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UNITED STATES PATENT OFFICE. 

THOMAS C. CADWGAN, OF SPRINGFIELD, OHIO, ASSIGNOR OF ONE-HALF 
TO THE O. S. KELLY COMPANY, OF SAME PLACE. 
MACHINE FOR REDUCING PAPER-STOCK. 

SPECIFICATION forming part of Letters Patent No. 620,884, dated March 14, 1899. 
Application filed February 18, 1898, Serial No. 670,799, (No model.) 

To all whom it may concern: 
Be it known that I, THOMAS C. CADWGAN, 

a citizen of the United States, residing at 
Springfield, in the county of Clark and State 
of Ohio, have invented certain new and use 
ful Improvements in Machines for Reducing 
Paper-Stock, of which the following is a speci 
fication. 
My invention relates to devices for reduc 

ing and preparing paper-stock, and it espe 
cially relates to improvementsin machines or 
reducers in which paper-stock is reduced in 
a continuous maniner, the stock being con 
tinuously fed to the machine and completed 
bypassing through the same. 
The object of my invention is to produce a 

machine or paper-stock reducer which will be 
simple in construction and capable of adjust 
ment to vary the quality or the fineness of the 
stock Which comes from the machine, the con 
struction of the machine being such that it is 
to a large extent self-regulating and adapted 
to handle stock fed to it in varying quanti 
ties and in the varying conditions which may 
result from its previous treatment. 
this object by the constructions shown in the 
accompanying drawings, in which 

Figure 1 is a longitudinal sectional view of 
a reducer embodying my invention. Fig. 2 
is a plan view of the same with some of the 
parts removed. Fig. 3 is an end view of the 
Same, partly in cross-section, taken on line 
at it in Fig. 1. Fig. 4 is a detail view of some 
of the parts, taken in cross-section online v v, 
Fig. 1. Fig. 5 is a detail view in cross-sec 
tion of some of the parts, taken online w w in 
Fig. 1. Fig. 6 is a detail view taken in cross 
section on line ac ac in Fig. 4. Fig. 7 is a de 
tail view of the lining g, hereinafter referred 
to. Fig. 8 is a cross-section taken online y ly 
in Fig. 7. Fig. 9 is a side view of the main 
casing, hereinafter referred to as a. Fig. 10 
is a detail view of the part shown at f in 
Fig. 4. 
Like parts are represented by similar let 

ters of reference in the several views. 
In the said drawings, a represents a main 

outer casing which is preferably formed like 
hollow sections or grinders, having the top 
portion cut away at the middle for the greater 
part of its length, as shown in Fig. 9. Over 

Iattain . 

the respective ends of said casing are fitted 
caps or end pieces a' and a, which are fas 
tened to the casing by means of bolts a and 
a' or in any other suitable manner. The cas 
ing is supported on legs or standards at a', 
suitably secured to it near its ends, as shown 
in Fig. 9. Passing through said main casing 
a, and the respective ends a' and ais a shaft 
d, which is journaled in suitable bearings.bb', 
supported on brackets candic', secured to the 
respective end pieces C. a. 
Threaded onto the shaft dand situated with 

in the main casing Ci is a series of conical shells 
or hollow sections e e'e, preferably three in 
number. The respective sections are so con 
structed that when they are placed on the 
shaft d in position they form substantially 
one continuous grinder, the Outer periphery 
of which conforms substantially to the inner 
periphery of the main casing, but which ta 
pers slightly more from its largest diameter to 
its smallest, thereby allowing an increasingly 
greater distance between the outer surface of 
the inner sections or grinders and the inner 
surface of the main casing from the larger to 
the smaller end, as shown in Fig. 1. To the 
outer surfaces of the respective sections areat 
tached in series reducing fins or blades ee e. 
The fins on the sections eande' are parallel to 
the shaft d, while those on the section e' are at 
an angle to the shaft or are placed spirally, 
as shown in Fig. 2. The number of fins e' on 
the section e' is greater than those e on the 
section e, the number being preferably dou 
bled. (See Fig. 2.) So, also, the number of 
fins e on the section e' is preferably double 
the number e' on the cylinder e'. The fins 
are fastened on the section in any Well-known 
manner, but preferably as shown in the pat 
ent issued to me on May 21, 1895, and num 
bered 539,414. The sections are threaded 
onto the shaft from the small end before the 
shaft is placed in the casing and are held in 
place between the collar d and the nut d, 
which is screw-threaded onto the shaft d. 
The sections are splined onto the shaft, and 
thereby made to turn with it. 
The nut dis adapted to be sunk into the 

small end of the grinder e, so that the end of 
the grinder may stand in close proximity to 
the end piece a'. 
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The end pieces or caps of the main casing 
are formed with recesses or pockets, which, 
together with the followers aa, form glands 
or stuffing-boxes a and a, which are adapted 
to keep the water or other fluid with which 
the stock is mixed from leaking out around 
the shaft. 
As before stated, the shaft d is journaled 

in bearings b and b', supported on brackets 
which are secured to the respective end 
pieces. The bearing b, on account of its con 
struction, permits the shaft to move longi 
tudinally therein, as well as revolve. 
The shaft or that part of it which is adapt 

ed to lie within the journal-box of the bear 
ing b' is grooved, as shown in Fig. 1, said 
grooves being adapted to engage with corre 
sponding projections in the metal lining of 
the journal-box. By this construction the 
shaft is kept from moving longitudinally in 
the bearing t'. 
The journal-box of the bearing b' is adapt 

ed to be moved longitudinally in suitable 
ways blo on the supporting-bracket c'. 
On the end of the supporting-bracket c' and 

Substantially in line with the shaft d is an 
upwardly - projecting portion c, through 
which and in line with said shaft is a movable 
screw-threaded rod c', having secured to its 
Outer end a hand-wheel c. Loosely journaled 
On this Screw, between the hand-wheel and 
the end of the bracket c', is a cross-bar c', 
formed in the nature of a collar, having two 
horizontal arms. 
in the collar, but the collar is held from play 
along the length of the shaft by engaging 
collars. 
Connecting the collar c with the journal 

box of the bearing b' are two rods c and c, 
one lying on each side of the screw c'. These 
rods are rigidly secured at one end to the 
journal-box in any well-known manner, and 
at the other end they are adjustably secured 
in the collar cand securely held by means of 
nuts screw-threaded onto the ends of the 
rods, as shown in Fig. 2. By this arrange 
ment it will be seen that the shaft while it is 
free to revolve in its bearings can also be 
moved to any desired position longitudinally 
within certain limits. 

Between the collars act' of the main casing 
C and resting on the edges of the said cut-away 
portion of the said casing is the relief-com 
partment or expansion-chamber f. This re 
lief-compartment is immediately above the 
revolving shell or grinder. Between the re 
lief-compartment and the small end of the 
casing and having one of its walls formed by 
a wall of the relief-compartment is a feeding 
chamber f". The walls of these several cham 
bers and the wall common to both the relief 
compartment and the feeding-chamber are 
cut away to substantially conform to that part 
of the periphery of the revolving section or 
grinder which is adjacent thereto, having, 
however, a slight clearance-space when said 
Section or grinder is moved in toward the 

The screw c' can be turned 

small end of the main casing as far as possi 
ble. The relief-compartment is preferably 
left open at the top, thus permitting the pa 
per-stock to back up into it without unneces 
sary resistance. In the drawings I have shown 
but one of these relief-compartments. It is 
obvious that there may be any number, ac 
cording to the size of the reducer and the num 
ber of sections in the reducing-grinder. 

Located within the lower portion of the main 
casing and extending from its small end to 
about opposite the inner end of the collar Cl 
is a lining g, extending up with the said cas 
ing to the line where said casing is cut away. 
(See Fig. 8.) This lining g is preferably made 
in four sections g', g’, g, and g, as shown in 
Fig. 7, and when placed in position within the 
casing it conforms to the inner periphery of 
the main casing. The inner surface of this 
lining, or that surface lying nearest to the re 
ducing section or grinder, has formed upon it 
spirally-extending projections or ridges g. 

. Each of these ridges is in the nature of a step, 
one side of said steps being adapted to lie ad 
jacent to the inner periphery of the lining. 
The inner part of these steps on the side lying 
nearest the small end of the lining is smoothed 
off somewhat, while the other side is left sharp, 
so that the edge of each step acts as a reducer. 
The respective sections of this lining are Se 
cured to the main casing by means of bolts.g 
g, the nuts being countersunk into the face 
of the lining. 
Within the main casing and lying between 

the lining g and the large end of the casing 
and conforming to the inner periphery of the 
said casingisalining-ring f', preferably made 
of wood. Arranged at intervals around the 
inner periphery of this ring f* are reducing 
fins or blades f', (see Fig. 4.) which are adapt 
ed to conform to that portion of the Outer pe 
riphery of the reducing-grinder which is ad 
jacent thereto. 
The Wooden lining-ringfºis preferably con 

structed in three sections, each of which is 
formed of the wooden blocks f, which lie 
between the blades. In the center of each 
section is the block f", which is bolted to 
the outer casing, as shown at f. Between 
the ends of the sections thus formed Wedge 
shaped blocks fare driven, as shown in Fig. 
10, the smaller side of the block lying toward 
the inner peripery of the lining-ring. From 
this construction it will be seen that the blades 
will be held in place and the lining-ring will 
be kept from turning in the casing by means 
of the bolted blocksf. 
The end piece a is formed with an opening 

a0 in its side, extending part way around its 
periphery. The large end of the reducing 
grinder is cut away on its surface and for a 
short distance back from the end, SO as to 
form a many-pointed star e, whose greatest 
diameter is slightly less than the greatest 
diameter of the grinder. ? 
The stock mixed with a sufficient quantity 

of water or other liquid which may be used 
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is admitted into the feeding-chamber f", which 
is over the small end of the reducing-grinder. 
The feeding-chamber acts as a reservoir, 

and the paper-stock maybe fed into it in any 
quantities, where it will be retained and de 
livered to the reduceras fastas it can be taken 
care of. By this means the reducer will regul 
late itself and will always work to its full ca 
pacity. 
The stock upon being taken up by the reduc 

ing-grinder will by the revolutions of said 
grinder be carried on toward the larger end 
of the casing. From the construction here 
in before described the paper-stock as it moves 
toward the larger end of the casing will be 
retarded, thus causing a congestion of the 
stock Within said reducer. This congestion is 
Cared for and completely overcome by means 
Of the relief-compartment. As the stock be 
comes congested it will backup and will escape 
into the relief-compartment, where it will be 
retained to be taken up again by the reducing 
grinder as the congestion subsides. When 
the paper-stock reaches the large end of the 
reducing-grinder, it is caught by the stare 
and is expelled from the reducer through the 
Outlet-opening in the end piece a. 
By having the grinder, as well as the lining, 

Sectional the parts may be renewed as they 
become WOrn. The casing being cut away at 
the top for the greater portion of its length, 
the sectional lining of the casing, with the 
feeding and relief chambers, may be removed 
without removing the grinder. This is ac 
complished by removing the bolts g and g, 
which screw in from the outside. The larger 
Sections g’ and g are then moved upwardly, 
following the curvature of the casing, until 
they may be removed at the top. The small 
Sections gand g are then slipped longitudi 
nally in the casing until their small ends are 
free from the end piece or ring a, after which 
they may be moved upwardly, following the 
periphery of the Outer casing, until they can 
be removed at the cut-away portion of the 
Sections or grinders. 

Having thus described my invention, I 
claim 

1. In a reducer for paper-stock, the combi 
nation. With an outer casing, of an inner re 
ducing Sectional grinder, said grinder hav 
ing reducing-fins attached to its periphery, 
of a relief-compartment above said outer cas 
ing and connecting with the inside thereof, 
Substantially as specified. 

2. In a reducer for paper-stock, the combi 

nation with a reducing-grinder having fins 
on its outer periphery, of a main casing sur 
rounding said grinder, a relief-compartment 
above same and connecting with the interior 
of said casing, and a sectional lining in said 
casing, substantially as specified. 

3. The combination, in a paper-stock re 
ducer having an Outer casing, and an inner 
grinder, of a relief-compartment connecting 
with the interior of said casing, a feeding 
chamber connecting with the interior of said 
casing, said relief-compartment and said feed 
ing-chamber forming means for controlling 
the action of said reducer, substantially as 
specified. 

4. The combination in a paper-stock re 
ducer having an outer casing, formed as de 
scribed with an opening for a relief-compart 
ment, of a removable step-ridged lining for 
said casing, adapted to be removed through 
said opening, Substantially as specified. 

5. The combination in a reducer for paper 
stock having an Outer casing with a lining 
thereon consisting of laterally-extending re 
ducer-blades arranged at intervals around its 
inner periphery, of a feeding-chamber ar 
ranged above said outer casing and connect 
ing with the interior thereof, of a relief-com 
partment adjacent to said feeding-chamber, 
said feeding-chamber and said relief-compart 
ment being adapted to govern the action of 
said reducer, substantially as specified. 

6. In a paper-stock reducer the combina 
tion. With an Outer casing, of a relief-com 
partment adjacent to said casing and connect 
ing with the interior thereof, of a reducing 
grinder within said casing, and means out 
side of said casing for changing the position 
of said grinder with relation to said relief 
compartment, substantially as specified. 

7. In a paper-stock reducer the combina 
tion with an outer casing, of a removable lin 
ing for said casing such as described, of a re 
ducing - grinder within said casing, said 
grinder having fins on its periphery extend 
ing parallel with its length for a portion of its 
length and spirally for a portion of its length, 
of an ejector formed on the large end of said 
reducing-grinder, substantially as specified. 
In testimony whereof I have hereunto set 

my hand this 1st day of February, A. D. 1898. 
THOMAS C. CADWGAN. 

Witnesses: 
THOMAS. J. WANNER, 
L. G. BULL. w 
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