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51. Claims. 

Our invention relates to the refining of fiber 
pulp, Such as various kinds of wood pulp, paper 
pulp, and leather pulp, and also fibrous or cellu 
lar materials not in liquid suspension, such as 
cork and other substances. The invention in 
cludes a novel machine or apparatus for this pur 
pose, and various improvements in connection 
therewith. We aim to overcome drawbacks of 
refining machinery heretofore used, and to secure 
other advantages. 
In refining machines heretofore used, the re 

duction of the fibers is produced by forcing, rub 
bing, or rolling the fibers through small clearances 
under Some pressure, and in the presence of water. 
The types of refiner referred to include rod mills, 
beaters, Jordans, Claflins, and attrition mills. 
As heretofore constructed, however, these ma 
chines are subject to some or all of the following 
disadvantages: i. e., they give a pulp of short 
fibre-length, or of low viscosity, or they accom 
plish only a small reduction in "freeness', or they 
paSS Some fibers unreduced or insufficiently re 
duced. Quite generally, also, the power con 
Sumption is high and the efficiency poor, espe 
cially after wear of the active parts, and fre 
quent replacements of Worn parts are therefore 
necessary. 

Attrition mills with metal plates, which are in 
Some respects a preferred type of refiner, are sub 
ject to serious wear. Moreover, as their coacting 
plates or discS are urged together by springs, the 
plates rub on each other when the machine is 
running empty; and when stock is fed to the ma 
chine, they spread apart more or less, according 
to the coarseness of the fiber bundles passing 
between them. Hence the product is not uniform, 
because the clearance between the discs varies 
during oparation. Wariation of the working 
clearance and poor refining also arise from de 
flection of the disc faces out of strict parallelism, 
owing to the high pressure between the discs. 
As herein illustrated and described, our pre 

ferred machine resembles the attrition mill type, 
but is free of the drawbacks just discussed: i. e., 
its discs can be “dead' set at an absolutely fixed 
clearance, and deflection under operating pres 
sure entirely avoided.--So that Substantial uni 
formity of the refined fibres is assured. The 
clearance can be easily and accurately adjusted, 
and can be made and maintained as fine as de 
sired-much finer than in attrition mills as 
heretcfore known. By virtue of the fixed work 
ing clearance and of the abrasive characteristics 
and facial features of the discs, the original length 
of the fibres can be very largely preserved. The 

(C. 92-26) 
pulp can be treated at a higher consistency than 
heretofore, which increases the efficiency: indeed, 
the pulp can be refined at a higher consistency 
than when it enters the machine; and if desired, 
part of its water can be caught and led away, so 
that the final product shall have a greater con 
sistency than the initial stock. 
The machine can also, if desired, be controlled 

and operated automatically-either completely 
So, or to a greater or less degree, as desired. 
Other improvements and advantages over prior 

machines will become apparent to those skilled 
in the art from the description hereafter of a pre 
ferred form of machine embodying the invention. 
In the drawings, Fig. I is a plan view of a refiner 

conveniently embodying our invention. 
Fig. II is a side elevation of the machine with 

Certain portions broken away and removed. 
Fig. III shows a vertical section through the mid 

portion of the machine, taken as indicated by the 
line and arrows II-III in Fig. I, on a larger 
Scale than Figs. I and II. 

Fig. IV shows a vertical Section through the 
machine between the refining discs or rotors, 
taken as indicated by the line and arrows IV-IV 
in Fig. I. w Fig. W shows a “developed' cylindrical Section 
through the pulp intake or feed passage of One of 
the rotors, taken as indicated by the dot-and 
dash line V-W in Fig. III. 

Fig. VI shows a vertical Section through the 
pulp supply passage of the machine and certain 
associated parts, taken as indicated by the line 
and arrows WI-VI in Fig. I. 

Fig. WII shows a vertical section through cer 
tain portions of the disc-adjusting mechanism 
of the machine, taken as indicated by the line 
and arrows VII-VII in Fig. I. 

Fig. VIII is a fragmentary end view of the ma 
chine from the right of Fig. I, with certain por 
tions broken out and removed to expose the pro 
visions for adjusting a bearing. 

Fig. IX is an end elevation of the machine and 
its pulp feeding provisions, certain parts being in 
vertical mid-Section. 

Fig. X shows a horizontal section through part 
of the pulp feeding means, taken as indicated by 
the line and arrows X-X in Fig. IX. 

Fig. XI shows a vertical cross section through 
the pulp feeding means, taken as indicated by the 
line and arrows XI-XI in Fig. IX. 

Fig. XII is a fragmentary side view of mecha 
nism for operating the pulp supply control, taken 
as indicated by the line and arrows XII-XII in 
Fig. I. 
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Fig. XIII is a detailed view, in elevation, of a 
portion of the disc-adjusting mechanism, with 
certain parts in vertical section as indicated by 
the line and arrows XIII-XIII in Fig. I, and with 
certain parts partly broken away. 

Fig. XIV is a diagram of the electrical features 
and connections of the machine and its associated parts. 

Referring to Figs. I, II, and III, it will be seen 
that the particular machine here shown Com 
prises oppositely rotating coacting refining mem 
bers or discs 20, 21 enclosed in a casing or housing 
22, and driven by separate (electric) motors 23, 
24 mounted directly on the rotor shafts 25, 26. 
The rotor shafts 25, 26 are mounted in inner anti 
friction (thrust) bearings 27, 28 in pedestal Sup 
ports 30, 31 located closely adjacent the rotors 20, 
21 and forming part of the housing structure 22, 
and in outer (journal) bearings in other pedestals 
32, 33, at th router sides of the motors 23, 24. The 
pedestals 30, 31 are tied and united to the casing 
22 proper by longitudinal webs below the shafts 
25, 26, as well as by the structure around these 
shafts. All of these and other parts (hereinafter 
described) are mounted on a common rigid base 
34, stiffened by a marginal apron and by suitable 
longitudinal and transverse flanges 35, 36. AS 
shown in Fig. III, the base 34 has therein an 
opening with a depending inward-sloping apron 
or flange 37 that forms a downward extension of 
the refiner housing 22 and a downward discharge 
for the pulp refined between the rotors 20, 21. 
As shown in Figs. III and IV, the refining mem 

bers 20, 21 have flat, annular, abrasive stone 
Working faces 38, 38, with a central cavity or 
chamber 39 whence the pulp works its way out 
between the faces in a thin annular stream or 
“sheet'. Pulp is admitted to the cavity 39 through 
the disc member 20, which has an annular intake 
paSSage 40 in its central hub portion 41, around 
its inner hub 42-in which the shaft 25 is keyed 
at 43 and Secured by a cap nut 44. This inner hub 
42 is connected to the outer hub 41 by curved 
Vanes 45 inclined acroSS. the passage 40 (with 
concave faces forward) as shown in Figs. IV and 
W, so as to draw in the inflowing pulp and force it 
through into the chamber 39. Pulp is supplied to 
the machine by a pipe 46 and valve 47 (Figs. II 
and VI) connected to a passage or chamber 48 
in the pedestal 30 below its bearing 27. From 
the chamber 48, the pulp ascends to the intake 
40 through a narrow passage 49 between the 
bearing 27 and the outer hub portion 41, around 
the inner hub 42. The chamber 48 is shown com 
paratively broad and large, so that the pulp 
passes through it slowly enough to cause any met 
all Or mineral matter in the pulp to settle out: in 
Other words, the chamber 48 acts as a trap to col 
lect any metal in the pulp and protect the ma 
chine from damage thereby. 
The joints 51, 52 between the walls of the pas 

Sage 49 and the hub portions 41, 42 may be made 
reasonably fluid-tight by any suitable means, such 
aS Worm threads on the hub 41 coacting with the 
cylindrical inner surface of the wall adjacent the 
casing 22, and a packing ring in a groove in the 
other wall making contact with the hub 42. The 
packing threads at 51 are so arranged as to pump 
refined pulp collecting in a semi-circular trough 
53 inside the casing 22 outward into the intake 
49, thus insuring against leakage the other way, 
which would pollute the refined pulp with unre 
duced fiber. If found advisable, a circular groove 
53d may be cut in the midst of the casing surface 
51 and Supplied with water (or refined pulp) at 

1984,869 
53b under sufficient presure to make passage of 
unrefined pulp through this joint absolutely im 
possible. Any leakage working through the outer 
joint 52 is thrown off the hub 42, by a singer ring 
54 thereon, into an annular chamber 55, whence 
it may be drained away through a paSSage 56. 
Packing 56a is also shown at the side of the 
chamber 55 adjacent the bearing 27, as an ad 
ditional protection against pulp working into the 
bearing. As shown, the ball bearing 27 is of a 
double row, spherical-seated thrust type, mounted 
in the outerside of the pedestal 30 and held in 
place by a cover 57 bolted to the pedestal and by 
a nut 58 threaded on the shaft 25. Removal of the 
part 58 permits access to the bearing 27 for in spection, cleaning, etc. 
The disc member 21 has a hub 61 keyed on the 

end of the shaft 26 at 62 and Secured by a nut 
63. 

double row thrust type, with its inner race 
clamped against the disc-hub 61 by a nut 65 
threaded on the shaft 26, and its outer race 
mounted in a separate box or sleeve 66. The box 
66 is movable lengthwise in the pedestal 31, but 
is kept from turning therein by a groove and 
feather engagement at 67, and is externally 
threaded to take a worm-wheel nut 68 that can 
turn between abutment shoulders in the pedestal. 
The nut 68 can be turned either way by a Sub 
jacent worm 69' on a transverse shaft 70 mounted 
in bearings in the pedestal 31 (Fig. WII). In the 
enlarged outer end of the box 66 is mounted a 
helical compression spring 71, held in place by 
a removable flange-ring 72. This spring 71 is 
adapted to engage and be compressed against an 
annular abutment ridge on a cover 73 bolted to 
the outer side of the pedestal 31, for a purpose to 
be explained hereinafter. 

It will be seen that by turning the shaft 70 and 
the nut 68 one way or the other, the disc 21 can 
be shifted toward the disc 20, into effective re 
fining proximity thereto, or away from the disc 
20, so as to afford a large interval b2tween the 
discs. Also, the refining clearance between the 
discS 20, 2 can be adjusted to just the number of 
thousandths of an inch desired, according to the 
character of the pulp being treated and the fine 
ness of fiber desired in the product. 
As shown in Figs. I, VII, and IX, the bearing 

in outer pedestal 32 is vertically adjustable, so 
aS to tilt the shaft 25 up or down to true the disc. 
20 with the disc 21. For this purpose, transversely 
adjustable (hollow) wedges 74, 75 are interposed 
between the foot of the pedestal 32 and the sub 
jacent end of the machine base 34. Bolts 76 fixed 
in the base 34, to anchor the pedestal 32 thereto, 
extend through transversely elongated holes in 
the ends of these wedges 74, 75. Each hollow 
wedge 74, 75 has in its large end an upper tension 
bolt 77 threaded into an upstanding lug 78 on the 
base 34 within the wedges, and also a lower "set 
Screw' bolt 79 threaded through the end of the 
wedge and abutting against the lug 78 below the 
bolt 77. To raise the pedestal 32, the nuts on the 
bolts 76 are loosened, and the bolt 79 for either or 
each wedge 74, 75 is loosened and the correspond 
ing bolt 77 taken up, after which the nuts on bolts 
6 are tightened again; to lower the pedestal, this 

procedure is reversed as regards bolts 77 and 79. 
On loosening the bolts 76 without disturbing the 
bolts 77,79 the pedestal 32 can be adjusted side 
Wise to true the shaft 25 horizontally, by taking 
advantage of the clearance around the bolts 76 in the pedestal. 

It will be seen, therefore, that the discs 20, 21 

The corresponding ball bearing 28 is of a 
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can be fully adjusted to make them run perfectly 
true at the exact working clearance desired, 
Furthermore, as the thrust between the discs 20, 
21 is taken at the closely adjacent inner pedestals 
30, 31, instead of at the outer pedestals 32, 33, 
its leverage for distorting the base 34 is minimized, 
as well as the length of the base that must be 
most strongly braced (by the flanges 35, etc.) to 
obviate appreciable distortion, and consequent 
untruing of the discs 20, 21. Indeed, the disc 
thrustS can scarcely affect the base 34 at all, since 
they are taken and absorbed directly by the casing 
22 which interconnects the pedestals 30, 31 in the 
horizontal plane of the shafts 25, 26, as well as 
below these shafts. In other words, the casing 
structure 22 affords a balanced connection be 
tween the thrust bearings at 30, 31 which takes 
the disc thrusts as a mere direct pull, substantially 
Without any tendency toward untruing of shafts 
and discs. Running true, the stones 38, 38 wear 
quite evenly, so that the only dressing ever re 
quired is occasional deepening of the grooves in 
the stones. 

Referring to Fig. III, it will be seen that the 
annular stones 38, 38 are mounted in shallow 
annular seats in metal backing-plates 85, 86, 
between inner and outer shoulders or flanges 
On Said plates. The outer shoulders 87, 87 are 
undercut, and babbitt or other suitable filling 88 
is introduced between them and the correspond 
ingly bevelled rear corners of the stones 38, 38, 
to hold the stones securely in the plates. The 
Stones 38, 38 are additionally secured by anchors 
89 dovetailed into the stones and fastened into 
openings in the plates 85, 86. The plates 85, 86 
have shallow annular grooves 91, 91 in their 
rear sides, to take corresponding annular ridges 
92, 92 on the discs 20, 21 proper-this engage 
ment insuring correct assembly of the parts. 
The stones 38, 38 and their backing plates 85, 86 
are secured to the discs 20, 21 proper by bolts 
93 extending through the discs and taking into 
the plates. The center of the plate 85 is open, 
to admit the pulp from the intake 40; but the 
center of the plate 86 is closed by a web 94, to 
exclude the pulp from the nut 63. 
As shown in Figs. III and IV, the coacting faces 

of the stones 38, 38 are flat and true with their 
axes of revolution, but are provided with a 
multiplicity of short radially extending pulp 
grooves 95, arranged in a plurality of annular 
rows concentric \With the axis of revolution. 
These grooves may be about is to 4 of an inch 
deep and is to 4 of an inch wide, and prefer 
ably curved (e. g., semi-circular) transversely. 
Corresponding grooves 95 in adjacent rows are 
not radially aligned, however, but, on the con 
trary, are displaced circumferentially from One 
another, preferably so as to form a series or set 
extending outward on a slope away from the 
direction of rotation. The Successive grooves 95 
in each series may overlap one another radially 
somewhat, as shown. The innermost grooves 95 
broaden and deepen. into channels 96 as they 
approach the bevelled edges of the central open 
ing in the stone. For the best results the stones 
38, 38 are preferably of medium grade and 
hardness. and of porous character. Stones that 
are too fine glaze and do not “work' the pulp 
fibers well, while stones that are too coarse cut 
the fibers cross-wise and allow them to pass 
through. Without Sufficient reduction. Kraft 
pulp requires finer stones than ground wood 
Screenings. In general, stones lying within the 
range of grade and fineness represented by Nor 

3 

ton grades 40-250, hardness M-Z will meet the 
requirements in most cases. These are artificial 
Stones, uniform, homogeneous and free from grain 
as compared with natural stones, and therefore 
generally preferable to natural stones. 
As shown in Fig. IV, there is a cylindrical open 

ing or bore 97 in the base 34, adapted to receive 
a Sampler 98 it the form of a sheet metal cylin 
der (Such as a brass tube) with an opening 99 
in one side. The outer end of the sampler 98 is 
flanged to prevent insertion too far into the 
opening 97, and to form a closure for the latter, 
and is provided with a handle 101 adapted to be 
Secured against displacement by means of a 
hook 102 pivoted on the base 34 at 103 (Fig. II). 
The inner sampler end 104 slopes in correspond 
ence with the slope of the pulp outlet wall 37, 
and normally merges therewith as shown in full 
lines in Fig. IV. When the sampler 98 is turned 
180 from the full line position, however, its end 
104 projects into the discharging pulp stream so 
as to collect a sample of the refined pulp, for 
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inspection to determine how the refiner is oper-, 
ating. 

Figs. IX, X, and XI illustrate a preferred ar 
rangement for feeding the machine with pulp to 
be refined. As shown in Fig. IX, the pulp is de 
livered through a supply pipe 109 into a head 
box 110 located above the machine, so that the 
pulp may flow to the latter by gravity through 
the feed pipe 46 and valve 47 already mentioned. 
Entering at the bottom of a depression or well 
ill, the pulp flows to the right (Figs. IX and X) 
to either side of an inner dam or enclosure 112, 
and Overflows over a low transverse dam 113 
into a compartment 114 to the bottom of which 
the feed pipe 46 is connected. In its course, the 
pulp has to flow under transverse barriers 115, 
115 (Fig. XI), at either side of the enclosure 112, 
which Serve to trap any foreign material in the 
pulp. If the supply of pulp through the pipe 
109 should exceed the capacity of the machine, 
the excess will overflow into the enclosure 112 
and be by-passed or carried off through a pipe 
116 leading back to the supply of unrefined 
pulp,-Or to any other suitable point of collec 
tion or discharge. As shown, the top of the head 
box 110 has an opening 117 to the atmosphere, 
located over the overflow at 112, 116, and having 
an inward directed flange 118 around it. In 
the feed compartment 114 is a float 120 control 
ling a switch device 121. So long as the supply 
cf pulp is sufficient, the float 120 remains high 
enough to hold the switch 121 closed; but if the 
Supply fails or becomes insufficient to sustain the 
float, the latter descends and opens the Switch 
121, thereby shutting down the machine, as ex 
plained hereinafter. As shown in Fig. WI, there 
is also a pressure switch 124, actuated by a 
spring-pressed diaphragm 125 at One end of the 
pulp feed chamber 48, so that the absence of 
pulp in the chamber 48 shuts down the machine. 
as also explained hereinafter. 
As shown in Fig. WI, the valve 47 is a rotary 

plug valve with a curved port 127 therethrough, 
shown in position to connect the pulp feed pipe 
46 into the feed and trap chamber 48 of the re 
finer, so as to supply the latter with pulp, but 
adapted, when the valve is turned some 90 de 
grees counter-clockwise, to connect the feed pipe 
46 (Figs. WI and XIV) into a T connection 129 
in the pipe 116, so as to by-pass the pulp supply 
around the refiner altogether. The valve 47 also 
has a port 128 to went the refiner feed chamber 
48 into the T 129 when the pulp is by-passed 
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thereinto. As shown in Figs. I, II, and XII, the 
valve 47 carries a gear 130 coacting with a gear 
131 on a longitudinal countershaft 132 whose 
Operation is explained hereinafter. The gears 
131, 130 constitute an intermittent gearing such 
that the valve 47 is turned 90 degrees during a 
portion of a complete revolution of the shaft 
132, remaining stationary and locked-in either 
the position shown in Fig. VI, or a position 90 
degrees counter-clockwise therefrom--at other 
times. 
AS Shown in Figs. I, II, and VII, there is a re 

versible (electric) pilot motor 133 directly con 
nected to one end of the transverse worm shaft 
70 for shifting the discs 20, 21 toward and away 
from one another. The other end of the worm 
Shaft 70 has a clutch connection 134 to a short 
shaft 134a extending to a hand wheel 135 at the 
front of the machine, by means of which the 
discs 20, 21 can be manually shifted (Figs. I and 
XIV). A helical compression spring 135a keeps 
the clutch 134 disengaged except when pushed 
and held in by the operator. When the clutch 
134 is thus held in, a collar 136 on the shaft 134a 
OpenS a Self-closing safety cut-out Switch 36a, 
in a control circuit of the pilot motor 133, mak 
ing it impossible to start the motor. On the 
front end of the transverse shaft 70 is a pinion 
i37 meshing with a gear 138 connected to a re 
duction gearing 139 that is connected to the coun 
tershaft 132, which is thus always operated with 
and by the shaft 70. 
AS shown in Figs. I, II, and XIII, there is a pot 

like drum 140 mounted on the shaft 132, with 
its peripheral wall engaged around a flange 141 
On the Shaft, and its web or 'bottom ' clamped 
to another flange i42 by three bolts 143 extend 
ing through slots 144 in the drum bottom. On 
the periphery of the drum 140 (at its lower side) 
is a cam 145 adapted to engage the roller or other 
head 146 on the double-acting operating lever 
147 of a limit switch 148 controlling the pilot 
motor 133. The length of the cam 45 is such 
that When the motor 133 is bringing the discs 
20, 21 together, the cam will throw the Switch 
lever 147 one way and stop the motor as the 
discs reach the proper working proximity or 
clearance (such as 0.006 in., for example) for re 
fining the pulp as desired; while when the motor 
133 is separating the discs 20, 21, the can Will 
throw the switch lever 147 the other way as the 
discs reach the desired distance apart (such as 
A in.). By loosening up the bolts 143, the drum 
140 can be angularly adjusted to vary the Work 
ing clearance between the discs 20, 21, or to cor 
rect for increase in the clearance due to Wear 
of the stones 38, 38. 

It will be understood that as the discs 20, 21 
approach each other, the valve 47 is operated to 
turn pulp into the machine, by the interaction - 
of the gears 131, 130, during the last 4 in. (say) 
of the relative movement of the discs; while as 
the discs 20, 21 are separating, the valve 47 is 
operated to shut off the pulp trom the machine 
and divert or by-pass it around the latter. This 
action is secured by the intermittent gearing. 
131, 130. Thus pulp only flows through the ma 
chine during the period (approximately) when 
the latter is capable of refining it. The separa 
tion of the discs 20, 21 when the machine is 
shut down prevents the discs from rubbing to 
gether 'dry' while still revolving, and allows the 
stones 38, 38 to be washed off or removed. 
As shown in Figs. I and II, the periphery of 

the drum 140 has thereon a scale 149 graduated 

1,984,869 
to indicate the distance apart of the discs 20, 21, 
by coaction with a stationary index pointer 150, 
(Fig. XIII). With a suitable choice of gear ra 
tios, is in. on the scale 149 can be readily made 
to correspond to 0.002 in. shift of the rotor 21, 
permitting very delicate adjustment of the work 
ing clearance. This pointer 150 is fast on one 
end of a spindle 151 mounted in bearings 152 on 
the casing containing the reduction gear 139. A 
Set Screw 153 in an arm 154 fast to the Spindle 
151 engages the gear case and affords an ad 
justment of the pointer 150 relative to the drum 
140. Angular adjustment of the drum 140 (as 
above described) to compensate for wear of the 
stones 38, 38 corrects both the setting of the limit 
switch 148 and the zero of the drum Scale 149. 
The pilot motor 133 selected is preferably of 

such torque characteristic that just as the rotors 
are brought together to the point of proper clear 
ance, the limit of torque of the motor is reached 
and it stops itself by overload, and then by time 
relay the forward circuit is opened. 
By this method, the stopping will occur when 

a definite pressure between discs is reached which 
corresponds to a definite clearance; and the 
same clearance will be obtained repeatedly, re 
gardless of wear on stones and of consistency of 
the raw material to be refined-for the same 
raw material. . 
The torque of the pilot motor must be cali 

brated to the various materials to be refined. 
This is accomplished by connecting the motor 
leads to various taps on the auto-transformer, 
which changes the torque of the motor due to 
change in voltage. 

It is not the intention, however, to have the 
pilot motor set the exact clearance gap, -although 
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it may do so, -as there is a hand adjustment 
provided for precisely setting the gap plus or 
minus from the setting obtained by the motor. 

Disregarding details of electrical control for 
the time being, the operation of the refiner may 
be briefly outlined as follows, referring to Figs. 
I, II, III, VI, VII, IX, XII, XIII, and XIV: 
Assume that the refiner has been Shut down, 

that the rotors 20, 21 (or their facing discs 38, 
38) are separated about 4 in. and at rest, and 
that no pulp is being supplied to the head box 
110. Under this condition, the pulp supply valve 
47 Will be turned ninety degrees counter-clock 
wise from the position shown in Fig. WI, So as to 
shut-off pulp from the refiner and by-pass it 
into the pipe 116, and at the same time also vent 
the refiner into said pipe 116; and the float Switch 
121, the pressure switch 124, and the pilot motor 
limit switch 148 will be keeping open the power 
circuits of the main motors 23, 24, and of the 
pilot motor 133. If, now, pulp is supplied to the 
head box 110, it will fill the latter and overflow 
at 116, and the float switch 121 will cause Opera 
tion of the main motors 23, 24, and thereby, even 
tually, close the forward power circuit of the pilot 
motor 133 after the main motors 23, 24 have 
about come up to speed. During the last ys in., 
say, of the approach of the rotors 20, 21, the 
intermittent gearing 130, 131 comes into action 
to turn the valve 47 clockwise ninety degrees, 
thus turning the pulp supply from the pipe 46 into 
the pump intake 48 of the refiner. As the rotors 
20, 21 come together on the intervening sheet of 
flowing pulp, the pressure between then rises 
until the pilot motor 133 reaches its limiting 
torque and stalls, or the limit switch 148 stops it. 
The stoppage of the pilot motor 133 puts the 

machine in operation with its rotors 20, 21 'dead 
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set’ at the desired working clearance: i. e., the 
clearance is positively and unyieldingly fixed and 
held until and unless adjusted. Owing to the 
assurance that the discs 20, 21 will always run 
true, without relative deflection of their axes, 
much smaller working clearances than heretofore 
are feasible: e. g., as fine as 0.002 in, or 0.001 in. 
For many kinds of pulp, 900 R. P.M. of the motors 
23, 24 and rotors 20, 21 is a favorable Speed; but 
wide variation is admissible. 

If, during operation of the refiner, the Supply 
of pulp to the head box 110 should cease or be 
temporarily interrupted, the float switch 121 will 
cause the main motor power circuit to be opened 
and the pilot motor reverse power circuit to be 
closed, thus stopping the main motorS 23, 24 and 
starting the pilot motor 133 in reverse to separatic 
the rotors 20, 21 and by-pass the pulp from the 
supply pipe 46 into the pipe 116. As the rotors 
20, 21 reach the desired separation of /2 in. (more 
or less), the pilot motor limit Switch i48 will Open 
and stop the pilot motor 133. 
Whenever the Supply of pulp to the head box 

110 is renewed, the float Switch 12 will re-start 
the main motors 23, 24 and bring about the re 
starting of the machine, in the manner already 
described. 

If, on failure of the supply of pulp, the float 
switch 121 fails to act, then the pressure switch 
124 will close the reverse power circuit of the 
pilot motor 133, which will separate the rotors 
20, 21 and stop itself by opening the limit switch 
148. This switch 148 will also open the main 
motor circuit and stop the notorS 23, 24. 
When it is desired to adjust the working clear 

ance between the rotors 20, 21 by hand, as de 
scribed above, the Safety Switch 136d. is opened, 
by the mere act of throwing the hand wheel shaft 
134a into clutch at 134, as shown in Fig. XIV,- 
thereby opening both the forward and the re 
verse power circuits of the pilot motor 133, so 
that the same cannot be automatically started 
while the operator is manipulating the shaft 70 
by means of the hand wheel 135, as already 
described. This manual adjustment may be re 
Sorted to from time to time whenever (as may 
usually be the case) the automatic closing to 
gether of the discs 38, 38, has not resulted in ex 
actly the desired working clearance--as deter 
mined by samples taken by means of the 
campler 98. 
In the operation of the refiner, the pulp flows 

outward between the plane abrasive faces 38, 38 
of the oppositely revolving rotors 20, 21, and also 
through the channels or passages 96 terminating 
in the innermost grooves 95, which readily take 
fiber particles or "bundles' that are too large for 
the clearance between the working faces or discs 
38, 38. As the rotors 20, 21 revolve, the innermost 
grooves 95 of each rotor 20, 21 not only coincide 
(momentarily) with corresponding grooves 95 of 
the other rotor, but also partly overlap the grooves 
95 of the next set outward (from the center) in 
the other rotor. During such momentary over 
lapping, particles in the innermost grooves 95 of . 
each rotor 20, 21 pass into the grooves of the 
next set outward in the other rotor. In this 
manner, the larger particles may work their way 
On outward, from groove to groove back and forth 
between the rotors 20, 21, until they reach the 
Outermost grooves 95, 95. Or they may work their 
way outward from groove to groove in other ways 
to a greater or less extent. 
As the rotors revolve, the finer fiber particles 

or bundles between the plane disc faces 38, 38 

5 
are worn down and torn apart by the abrasive 
action of the discs, and thus still further reduced. 
The larger particles lodging and travelling out 
ward in the grooves 95, 95 of each rotor rub 
against the much wider plane abrasive areas be 
tween the grooves of the other rotor, and are thus 
worn down and reduced. Also, such particles held 
in the grooves 95 of one rotor get pushed out part 
ly into the passing grooves 95 of the other rotor, 
and are thus split and reduced by the coaction of 
the discs. The transversely rounded CrOSS Sec 
tion of the grooves 95 tends to push the fibers out 
Ward, and this action is assisted by the engage 
ment of fibers in the grooves 95 of one rotor With 
those in the grooves of the other. The fibers torn 
off from the larger particles pass out into the gap 
or clearance between the abrasive disc faces 38, 38 
and are there reduced as described above, -and 
so, likewise, what is left of the originally larger 
particles, as they become sufficiently reduced to 
squeeze into the clearance between the plane 
abrasive surfaces. In the outermost of the grooves 
95, the comparatively small quantity of larger 
particles still surviving remain until they are 
reduced so as to enter the clearance between the 
surrounding uninterrupted plane Zone, which is 
shown of substantial width, so as to complete the 
refining of the last large particles. 
The grooves 95 also perform other important 

functions besides those above mentioned: i. e., 
they periodically align in a radial direction. Such 
fibers as find their way into them, and they pre 
vent the growth of what are known as "rollers' 
between the flat surfaces 38, 38. These "rollers' 
consist of bundles of fine fibers rolled together 
into a cord-like structure which may attain a 
length of more than an inch and a size (when dis 
charged) of .01 in. or over. By aligning the fibel's 
radially, the grooves 95 prevent them from being 
pulled apart lengthwise and shortened; while by 
receiving and holding the rollers as incipiently 
formed, they cause them to be reduced just like . 
the original larger particles. 

It will be seen, therefore, that the efficiency of 
the disc faces 38, 38 is due to a number of more 
or less interrelated and coacting features: i. e., 
the abrasive character of their flat surfaces; the 
small aggregate area of the grooves 95 in con 
parison with the total facial area; and the large 
width of plain surface between adjacent grooves; 
the shortness of the individual grooves, and their 
aggregate extension over the greater part of the 
radial width of the disc, while yet leaving a Sur 
rounding plane zone of substantial width; and 
the fact that the grooves do not afford a direct 
uninterrupted passage across either disc face, but 
only an interrupted travel by passage from 
grooves in one disc to grooves in another during 
the momentary, periodic overlapping of grooves 
terminating at different radial distances from 
the center. 
The working clearances of 0.002 in. to 0.001 in. 

hereinbefore mentioned are comparable to the 
diameters of the natural ultimate fibers of wood 
and other paper-making materials-which ulti 
mate fibers are set free by purely chemical proc 
esses of pulp-making, and are about 0.001 in. Or 
less in diameter or thickness. With the abrasive 
surfaces 38, 38 set to such fine working clearances, 
therefore, the bundles of fibers in the raw pulp 
are to a great extent retained in the grooves 95 
until the ultimate fibers are parted from One 
another, since only discrete, individual ultimate 
fibers and bundles of no more than two or three 
fibers thick can enter a clearance so Small as 
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0.002 in. Moreover, even stones as truly flat as 
can be made have slight inequalities which in 
operation vary the effective clearance, Sometimes 
augmenting it, and sometimes reducing it defi 
nitely below the ultimate fiber thickness. AC 
cordingly, a great deal of work is done on individ 
ual ultimate fibers, Splitting, fraying, or other 
Wise deforning them, and liberating their fine 
component fabrillae, so as to produce a fuzzy, 
stringy, brooned State-accompanied, however, 
by a minimum of actual cutting or breaking in 
two croSSwise. 

Fig. XIV is a diagram showing the principal 
parts of the machine as thus far described, 
(marked with the same reference numerals as in 
Figs. I-XIII) together with one suitable arrange 
ment of electrical controls and connections. In 
this diagram, the power circuits and their parts 
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are shown in heavy lines, and the control circuits 
and their parts in light lines. In the Symbols emi 
ployed, the subscripts 1, 2, indicate parts and fea 
tures associated with the main motors 23, 24, 
while the subscript 3 indicates parts and features 
associated with the pilot motor 133. 
AH is a double manual Switch device for chang 

ing the machine over from manual control to com 
pletely automatic control, and vice-versa, and HH 
is a manual starting and stopping Switch for 
manual control. S1, S2 are the starting Con 
tactors for the main motor power circuits, and 
N1, N2 the corresponding running contactors, while 
S1C, S2C, NIC, N2C are corresponding coils in the 
main motor control circuit. MS is a time relay 
switch (delayed opening) to permit starting when 
the reverse contactor LS3R of the pilot motor limit 
Switch device 148 is open, and MN is a time relay 
(delayed opening) for throwing the main motors 
23, 24 across the power lines for normal running. 

IS, IN, IPF, IPR, IP, IQ are interlock switches 
or “interlocks' controlled by the corresponding 
holding coils ISC, INC, IFRC, IPC, IQC in the 
control circuits, and normally open or closed as 
shown in Fig. XIV. IN1 and IN2 are interlocks 
controlled by energization of the coils N1C and 
N2C in the main motor control circuits. OL1, OL2, 
OL3 are thermal overload relay switches in the 
control circuits. 
AT is an autotransformer in the power circuit 

of the pilot motor 133, shown with a plurality of 
taps ta, tt, tc, td for a purpose to be explained 
hereinafter. 136d. is the self-closing Safety cut 
out switch (already mentioned) for preventing 
operation of the pilot motor 133 when the hand 
wheel 135 is in use. F3 and R3 are the pilot motor 
forward and reverse power circuit contactors, and 
F3C and R3C are corresponding coils in the pilot 
control circuit. T3 is a time relay (delayed open 
ing) for cutting off current from the forward (ro 
tor-approaching) circuit of the pilot motor 133 
after the latter stops under torque, and T3C is 
its operating coil. JFR is a double manual Switch 
device for “jogging' the pilot motor 133 in either 
direction while the switch is held closed for the 
direction desired. LS3F, LS3R are the contactors 
of the limit switch device 148 for the forward and 
reverse control circuits of the pilot motor 133. 
They are shown as mounted coaxially with the 
switch lever 147, which has a projection 147 a be 
tween them, and they are yieldingly drawn to 
gether toward or against their contacts by a heli 
cal tension spring 148a. However, when the 
lever 147 is rocked against either contactor LS3F, 
LS3R by the cam 145 of the drum 140 driven by 
the pilot motor 133 (as above described), the cor 
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responding forward or reverse control circuit of 
the pilot motor is opened. 
MQ is a (delayed opening) time relay Switch to 

permit starting when the pressure switch 124 
is open owing to absence of pulp from the cham 
ber 48. 
The refiner may be put into completely auto 

matic operation as follows: 
Suppose the machine to be shut down with all 

Switches, relays, and interlocks in their normal 
(open or closed) condition shown in Fig. XIV, and 
that completely automatic operation is desired. 
The AHSwitch is thrown to its other position, and 
a supply of pulp from any Suitable Source (not 
shown) is turned into the pipe 109 and head box 
110. Float 120 Will rise and close contactor or 
switch 121, energizing starting contactor coils 
SC, S2C through the devices MC, IN, MN, and 
closing the starting contactors S1 and S2. The 
motors 23, 24 will start. The time relay MN will 
in due course "time Out' the starting contactors 
S1, S2 and "time in' the running contactor's N1, 
N2, and the control circuit current will then flow 
through the devices MS, IN, MN, NC, N2C, while 
the motors 23, 24 will run normally. 

Energization of coils N1C, N2C closes the (no'- 
mally open) interlocks IN1, IN2, completing the 
control circuit through time relay MQ and (nor 
mally closed) interlock IQ and coil IFRC. Ener 
gization of coil IFRC closes interlock IPF, com 
pleting the forward pilot motor control circuit 
through the devices OL3, 136a, IPF, T3, F3C, and 
contactor LS3F, and closes the forward pilot mo 
tor contactors F3, Fa. Thus the pilot motor 133 
starts and runs forward to bring the rotors 20, 21 
together. During the last 4 in. (say) of the ap 
proach of the rotors 20, 21, the valve 47 is turned 
90° clockwise, thus directing the pulp Supply from 
pipe 46 into the refiner intake 48. Thereupon, 
pressure of the pulp on the diaphragm 125 closes 
switch 124. Soon after this, the relay MQ times 
out and closes the control circuit through coil 
IQC, which is thus energized and opens the 
(normally closed) interlock IQ. The control cur 
rent now passes through 124 instead of IQ, and 
MQ is short circuited, while coil IFRC remains 
in circuit and energized. 
The forward-running pilot motor 133 is stopped 

by stalling when the pressure between the rotor 
20, 21 reaches the value corresponding substan 
tially to the desired (or chosen) working clear 
ance between them. Immediately afterward, the 
relay T3 times out and opens the forward control 
circuit of the pilot motor 133. In case the pilot 
motor should not be thus stopped for any reason, 
it will still be stopped by opening of the contact 
LS3F by the cam 145,-which thus acts as a 
“safety' over the relay T3. However, as the ac 
tion of this cam 145 can be made very accurate 
since with suitable gearing is in. movement of 
the switch roller 146 will correspond to only 
0.001 in. change in the gap Or Working clearance 
between the rotors 20 21. Hence the limit Switch 
148 may, if desired, be used as the primary means 
of stopping the pilot motor 133,-the relay T3 
then acting as a "safety” over it. 
The pressure between discs 20, 21 (and the 

torque) under which the pilot motor 133 will stall 
can be adjusted by using various tapsta, to, to, td 
of the autotransformer AT. 

Immediately after pilot motor 133 starts for 
ward, cam 145 allows contact LS3R to close; but 
the reverse pilot motor control circuit neverthe 
less remains open, because coil IFRC opens and 
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holds open the interlock IPR in the reverse cir 
cuit. 

However, when contactor LS3R closes, a control 
circuit is completed through coil ISC, which closes 
the (normally open) interlock S. Directly after 
this, the time relay MS times out, thus energizing 
coil INC, which opens interlock IN. The control 
current for the running contactors N1, N2 then 
passes through IS instead of IN, and relay MS is 
short-circuited. This leaves the refiner in normal operation, 
With the main motors 23, 24 running. 

For manual control, the Switch AH is left (or 
placed) in the position shown in Fig. XIV, where 
upon the refiner can be started by closing the 
SWitch HH. 
The refiner will shut down automatically as 

follows: 
If the pulp supply to the head box 110 fails, 

float 120 opens contactor or switch 121. Current 
no longer flows through coils N1C and N2C, and 
ContactorS N1 and N2 open, Shutting down the 
main motors 23, 24. Interlocks IN1 and IN2 open; 
coil IFRC is deemergized; interlock IPF opens and 
breaks the forward pilot motor control circuit; 
and interlock IPR closes. The reverse pilot motor 
control circuit being thus completed, the pilot 
motor 133 runs in reverse to separate the rotors 
20, 21. During the first 4 in. (say) of the rotor 
separating motion, the valve 47 is turned 90 
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counter-clockwise, thus shutting off the pulp Sup 
ply to the refiner and venting its intake 48 into 
the pipe 116-whereupon pressure Switch 124 
OpenS. 

Pilot motor 133 continues running in reverse 
until stopped by opening of reverse control con 
tactor LS3R by can 145, whereupon coil ISC is 
deenergized and interlock IS opens. If this fails, 
the pilot motor 133 will continue to run (and 
compress the spring 71) until it stalls, after 
which its thermal overload relay O3 will open 
the pilot motor control circuit and cause the Con 
tactors R3, R3 to open and stop the pilot motor. 
The refiner can always be shut down by shift 

ing Switch AH to hand control position (if not 
already so set) and opening Switch HH: this 
breaks the control circuit and produces exactly 
the same effect as automatic opening of switch 
121. 

Pressure switch 124 acts as a “safety” over float 
SWitch 121 : i. e., if contactor 121 fails to open 
when the pulp supply fails, switch 124 will nev 
ertheless eventually open-owing to gradual drop 
of pressure in the intake 48. Coil IFRC being 
thus deemergized, the pilot motor 133 is started 
in reverse and the main motors 23, 24 are stopped, 
as described above-just as if contactor 121 had 
responded properly to the failure of pulp,-and 
ilot motor 133 is finally stopped as described 

abOWe. 
Overload on any of the motors 23, 24, 133 causes 

their thermal overload relays OL1, OL2, OL3 to 
open and stop them. Stopping of either of the 
main motors 23, 24 by OL1 or OL2 deenergizes coil 
NiC or N2C and opens interlock IN1 or IN2, deen 
ergizing coil IFRC and starting the pilot motor 
133 in reverse to separate the rotors 20, 21, etc., 
as above described. These thermal overload re 
lays OL1, OL2, OL3 are commonly of a hand reset 
type, so that after shutting down by overload the 
machine cannot restart automatically. 
When pulp is in the head box 110, the coil 

IPC is energized and holds open the interlock 
IP in circuit with the jogging switch device JFR; 
when the pulp supply is shut off, the coil IPC is 
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deenergized and the interlock IP closed. Thus 
jogging of the pilot motor 133 is Only possible 
when pulp is not flowing and the main motors 
23, 24 are therefore shut down. This corre 
sponds with the purpose of jogging, which is for 
paralleling or tramming the rotors 20, 21 and 
for setting the zero on the scale 149 when the 
rotors are brought into contact when 'dry'. 

Having thus described our invention, We claim: 
1. The combination with a rotary disc refiner, 

of a head box thereabove for Supplying it. With 
pulp, means for supplying pulp to Said head box, 
an overflow from said head box for pulp not 
taken by the refiner, and means for by-passing 
pulp from the head box around the refiner. 

2. The combination with a rotary disc refiner, 
of a head box thereabove for supplying it with 
pulp, means for supplying pulp to said head box, 
and means for stopping the refiner in response to 
deficiency of pulp in the head box. 

3. The combination with a refiner comprising 
oppositely revolving discs, and electric motors 
for driving Said discs, of a head box for supply 
ing pulp to the refiner, and means for starting 
and stopping said motors controlled by the Sup- : 
ply of pulp to the head box. 

4. The combination. With a rotary disc refiner, 
of a head box thereabove With Supply connection 
to the refiner, means for Supplying pulp to Said 
head box, and means for stopping the refiner 
in response to deficiency of pulp in the head bOX 
and by-passing further pulp from said Supply 
connection around the refiner. 

5. The combination with a refiner comprising 
oppositely revolving discs, and electric motors .. 
for driving said discs, of means for Supplying pulp 
to the refiner, means for cutting off power from 
said motors in response to deficiency of pulp, 
and means to enable said motors to start when 
no pulp is entering the refiner. 

6. The combination with a refiner comprising 
oppositely revolving discs, and electric motors 
for driving said discs, of means for Supplying pulp 
to the refiner, a motor for shifting the discs rel 
ative to one another, means for cutting off powei 
from said disc motors and causing said shifting 
motor to separate the discs in response to de 
ficiency of pulp, and independent means for Op 
erating said shifting motor in the absence of 
pulp. 

7. A rotary disc refiner comprising means for 
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shifting the discs relative to one another while 
running, to bring the discs into refining proximity 
when starting the machine and Separate them 
when shutting it down, means for Supplying the 
machine with pulp to be refined, and means for 
automatically admitting the pulp into the ma 
chine when its discs are brought together and 
cutting it off therefrom when they are separated. 

8. The combination with a refiner comprising 
oppositely revolving discs, and electric motors 
for driving said discs, of means for starting said 
motors, means for shifting the discs relative to 
one another, and means for automatically ad 
mitting pulp to the refiner as the discs approach 
working proximity. 

9. The combination with a refiner comprising 
oppositely revolving discs, and electric motors for 
driving said discs, of means for Supplying pulp 
to the refiner, means for cutting off power from 
said motors in response to deficiency of pulp, and 
means for separating the discs when power is 
cut off from said motors. 

10. The combination with a refiner comprising 
oppositely revolving discs, and electric motors for 
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driving Said discs, of means for supplying pulp 
to the refiner, means for cutting off power from 
Said motors in response to deficiency of pulp, and 
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means for separating the discs when power is 
cut off, and for shutting off pulp from the re 
finer as the discs recede from one another. 

11. A rotary disc refiner comprising means for 
shifting the discs relative to one another while 
running, to bring the discs into refining prox 
imity when starting the machine and separate 
them when shutting it down, means for supply 
ing the machine with pulp to be refined, and 
valve means for admitting the pulp into the ma 
chine and cutting it off therefrom, and a lost 
motion connection from said shifting means to 
said valve means whereby pulp is admitted dur 
ing the final approach of the discs and shut off 
during their initial separation. 

12. A rotary disc refiner comprising oppositely 
revolving discS, and means for bringing said discs 
into refining proximity and fixedly maintain 
ing them a definite distance apart while run 
ning, and for positively separating them when 
the machine is shut down. 

13. A rotary disc refiner comprising means 
for shifting the discs relative to one another 
while running, to bring the discs into refining 
proximity when starting the machine and sep 
arate them when shutting it down; and a re 
versible motor for operating said shifting means. 

14. A rotary disc refiner comprising oppositely 
revolving discs, in combination with a motor for 
shifting the discs relative to one another of such 
maximum torque as to stall under a pressure 
between the approaching discs corresponding to 
their Working clearance. 

15. A rotary disc refiner comprising oppositely 
revolving discs, in combination with a motor 
for shifting the discs relative to one another of 
such maximum torque as to stall under a pressure 
between the approaching discs corresponding to 
their working clearance, and means for varying 
the maximum torque of the motor over a range 
corresponding to the desired range of working 
clearance. 

16. The combination with a refiner comprising 
oppositely revolving discs, and electric motors 
for driving said discs, of means for starting said 
motors, means for shifting the discs relative to 
one another, and means for actuating said shift 
ing means to bring the discs into working 
proximity after the motors come up to speed. 

17. A rotary disc refiner comprising means for 
shifting the discs relative to one another while 
running, to bring the discs into refining prox 
imity when starting the machine and separate 
them when shutting it down; a reversible motor 
for operating said shifting means; and means 
for automatically stopping said motor as the 
discs reach their limits of movement each way. 

18. A rotary disc refiner comprising oppositely 
revolving discs, in combination with a motor 
for shifting the discs relative to one another to 
bring them into working proximity, and means 
for limiting the length of time said motor can 
run when bringing the discs together. 

19. A rotary disc refiner comprising means 
for shifting the discs relative to one another 
while running, to bring the discs into refining 
proximity when starting the machine and sep 
arate them when shutting it down; a reversible 
motor for operating said shifting means; and 
means for automatically limiting the number of 
revolutions of Said motor both Ways and thus 
controlling the gap between the discs for the 
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operating and shut down conditions of the re 
finer. 

20. A rotary disc refiner comprising means for 
shifting the discs relative to one another while 
running, to bring the discs into refining proximity 
When starting the machine and separate then 
when shutting it down; a reversible motor for 
operating said shifting means, and means for 
automatically controlling it; manual means for 
Operating said shifting means; and means for 
rendering said motor inoperative when said 
manual means is used. 

21. A rotary disc refiner comprising means for 
shifting the discs relative to one another. While 
running, to bring the discs into refining proximity 
When starting the machine and separate them 
when shutting it down, and means responsive to 
absence of pulp for actuating said shifting means 
to Separate the discs. 

22. The combination with a refiner comprising 
oppositely revolving discs, and electric motors 
for driving said discs, of , means for supplying 
pulp to the refiner, and means for stopping said 
motors controlled by the pressure of pulp enter 
ing the refiner. 

23. A rotary disc refiner comprising means for 
shifting the discs relative to one another while 
running, to bring the discs into refining proximity 
When starting the machine and separate them 
when shutting it down; a reversible motor for 
Operating Said shifting means; and a pressure 
Switch actuated by the absence of pulp in the 
refiner to start the motor and separate its discs. 

24. A rotary disc refiner comprising means for 
shifting the discs relative to one another while 
running, to bring the discs into refining proximity 
When starting the machine and separate them 
When shutting it down; a reversible motor for 
Operating Said shifting means; and means for 
automatically stopping said motor as the discs 
reach their limits of movement each way, in 
cluding a rotating part driven by the motor, a 
Switch, and a switch actuator carried by said 
rotating part and adjustable relative thereto. 

25. A rotary disc refiner comprising means for 
shifting the discs relative to one another while 
running, to bring the discs into refining proximity 
when starting the machine and separate them 
When shutting it down; a reversible motor for 
operating said shifting means; means for auto 
matically stopping said motor as the discs reach 
their limits of movement each way, including a 
rotating part driven by the motor, a switch, and 
a Switch actuator carried by said rotating part 
and adjustable relative thereto; and means co 
Operating with said switch actuator to indicate 
the interval between the discs. 

26. A rotary disc refiner comprising means for 
Shifting the discs relative to one another while 

t 

running, to bring the discs into refining proximity 
when starting the machine and separate them 
When shutting it down, and means operated by 
Said disc-shifting means for indicating the in 
terval between the discs. 

27. A rotary disc refiner comprising means for 
shifting the discs relative to one another while 
running, to bring the discs into refining proxim 
ity when starting the machine and separate them 
When Shutting it down, means operated by said 
disc-shifting means for indicating the interval 
between the discs, and means for adjusting said 
indicating means to compensate for wear of the 
discs. 

28. A refiner comprising oppositely revolving 
discs and drive shafts therefor, one of the discS 
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having pulp feed passage therethrough into the intake, including means at the side of said pas 
space between the discs; means for Supplying pulp 
to said feed passage; a pedestal adjacent the 
Other disc having therein a thrust bearing for its 
shaft, including an externally screw threaded 
axially shiftable member anti-turningly engaged 
in the pedestal; a gear nut in said pedestal on said 
Screw threaded member; and means for rotating 
said nut in said pedestal to shift said bearing 
and shaft and vary the relative positions of the 
Oppositely revolving discs. 

29. A rotary disc refiner comprising oppositely 
revolving discs, means for bringing said discs into 
refining proximity and fixedly maintaining them 
a definite distance apart while running, and for 
positively separating them So as to pass pulp 
freely when the machine is shut down, and means 
for tilting the axis of one disc to true it with the 
other. 30. A refiner comprising oppositely revolving 
discs with their drive shafts, thrust bearings for 
said drive shafts, and means affording a balanced 
connection between said thrust bearings in the 
plane of the shafts, so as to take the thrust be 
tween the discs as a mere pull, substantially with 
Out any tendency toward untruing of the shafts 
and discs. 

31. A refiner comprising oppositely revolving 
discs with their drive shafts, thrust bearings for 
Said drive shafts, and a casing for said discs af 
fording a balanced connection between said 
thrust bearings, so as to take the thrust between 
the discs as a mere pull, substantially without 
any tendency toward untruing of the shafts and 
discs. 32. A refiner comprising oppositely revolving. 
discs with their drive shafts, inner thrust bear 
ings for said shafts closely adjacent the discs, 
means for relatively adjusting said bearings and 
the discs toward and from one another, outer 
journal bearings for said shafts, and means for 
relative adjustment of said outer bearings to true 
the discs with one another. 

33. The combination of a rotary disc refiner 
with pulp feed passage through a disc into the 
Space between the discs, and a supply passage 
below said pulp feed passage opening upward 
thereinto. 34. A rotary disc refiner including a revolving 
disc with hub and drive shaft, a pulp intake 
through the hub into the space between the discs, 
and a pedestal adjacent the hub having therein 
a thrust bearing for said drive shaft and a pulp 
Supply passage, extending from below the bear 
ing upward between the same and the hub and 
opening into the hub intake. 35. A rotary disc refiner including a revolving 
disc with hub and drive shaft, an annular pulp 
intake through the hub into the space between 
the discs, curved inclined feed vanes in said an 
nular intake with their concave sides leading, and 
a pedestal adjacent the hub having therein a 
bearing for said drive shaft and a pulp supply 
passage, extending between the bearing and the 
hub and opening into the hub intake. 

36. A rotary disc refiner including a casing en 
closing the discs, an annular pulp intake through 
the hub of one of the discs into the space between 
the discs, a pedestal adjacent the hub having 
therein a bearing for said drive shaft and a pulp 
supply passage, extending from below the bear 
ing upward between the same and the hub and 
opening into the hub intake, and means forming 
sealed joints between said hub and pedestal at 
both sides of said passage and of said annular 
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sage adjacent the casing tending to produce flow 
into the intake, thereby preventing flow the other 
Way. 

37. A refiner comprising revolving discs and a 
casing therefor with discharge for refined pulp, 
there being an opening through the discharge 
passage wall, and a sampler insertable in said 
opening so as to project into the path of the dis 
charging pulp and collect a sample thereof. 

38. A refiner comprising revolving discs and a 
casing therefor with discharge for refined pulp 
having an inward and downward sloping wall 
with an opening therethrough, and a vessel 
insertable in said opening having an inclined 
inner end adapted to close the opening in one 
position and to project into the path of the dis 
charging pulp and collect a sample thereof when 
reversed. 39. A rotary disc refiner comprising Oppositely 
revolving rotors with coacting flat abrasive faces 
each having therein a multiplicity of grooves ex 
tending radially thereof, individually short so 
that fibers cannot traverse the whole radial width 
of the face in a single groove, and surrounded 
by an uninterrupted plane Zone of substantial 
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radial width coacting with a similar ZOne of the 
other rotor; the grooves in the two rotors being 
so related that as the rotors revolve their grooves 
terminating at different radial distances from the 
center partially overlap, allowing fiber particles 
to travel outward by passing from groove to 
groove until sufficiently reduced to 'squeeze be 
tween the plane abrasive faces of the rotors. 

40. A rotary disc refiner comprising oppositely 
revolving stones with coacting plane abrasive 
faces dead set to a definite fixed working clear 
ance, when adjusted, and provided with means for 
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radially aligning the fibers being refined and . 
preventing the growth of rollers between the flat 
abrasive refining surfaces. 

40 

41. A fiber pulp refiner rotor having a flat 
abrasive face with a multiplicity of fiber receiv 
ing and transmitting grooves extending radially 
thereof, individually short but in the aggregate 
extending over the greater part of the radial 
width, and with an uninterrupted plane facial 
zone outside the grooved area. 

42. A rotary fiber pulp refiner rotor in accord 
ance with claim 41, wherein the radial grooves 
are of transversely curved section, so that 
particles in said grooves are forced outward 
toward the cooperating oppositely moving rotor 
by contact with its abrasive face or with particles 
in its grooves. 43. A rotary disc fiber pulp refiner stone having 
a flat abrasive fac3 with a multiplicity of fiber 
receiving and transmitting individually short 
radially extending and overlapping grooves there 
in, narrower than the intervening plane abrasive 
areas, and with an uninterrupted plane Zone of 
substantial radial width beyond them. 

44. A rotary fiber pulp refiner Stone having a 
central pulp supply cavity and a flat Surrounding 
abrasive face and having tapering supply pas 
sages in the stone radiating from Said cavity and 
terminating in radially extending grooves in the 
stone face, and also having other individually 
short radially extending fiber receiving and 
transmitting grooves which, together with the 
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first mentioned grooves, extend in the aggregate . 
over the greater part of the radial width of the 
stone face, and having an uninterrupted plane 
facial zone outside the grooved area. 

45. A rotary fiber pulp refiner stone having a 5 
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fiat acting face and a central pulp supply cavity, 
and having in its face a multiplicity of Series of 
radially extending fiber receiving and trans 
mitting grooves, each series extending outward 
from the center on a slope away from the direc 
tion of rotation of the stone, and its adjacent 
grooves overlapping One another circumferen 
tially of the stone. 

46. A rotary disc refiner comprising oppositely 
revolving artificial, homogeneous stones of grade 
40-250 and hardness M-Z with coacting plane 
abrasive faces, dead set to a definite, fixed work ing clearance. 

47. A rotary disc refiner comprising oppositely 
revolving artificial, homogeneous stones of grade 
40-250 and hardness M-Z with coacting plane 
abrasive faces, dead set to a definite, fixed work 
ing clearance, and having in their working faces 
radially extending grooves to radially align the 
fibers being refined and prevent the growth of 
rollers between the Stones. 

48. A rotary fiber pulp refiner disc having a 
flat abrasive face with a multiplicity of radially 
extending fiber receiving and transmitting re 
fining grooves therein, shorter than the radial 
width of the abrasive disc face and Substantially 
narrower than the intervening plane abrasive 
383S 

49. A refiner comprising oppositely revolving 
discs having flat abrasive faces each with a mul 
tiplicity of radially extending grooves therein, 
Substantially narrower than the intervening plane 
abrasive areas; thrust bearings for maintaining 
said discs with a dead-set, definite, fixed work 
ing clearance between their abrasive faces, cor 
responding to the fineness of fiber desired in the 
product; and means for relatively adjusting said 
bearings and thus changing the dead-set work 
ing clearance maintained by them between the 

40 abrasive disc faces. 
50. A refiner comprising oppositely revolving 

1984,869 
discs and drive shafts therefor, one of the discs 
having pulp feed passage therethrough; a casing 
structure enclosing Said discS having thrust 
bearings for their drive shafts and a pulp Sup 
ply passage opening into said feed passage of 
one of them, and also affording discharge pas 
sage for the pulp refined between the discs, and 
having an opening through the discharge pas 
sage wall; flat abrasive stone facings for. Said 
oppositely revolving discS having central pulp 
cavities communicating with Said disc feed pas 0 

Sage, and having in their abrasive faces around . 
said cavities a multiplicity of radially extending 
grooves substantially narrower than the inter 
vening plane abrasive areas, for radially align 
ing the pulp fibers and preventing the growth 
of rollers between the facings; means for ad 
justing one of Said thrust bearings and the cor 
responding drive shaft and disc axially relative 
to said casing and the other drive shaft and 
disc, and thereby dead-setting the coacting plane 
abrasive stone faces to a definite, fixed working 
clearance corresponding to the fineness of fiber 
desired in the product; and a sampler insertible 
in Said discharge passage Wall opening SO as to 
project inward into the path of the discharging 
pulp and collect a sample thereof, So that the 
correctness of the dead-set Working clearance 
between the Stone faces may be easily deter 
mined. 

51. The improvement in mechanically refin 
ing an aqueous fiber Suspension or pulp which 
comprises working and deforming its individual 
ultimate fibers between coacting relatively mov 
ing abrasive surfaces having an effective clear 
ance approximating and less than the diameter 
of the ultimate fibers of the pulp, and compelling 
all the fibers to pass through sad clearance be 
fore leaving the discs. 
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