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The present invention relates to paper mak 
ing machines, and more particularily to a lump 
breaker roll used in connection with the couch 
rol of a Fourdrinier machine. 

: As is Well known in the paper making art, the 
couch roll of a Fourdrinier machine is disposed 
at the so-called wet end of the machine at a 
point between the Suction boxes and the press 
rolls. The couch roll used in the modern Four 
drinier machine is frequently provided with Suc 
tion to remove the Water from the pulp Web 
which is carried over the couch roll by means 
of an endless screen belt or apron. The pulp 
Web, after leaving the couch roll, is fully formed 
into a wet paper web which then paSSes through 
the usual press rolls to the dry end of the 
machine. 
The use of a lump-breaker roll in connection 

with a couch roll is well known in the art and 
the former element usually takes the form of a 
lightweight hollow roll having a Soft rubber cover 
ering, and ordinarily this roll rests, under the 
force of gravity, on the pulp web at a point above 
the couch roll. The couch roll is power driven, 
but the conventional lump-breaker roll derives its 
rotation simply from its frictional contact with 
the moving web. It is the function of this lump 
breaker roll to Smooth out or crish Up any lumps 
Which from time to time are encountered in the 
pulp web. Such a lump-breaker roll is usually 
provided with adjustable counter-balancing 
weights for the purpose of providing means 
whereby its effective downward pressure against 
the pulp web may be varied. 

Heretofore considerable difficulty has been ex 
perienced in the use of such a lump-breaker roll, 
because the need for always driving it by fric 
tional contact with the moving web imposes con 
siderable strain on the web, even though the 
roll is of lightweight material; the principal 
difficulty coming from the fact that the pulp web 
at this stage still retains considerable Water and 
hence is frequently not strong enough, stric 
turally, to drive the roll without danger of break 
age. This difficulty is, of course, greatly magni 
fied. Whenever the roi is started fron rest as the 
drag of the roll upon the pulp web is oftentimes 
SUffigient to sever, or greatly damage the Web. 

It is, therefore, an object of the present inven 
tion to overconne the above noted difficulties by 
providing a lump-breaker rol. Whose rotation 
may be initiated and in whole or in part main 
tained by neans other than said roll's frictional 
contact with the pulp web. 
A further object of this invention is to provide 
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Such a rol with means whereby the roll may be 
driven directly by the couch roll whenever the 
need arises, Such means being under the direct 
Control of an operator. 
A still further object of the present invention 

is to provide a lump-breaker roll with means, re 
notely controlled, for raising the roll a desired 
distance above the couch roll during the opera 
tion of both rolls. 
With the above, and other objects in view, as 

Will hereinafter appear, the invention comprises 
the arrangements of parts hereinafter set forth 
and illustrated in the accompanying drawings of 
a preferred embodiment of the invention from 
Which the Several features of the invention and 
the advantages attained thereby will be readily 
understood by those skilled in the art. 
In the accompanying drawings, 
Fig. 1 represents a side elevation of a couch roll 

and unp-breaker roll combination. With the 
present invention incorporated therewith. 

Fig. 2 represents a partial end view of the couch 
and lump-breaker roll combination as seen from 
line 2-2 of Fig. 1 and illustrating the lump 
breaker roll in its elevated position. 

Fig. 3 represents an end elevation of the na 
Chine parts disclosed in Fig. 1. 

Fig. 4. represents a larger scale partial top plan 
View of Said parts, with certain of Said parts 
shown in Section. 

Fig. 5 represents a front elevation of the lump 
breaker bearing Inounts With junction caps in 
Section and disclosing the fluid Supply System. 

Fig. 6 is a Sectional view taken Substantially 
along line S-6 of Fig. 4. Like reference char 
acters refer to like parts in the different figures. 
In the embodiment of the invention selected 

for illustration, O and represent the side frame 
members of a couch roll assembly. Rotatably 
mounted on the members ( and is a shaft 
2, which is held in place upon the members 
and by means of the usual bearing blocks 3 
and A. Shaft 2 carries the usual couch rol 
5 about which is trained an endless Screen belt 

Or apron 6 which functions in the usual man 
ner to carry a pulp web over the couch roll for 
the purpose of removing water therefrom. The 
couch roll 5 may be provided with the usual 
Suction means (not herein shown) for removing 
water from the pulp web. 
Mounted respectively upon the bearing blocks 
3 and 4 are a pair of lump-breaker supporting 
members 8 and 9 each of Which has formed 
on its top portion a pair of spaced cheeks 8, 
8' having trunnion-receiving notches 20, 20, 
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formed therein. Rockably mounted between each 
pair of cheeks 3, 3’ is an alm 2 having 
trunnion shafts 22 and 23 extending from Op 
posite sides thereof for reception in the notches 
23, 2 to support said arm. The forward end 
portion of each of the arrins 2, only one of which 
is shown herein, is provided with a bearing head 
24 in which an end portion of a lip-breaker 
Shaft 25 is rotatably journaled. Carried upon 
the shaft 25, and rotatable there with, is a luimp 
breaker roll 25 which is provided with the usual 
soft rubber covering 27. Projecting back Wardly 
from each of the members 2, is an arril 23 upon 
which is adjustably mounted a counter weight 
29. 
lengthwise of the arms 23 for the purpose of ad 
justing the effective pressure which the lump 
breaker roll 26, under the force of gravity, may 
exert upon the pulp weig i. As is usual in Such 
lump-breaker roll operation, the present roll 26 
is adapted to bear lightly upon the pulp web 
and to be fictionally, driven thereby, ilius, the 
roll 26 is effective to Smooth out any lunps or 
imperfections that may be encountered on the 
surface of the pulp web . 
will, of course, require the roll 25 to exert various 
pressures upon the Web. As above described, 
such pressure changes may be effected by the ad 
justment of the weights 29. 
As previously noted, conditions frequently arise 

under which it is righly desirable to relieve this 
pulp Web, in whole or in part, of the Strain. Of 
driving the lump-breaker roll by frictional con 
tact therewith; furthermore, under certain con 
ditions, Such as in starting up the lump-breaker 3i 
roll fron a rest position, said roll should be slight 
ly Spaced from the wet pulp web. In order to 
attain these objectives the present lump-breaker 
roli 26 is provided at each end thereof with an 
eXpandable cylindrical element which is adapted, 
When expanded, to engage the periphery of the 
couch roll 5 beyond the edges of the Screen bet 
6 thereby to elevate the roll 25 and at the same 

time to effect a direct driving relation between 
the upper roll 26 and the lower roll 5. Thus, 
the couch roll may directly drive the lump 
breaker roll 26 through the medium of these ex 
pandable elements. 
More Specifically, each of these expandable ele 

ments comprises, a hub member 35 from which 
extends a pair of Spaced circular disks 3 and 32, 
the latter of which elements is adapted to abut 
an end portion of the roll 26. This hub is se 
cured to the Shaft, 23 by means of a key 3 Ga., or 
any other suitable means. Bonded, or otherwise 
Suitably Secured, to the inner face portions of the 
elementS 3; and 32, as at 3S, 33, is an expand 
able a rainular diaphragm 33 which may be coin 
structed of rubber or other, such suitable elastic 
material. Mounted within the diaphragm 33, 
and Secured to the opposite inner walls of the 
disks 3 and 32, as at 34, 34, is a rigid annular 
baffle 34 which is Spaced from the diaphragm 33 
thereby to provide an air tight fluid-receiving 
chamber therebetween. The shaft 25 is provid 
ed at each end thereof with an axial bore 35 
which connlinicates at its inner end with a 
radial bore 36 which in turn is in communica 
tion. With an annular groove 35 provided aibout 
the shaft 25 within the confines of the disks 3 
and 32. The hub 38 is provided with a radial 
aperture which is located so as to communicate 
With the annular groove 37 and which has se 
Cured therein a tube 33. This tube 3B extends 
radially fron the hub through the baffie 34 for 

The Weights 29, are adapted to be shifted 

Different conditions : 
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4. 
the purpose of communicating with the air 
chamber formed between the baffle and the dia 
phragm. 33. Thus, it is to be understood that 
each of the diaphragms 33, 33 may be expanded 
by means of a fluid introduced into the axial 
bores 35, 35 of the shaft 25. It is the primary 
purpose of the baffle 34 to provide, in conjunc 
tion. With the diaphragm 33, an air chamber hav 
ing as little Volumetric capacity aS poSSible, there 
by to make for a more sensitive control over the 
eXpansion and contraction of the diaphragms 33, 
33. 
In certain conditions of Operation the lump 

breaker roll is adapted to be frictionally driven 
by means of the pulp Web and thus the dia 
phragms 33, 33 are constructed so that they do 
not extend beyond the periphery of the roll 25 
When they are in their defiated condition (See 
right hand diaphragm of Fig. 4). Referring 
particularly to Fig. 3, it is to be seen that the 
Screen belt is does not extend to the extreme end 
portions of the couch roll 5 but, on the contrary, 
the edge portions thereof are spaced inwardly 
from the ends of the couch roll, thus providing 
Substantially . Wide wire-free marginal portions 
i5, 5’ On the couch roll. The pulp web, of 
COurSe, does not extend beyond the edges of the 
Screen belt 6. Consequently, when the dia 
phragms 33, 33 are expanded, by admission of 
fluid, Such as compressed air, to the respective 
annular chainbers enclosed thereby, the result 
ing increase of each diaphragm's radius causes 
its engagement with the underlying wire-free 
marginal portion 5' of the couch roll 5 thereby 
to raise the lump-breaker roll off the pulp web 

and Simultaneously to couple the roll 26 with 
the couch roll. So that the latter will frictionally 
drive the roll 26. Fig. 2 illustrates this latter 
Condition, it being understood that such eleva 
tion of the lump-breaker roll is permitted, by 
the rocking of its Support arms 2, 2 about the 
axis provided by the seating of trunnions 22, 23 
in the notches 29, 29. 

In order, selectively to control the inflation and 
deflation of the diaphragms 33, 33, means remote 
from the lump-breaker roll for this purpose are 
shown by Fig. 5 in the form of flexible fluid-con 
ducting conduits 39, 39, each of which is con 
nected with one of a pair of junction caps 40, 40 
as at 4, 4f. Each of these junction caps 40 is 
in turn disposed over one end of the shaft 25 and 
upon one of the heads 24 thereby to permit rela 
tive rotation between the caps 40, 40 and the 
shaft 25. 
The other ends of the conduits 39 extend away 

from the caps for connection to a valve box 42 
which in turn is in communication with a supply 
Source 43 of fluid under pressure. A two-way 
Valve 4 is provided on the valve box 42 so that 
an operator may control the expansion and con 
traction of the diaphragms 33, 33 by opening 
Or closing the valve. This valve mechanism may 
be of a standard commercial type and thus the 
details thereof need not be described herein. 

Referring to Fig. 2, the lump-breaker roll 26 is 
illustrated With its diaphragms 33, 33 inflated and 
engaging the couch roll to the end that the lump 
breaker roll proper is raised off the pulp web . 
However, the diaphragms 33, 33 may be so con 
trolled by the valve mechanism that the roll 26 
may be eased off the Web without entirely los 
ing contact therewith. Thus, the effective pres 
Sure exerted upon the web by the roll 26 may be 
Very closely regulated by the use of the present 
mechanism. Of course, as soon as the dia 
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phragms engage the ends of the couch roll the 
latter element becomes effective to drive the 
lump-breaker roll in a direct manner. 

It is obvious from the above description that 
the present mechanism provides a most efficient 
means for raising a lump-breaker roll off the pulp 
web as well as to provide a means whereby the 
frictional drive of the web against the lump 
breaker roll may be supplemented or Supplanted 
entirely by means of a direct couple between the 
couch roll and the lump-breaker roll. 

I claim: 
1. In a paper making machine having a couch 

roll, a wire belt trained over said couch roll for 
carrying a sheet being formed, means to rotate 
said couch roll, a lump-breaker roll above said 
couch roll for operation on said sheet, means to 
support said lump-breaker roll for free rotation 
about its longitudinal axis and for free move 
ment towards and away from Said couch roll, 
said lump-breaker roll normally being adapted to 
engage the upper surface of said sheet, annular 
expansible means carried adjacent the Opposite 
end portions of said lump-breaker roll for en 
gaging, when expanded, the periphery of said 
couch roll near each end thereof to move said 
lump-breaker roll away from said couch roll and 
simultaneously to effect a direct drive between 
said couch roll and said lump-breaker roll, and 
fluid means selectively to control the expansion 
and contraction of said expansible means. 

2. In a paper making machine having a couch 
roll, a wire belt trained over said couch roll for 
carrying a sheet being formed, means to rotate 
said couch roll, a pair of spaced arms coaxially 
and rockably supported above said couch roll, a 
lump-breaker roll rotatably supported between 
and upon the end portions of said, arms so as 
normally to engage the upper surface of Said 
sheet and to be frictionally driven thereby, means 
effective to move said rolls relatively away from 
each other and simultaneously to couple Said 
lump-breaker roll with said couch roll So that 
the former roll may be directly driven by the lat 
ter roll, said last mentioned means comprising, 
an expansible cylindrical element adapted, when 
expanded, to so move and couple said rolls, and 
fluid means selectively to control the expansion 
and contraction of said expansible cylindrical 
element. 

3. In a paper making machine having a couch 
roll, a wire belt trained over said couch roll for 
carrying a sheet being formed, means to rotate 
said couch roll, a lump-breaker roll above Said 
couch roll for operation on said sheet, means to 
support said lump-breaker roll for free rotation 
about its longitudinal axis and for free movement 
toward and away from said couch roll, said lump 
breaker roll normally being adapted to engage 
the upper surface of said sheet, expansible means 
adjacent, the opposite end portions of Said lump 
breaker roll for engaging, when expanded, the 
periphery of said couch roll near each end thereof 
for moving said lump-breaker roll away from Said 
couch roll and simultaneously effecting a direct 
drive between said couch roll and Said unp 
breaker roll, said expansible means comprising a 
flexible cylindrical diaphragm carried rigidly 
upon and coaxially of said lump-breaker roll, 
means disposed axially of said lump-breaker roll 
for supplying fluid to said diaphragms, and means 
including a valve disposed remote from said lump 
breaker roll for directing the flow of fluid to Said 
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diaphragms thereby selectively to control the 
expansion and contraction of said diaphragms. 

4. In a paper making machine having a trav 
eling apron upon which a wet pulp Web or sheet 
is formed, the combination with a driven couch 
roll over which said apron is trained and having 
an end portion extending beyond the edge of Said 
apron, of a lump-breaker roll for Operation. On 
said Web or sheet above said couch roll, means for 
Supporting said lump-breaker roll for rotative 
movement about its axis and for Substantially 
vertical movement, bodily, toward and aWay from 
said couch roll, an annular diaphragm. Substan 
tially concentric with and carried by said lump 
breaker roll, in overlying relation to said extend 
ing end portion of Said couch roll, and means for 
inflating said diaphragm to a diameter slightly 
greater than that of said lump-breaker roll, there 
by to raise the latter relative to said Web or sheet, 
and to obtain its frictional drive, in Whole Or in 
part, from Said couch roll. 

5. In a paper making machine having a travel 
ing apron upon which a wet pulp web or sheet is 
formed, the combination with a driven couch roll 
over which said apron is trained, of a lump 
breaker roll for operation on said Web or sheet 
above said couch roll, means for Supporting said 
lump-breaker roll for rotative movement about 
its axis and for substantially vertical movement, 
bodily, toward and away from Said couch roll, One 
of said rolls having an end portion extending be 
yond the edge of Said apron, an annular dia 
phragm substantially concentric with and carried 
by the other of said rolls in opposed relation to 
Said extending end portion, and means for inflat 
ing Said diaphragm to a diameter slightly greater 
than that of its associated roll, thereby to raise, 
relative to said sheet, said lump-breaker roll, and 
to obtain the latter's frictional drive, in Whole or 
in part, from Said couch roll. 

6. in a paper making machine having a tra Wei 
ing apron upon which a wet pulp Web or sheet is 
formed, the combination with a driven couch roil 
over which said apron is trained and having at 
each end a portion extending beyond said apron's 
edges, of a lump-breaker roll for operation on said 
web or sheet above said couch roll, means for Sup 
porting said lump-breaker roll for rotative move 
ment about its axis and for Substantially Wertical 
movement, bodily, toward and away from Said 
couch roll, two annular diaphragms, both Sub 
Stantially concentric With and carried by Said 
lump-breaker roll, and overlying respectively the 
extending end portions of Said couch roll, means 
for inflating both diaphragms to a diameter 
slightly greater than that of Said lump-breaker 
roll, thereby to raise the latter relative to said 
Web or sheet, and to obtain its frictional drive, in 
whole or in part, from Said couch roll. 

7. In a paper making machine having a travel 
ing apron upon which a wet pulp Web or sheet is 
formed, the combination with a driven couch rol 
over which said apron is trained, of a lump-break 
er roll for operation on Said web or sheet above 
Said couch roll, means for supporting said lump 
breaker roll for rotative movement about its axis 
and for Substantially Wertical movement, bodily, 
toward and aWay from Said couch roll, one of Said 
rolls having end portions extending beyond both 
edges of Said apron, tWO annular diaphragmS Sub 
Stantially concentric with and carried by the 
other of said rolls in opposed relation to said ex 
tending end portions, and means for inflating said 
diaphragms to a diameter slightly greater than 
that of their aSSociated roll, thereby to raise, rel 
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