a Switch for actuating said drive to 
retract said one element with respect to the 
other, means mounting said switch in stationary 
relation with said other element, a member for op 
erating Said Switch to stop said drive, a support 
for said operating member carried by said one 
element for advancing and retracting axial 
movement therewith, a stop spaced forwardly of 
Said Switch for limiting the maximum forward 
travel of said operating member with said Sup 
port to a predetermined limited distance, and 
means forming a one-way clutch connection be 
tween said operating member and said support 
providing for continued forward movement of 
Said Support with said one element following 
contact of said operating member with said stop 
to cause said operating member to travel rear 
wardly with said support upon retraction of said 
element and to operate said SWitch following re 
traction of said element through, said limited 
distance. - 

2. Control apparatus for a refiner of the char'- 
acter described having relatively rotating refin 
ing elements and a drive for retracting one of 
said elements axially with respect to the other 
While said refiner is in Operation, comprising a 
switch controlling Said drive, a member for op 
erating said switch to stop said drive, a support 
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for said operating member carried by Said one 
element for advancing and retracting axial 
movement therewith, means forming a One-Way 
clutch connection between said Operating men 
ber and said support adapted to disengage upon 
relative forward movement of said support with 
respect to said operating member, a stop posi 
tioned forwardly of said switch in the path of 
travel of said operating member with Said Sup 
port, and means for maintaining said stop and 
said switch in predetermined spaced relation to 
limit said forward travel of Said operating men 
ber to a predetermined limited distance while 
providing for continued forward movement of 
said support with said one element to cause Said 
operating member to move rearwardly with Said 
support upon retraction of Said element and to 
operate said switch following retraction of Said 
element through said limited distance. 

3. Control apparatus for a refiner of the char 
acter described having relatively rotating refin 
ing elements and a drive for advancing and re 
tracting one of said elements with l'espect to the 
other axially while said refiner is in operation, 
comprising a switch for actuating Said drive to 
retract said one element with respect to the 
other, means mounting Said Switch in stationary 
relation with said other element, a member for 
operating said Switch to stop Said drive, a Sup 
port for said operating member carried by Said 
one element for advancing and retracting axial 
movement therewith, means forming a One-Way 
clutch connection between said Operating men 
ber and said support adapted to disengage upon 
relative forward movement of said Support With 
respect to said operating member, a stop posi 
tioned in the path of travel of Said Operating 
member with said support, said stop being Spaced 
forwardly of said switch to limit Said forward 
travel of said operating member to a predeter 
mined limited distance while providing for con 
tinued forward movement of Said support with 
said one element to cause said operating member 
to move rearwardly With Said Support upon re 
traction of said element and to operate Said 
switch following retraction of said element 
through said limited distance, and means for ad 
justing the relative Spacing of Said Switch and 
said stop to vary the extent Of Said predeter 
mined limited distance. 

4. Control apparatus for a refiner of the char 
acter described having relatively rotating refin 
ing elements and a drive for advancing and re 
tracting one of said elements with respect to the 
other axially while said refiner is in operation, 
comprising a circuit for actuating Said drive in 
the direction to retract said one element with re 
spect to the other, a pair of complementary con 
trol members for said circuit adapted to stop said 
drive upon engagement with each other and 
mounted one in stationary relation with Said 
other element and the other for advancing and 
retracting axial movement With Said one ele 
ment, means forming a One-Way clutch connec 
tion between said movable control member and 
said one element adapted to disengage upon rela 
tive forward movement Of Said member with re 
spect to Said element, and a Stop positioned for 
wardly of said stationary control member in the 
path of travel of Said movable control member 
with said one element, said Stop and said Station 
ary control member being Spaced a predeter 
mined limited distance apart to limit the maxi 
mum forward travel of Said movable member be 
yond said stationary member while providing for 
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continued forward movement of said element fol 
lowing disengagement of Said clutch and to cause 
said movable member to move rearwardly with 
said element upon retraction thereof into Oper 
ating engagement with said stationary control 
member following retraction of said element 
through said limited distance. 

5. Control apparatus for a refiner of the char 
acter described having relatively rotating refin 
ing elements and a drive for advancing and re 
tracting One of said elements with respect to the 
other axially while said refiner is in operation, 
comprising a circuit for actuating said drive to 
retract one of Said elements with respect to the 
other, a pair of complementary control mem 
bers for said circuit adapted to stop said drive 
upon engagement with each other and mounted 
One in Stationary relation. With Said other ele 
ment and the other for advancing and retract 
ing axial movement with said one element, means 
forming a One-way clutch connection between 
Said movable control member and said one ele 
ment adapted to disengage upon relative for 
Ward movement of Said member with respect to 
said element, a stop positioned forwardly of said 
Stationary control member in the path of travel 
of Said movable control member with said one 
element, said stop and said stationary control 
member being spaced a predetermined limited 
distance apart to limit the maximum forward 
travel of Said movable member beyond said sta 
tionary member while providing for continued 
forward movement of said one element follow 
ing disengagement of said clutch and to cause 
said movable member to move rearwardly with 
Said element upon retraction thereof into oper 
ating engagement with said stationary control 
member following operation of said element 
through said limited distance, and means for ad 
justing the relative spacing of said stop and said 
stationary control member to vary the extent of 
Said predetermined limited distance. 

6. Control apparatus for a refiner of the char 
acter described having relatively rotating refin 
ing elements and a drive for advancing and re 
tracting one of said elements with respect to 
the other axially while said refiner is in opera 
tion, comprising a circuit for actuating said drive 
to retract one of said elements with respect to 
the other, a pair of complementary control mem 
bers for Said circuit adapted to stop said drive 
upon engagement with each other and mounted 
One in stationary relation with said other ele 
ment and the other for advancing and retract 
ing axial movement with said one element, means 
forming a one-way clutch connection between 
Said movable control member and said one ele 
ment adapted to disengage upon relative for 
Ward movement of said member with respect to 
Said one element, a stop positioned forwardly of 
Said stationary control member in the path of 
travel of Said movable control member with said 
one element, means for maintaining said stop 
and said stationary control member in prede 
termined Spaced relation to limit said forward 
travel of said movable control member to a pre 
determined limited distance while providing for 
continued forward movement of said one ele 
ment to cause said movable control member to 
move rearwardly with said element upon re 
traction of said element for operating engage 
ment With said stationary control member fol 
lowing retraction of said element through said 
limited distance, means under the control of the 
operator for causing continued operation of said 
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drive following operation of said control men 
bers to effect further retraction of said one ele 
ment and said movable control member, and 
means in the path of said further retraction of 
said movable member for effecting disengage 
ment of said clutch to limit said further retrac 
tion of Said movable member while providing for 
still further retraction of said one element. 

7. Control apparatus for a refiner of the char 
acter described having relatively rotating re 
fining elements and a drive for advancing 
and retracting one of said elements with respect 
to the other axially while said refiner is in oper 
ation, comprising a circuit for actuating Said 
drive to retract one of said elements with re 
spect to the other, a switch controlling said cir 
cuit, a member for operating said SWitch to stop 
said drive, a support for said operating member 
carried by Said one element for advancing and 
retracting axial movement thereWith, means 
forming a One-Way clutch connection between 
said operating member and said support adapted 
to disengage upon relative forward movement 
of said support with respect to said Operating 
member, a stop positioned forwardly of said 
Switch in the path of travel of Said Operating 
member With said support, means for maintain 
ing said stop and said switch in predetermined 
spaced relation to limit said forward travel of 
said operating member to a predetermined limit 
ed distance while providing for continued for 
ward movement of said Support With Said. One 
element to cause said operating member to move 
rear Wardly With said Support upon retraction of 
said element and to operate said Switch follow 
ing retraction of said element through said lim 
ited distance, means under the control of the 
Operator for causing continued operation of Said 
drive following operation of said SWitch to effect 
further retraction of Said element and Said Oper 
atting member, and means in the path of Said 
further retraction of Said Operating member for 
effecting disengagement of said clutch to limit 
said further retraction of said Operating mem 
ber While providing for still further retraction 
of said one element. 
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8. Control, apparatus for a conical refiner 
of the character described having relatively ro 
tating refining elements and a drive for advanc 
ing and retracting one of Said elements axially 
with respect to the other while said refiner is in 
operation, comprising a SWitch controlling said 
drive and mounted in stationary relation with 
Said other element, a clutch housing forming an 
Operating member for said Switch to stop said 
drive, a Supporting rod for Said housing carried 
by Said. One element for advancing and retract 
ing axial movement therewith, a plurality of 
clutch plates Supported on said rod Within said 
housing, a Spring in Said housing for biasing said 
clutch plates into frictional engagement with 
Said rod to clutch said housing to said rod and 
providing for disengagement of said clutch plates 
upon movement thereof against said spring, said 
Spring and clutch plates being arranged to cause 
rearward movement of said housing With said 
rod and said one element, while providing for 
disengagement of said housing from said rod 
upon forward movement of Said rod with respect 
to Said housing, and a stop positioned forwardly 
of Said SWitch in the path of travel of said hous 
ing With Said rod, Said stop and said switch being 
in predetermined Spaced relation limiting said 
forward travel of Said housing to a predetermined 
limited distance while providing for continued 
forward movement of Said rod with said one ele 
ment to cause Said housing to move rearwardly 
With Said rod upon retraction of said element and 
to operate Said Switch following retraction of said 
element through said limited distance. 
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