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HERVEY G. CRAM, OIF MILLINOCKET, MIAINE, ASSIGNORTo GREAT NoRTHERNPAPER, 
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METHoD AND APPARATUS FoR HANDLING BRoKE. 
Application filed February 18, 1927. Serial No. 169,360. 

The scrap or imperfect paper produced in 
a paper makingmachineis commonly referred 
to as“broke”. The present invention relates 
to the handling of this material. 

It has beena common custom heretofore 
to allow the broke to accumulate and then to 
feedit manually into one of the beaters where 
it is again reduced to a suitable consistency 
to be fedback to the wire of the paper ma 

i 10 chine. The present invention aimsto handle 
this material more expeditiously and more 
economically. It is a particular object of the 
invention to reduce the labor involved in 
handling broke, and to devise automatic 

15 means for taking this material directly from 
a paper machine and converting it again into 
paper stock suitable for re-delivery to the 
paper making wire. , 
The nature of the invention will be readily 

20 understood from the following description 
when readin connection with the accompany 
ing drawings, and the novel features willbe particularly pointed out in the appended 
claims. 

In the drawings, - 
Figure 1is a perspective view showingan 

organization of apparatus embodying this 
invention; i - 

Fig. 2 is avertical cross-sectional view showing certain features of the apparatus 
shown in Fig. 1; 

Fig. 3: is a diagrammatic view illustrating 
the automatic control for the spraying or 
wetting mechanism shown in Fig. 1; 

Fig. 4 is a cross-sectional view, somewhat diagrammatic, showing a consistency, regu 
lator embodying certain features of this in 
vention; and 

5 

25 

30 

35 

40 the pilot valve shown, respectively, in Figs. 
4 and 3. i 

Referring first to Figs. 1 and 2, the appa 
ratus there shown comprises a beater of a 
type commonly used in paper making, the 
beater roll being shown at 2, and the trough 
in which the rollismounted and in which the 
stock circulates being indicated at 3. This 
beaterismounted on the floorbelow the paper 
machines, portions of two Such machines be 
ing shown in the drawings. The drying 
drums for these machines are indicated at 4 
and 5, the calender stacks at 6-6, one of the 
reels at 7, and the felts at 8-8. 
- An important feature of this invention re 
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.. Figs. 5 and 6 are cross-Sectional views of 

sides in means for conductingbroke directly 
i from the paper machines to the beater. For 
this purpose the beater and machines prefer 
ably, although not necessarily,are located sub 
stantially in the relationship shown with the 
calenderstacksimmediately above the curved 60 
portions of the beater trough. Slots 9-9 are 
cut through the floor between the drying 
drums and the calender stacks, while addi 
tional slots 10-10 are formed through the 
floorbetween the calender stacks and the reels. 
Chutes or guides 12-12 are arranged to con 
duct broke passing downwardly through 
either of the slots 9 or 10 directly into the 
beater trough. 
When the brokeis dry it tends to “balloonº 

and is difficult to handle. According to the 
present invention, therefore, means is pro 
vided to wet the broke on its way to the 
beater. As shown, this means consists of 
spray pipes 14-14 extending across the 
chutes 12-12 at one side thereof where they 
can direct a strong spray of water on the 
paper asit, comes down through either chute 
9 or 10. 

In starting up the machines after they have 
beenshut down, it is necessary to run several 
minutes before the machine will produce a 
perfect web of paper offull width. Thisim 
perfect web comes through the machine and 
is allowed to feed down through one of the 
slots in the floor into the guides or chutes 
12-12 and into the beater. As soon as a 
perfect web beginsto come through, the reel 
ingis begun. Thereafter if the paper should 
break either between the drying drums and 
the calender stack or between the calender 
stack and the reel, the forward broken edge 
of the web will drop through one of the slots 
9 or 10, depending upon the position of the 
break, and will be fed into the beateras above 
described. It will be observed that the paper 
machines and the beaterare so positioned 
with reference to each other that the web of 
paper feeds into the beater with the width 
of the web disposed lengthwise of the beater 
trough. 

In orderto control the deliveryofwater to 
the wetting apparatus or spray pipes, thein 
vention provides an automatic mechanism 
which is underthe control of the web of paper 
travelling through the machine. This mech 
anismisbest shown in Fig. 3. It will be ob 
served that the flow of waterthrough the sup 
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ply pipe 15 to the spray pipe 14 is controlled 
by a valve 16. Preferably this valve is of the 
type in which the plunger ormovable element 
isunbalanced So that it will be opened by the 
pressure of the Water in the Supply pipe 15. 
The valve stem 17, however, is connected with 
a diaphragm (not shown) mounted in the cas 
ing 18 and on, which sufficient air pressure 
normally is maintained to keep the valve 
closed. Air is conducted to this casing 
through a pipe line 19 which leads to a pilot 
valve 20, an air supply line 21 also being con 
nected to this valve. (See Figs. 3 and 6). 
A feeler or rider plate 22 normally rests on 

the web of paper W and is connected by a 
i link 23 to the stem of the valve plunger 24 so 
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that the feeler normally holds the valve in 
approximately the position shown in Fig. 6 
with the full pressure of the air line on the 
diaphragm in the casing 18, the valve 16 at 
thistime beingheld closed. If, however, the 
web of paper should break, thus releasing the 
feeler 22, it would immediately drop, thereby 
moving the valve plunger 24 sufficiently to cut 
off the air pressure from the pipe 16 and con 
nect this pipeline with the atmosphere. The 
air pressure on the diaphragm thus beingre 
leased, the Water pressure in the pipe 17 im 
mediately opens the valve 16 and produces a 
spray from the pipe 14 which continues until 
the feeler is again re-set in its normal or run 
ning position. Even if the break occurs be 
tween the drying drums and the calender 
stack, te trailing end of the paper Will 
shorty feed through the calender stack to the 
reeland release the feeler 22. 

It will be noted that the delivery of broke 
to the beater will necessarily be intermittent 
and that it will result in increasing the con 
sistency of the stock in the beater. It is 
necessary, therefore, to deliver additional 
water to the beater to compensate for this in 
crease in consistency. The present inven 
tion provides a mechanism for automatically 
regulating the consistency. Referring to 
Fig. 4 it will be observed that the beater roll. 
2 discharges the stock over an overflow dam 
26, and that the stock then flows down an in 
cline in the direction indicated by the arrow. 
This is the usual arrangement in a continuous 
beater of this type. I have discovered that 
when the consistency of the stock increases, 
there is an appreciable change in the level of 
the stockin thisinclined portion of the stream 
flowing through the trough 3. That is, the 
stock rises to a higher head at the point 27 
on the discharge side of the beater when the 
consistency is increased, and the slope of the 
stream asitflows along the down stream side 
of the dam is modified. 

Accordingly, the regulating apparatus pro 
vided by thisinvention comprises a stock con 
tacting member which is responsive to this 
change in the stream and means under the 
control of this member for regulating the de 
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livery of Water to the beater. A convenient 
form of stock contacting member consists of 
a hose 28, as for example, an ordinary two 
inch hose with the end in contact with the 
stock closed or plugged. The opposite end 
of this hose is connected to one arm of a bell 
cranklever 30 carrying a counter Weight 31 
and connected by a link 32 to the plunger 33, 
Fig. 5, of a pilot valve 34. A water pressure 
line leads to this valve at 35, while right and 
left pipes36 and 37 lead from this valve to the 
opposite ends of a cylinder 38. The piston 
in this cylinder is connected to the plunger 39 
of a gate valve 40 of an ordinary type, this 
valve being mounted in a pipe line 41 leading 
from a suitable water Supply to any desired 
point of discharge in the beater trough. 

3 

It will be evident that the position of the 
hose or float arm 38 will depend partly upon 
the level of the stock with Which it is in con Si 
tact, and partly on the drag of the stock 
against this member. As the consistency in 
creases the float arm 28 will be raised some 
what, thus rocking the bell cranklever 30 in 
a counter-clockwise direction, Fig. 4, and 
thereby pushing the plunger 33 of the pilot 
valve 34 toward the left, Fig. 5. This will 
admit water under pressure to the left-hand 
end of the cylinder 28, thus pushing the pis 
ton therein toward the right and opening the 
gate valve 40, whereupon Water will flow 
through the pipe 41 into the beater. This 
addition of Water tends to correct the change 
in consistency which caused the opening of the 
valve. 
As the consistency of the stock decreases, 

the float arm 28 will drop slightly, thus rock 
ing the bell crank lever 30 in the opposite 
direction and hence moving the pilot valve 
plunger 33 toward the right where it admits 
Water to the right-hand end of the cylinder 38 
and allows the Water from the opposite end of 
the cylinderto escape, thus closing the gate 
valve 40. This mechanism, therefore, auto matically responds to changes in consistency 
of the stock and causes Such changesto regu 
late the delivery of water to the beaterina 
manner that compensates for, or corrects, the 
variations in consistency. ... » - , 

In order to prevent any excessive move 
ment of the bell crank lever 30, due, for ex 
ample, to a Wad of material coming in con 
tact With the float arm 28, I preferto use a 
Stop 42 to limit the movement of this lever. 
This stop may consist simply of a U-bolt 
through which the lever passes. A chute 44 
is provided between the machines into which 
miscellaneous broke, Such as end trimmings 
and the lik, may be placed, the chute guiding 

I this material down into the beater. 
It will nowbe appreciated that the inven 

tion provides a very economical method and 
a relatively simple apparatus for automati 
cally handlingbroke. Due to the fact that 
the brokeis Wet down onits way to the beater, 
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tered in handling the material are avoided. 
At the same time the consistency of the stock 
in the beater is automatically maintained 
within allowable limits. 

It will be understood that the present dis 
i closure of the invention is made ratherby 
0 
way of illustration than limitation, and that 
the invention may be embodied in many other 
forms without departing from the spiritor. 
scope thereof. For example, otherforms of 

i remote controlmay be substituted for the 
il 5 

20 

5 

30. 

pilot valve and fluid pressure mechanisms 
shown, and other consistency regulatorsmay 
be used. These, and various other changes, 
may.be made within the spirit and scope of 
the invention... , , 
The consistency regulator disclosed in this 

application is not claimed here butis claimed 
in a divisional application Serial No. 254,697, 
filed February16, 1928. , 
Having thus described my invention, what 
desire to claim as newis: : : , 
1. The combination of a paper machine, a 

beater, means for conductingbroke from Said. 
machine to the beater, means for wetting the 
broke on its way to the beater, and mechanism for automatically controlling the operation 
of said wetting means in accordance with the 

, delivery of broke to the beater. 

35 

40 
said machine. 

2. The combination of a paper machine, 
guiding means for conductingbroke away 
from said machine, means for directingwater. 
on to the broke to wet it, a valve controlling 
the flow of water to said wetting means, and 
operatingmeansfor said valve underthe con 
trol of the web of 

3. The combination of a paper machine, 
i guiding means for conducting broke away 

from said machine, means for directingwater 
on to the broke towet it, a valve controllin 
the flow of Water to saidwetting means, an 

i 50 

'operating means forsaid valve includinga 
feeler for engaging the web of paper travel. 
ling through said machine and normallyheld 
under restraint said web but : | when released by the paperto cause the open 
ing of the valve. , , . 

4. The combination of a paper machine, a 
beaterlocated below said machine, meansfor 
guidingbroke from said machine down 
'wardly into the beater, means forwetting the 
broke on its way to the beater, a feeler for 
engaging the web of papertravellingthrough 

I said machine, said feeler normallybeingheld : 
under restraint by said web, a pilot valve con 
nected with-said feelerto be operated thereby, 
a main valve for controlling the flow of water 
to said Wetting means, and operating mecha 

paper travelling through 

itsettles easily down into the beater and the nism for Said main valve under the control of 
i difficulties which otherwise wouldbe encoun said pilot valve. 

5. That improvement in methods. of han 
dlingbroke in paper machines which consists 
in conductingbroke from the machine into 
a beater, wetting the broke on its way to the 
beater, and causing the broke to control the 
supplythereto of wetting liquid. 

6. That improvement in methods of han 
dlingbroke in paper machines which consists 
in conductingbroke from the machine into 
a beater whereby the consistency of the stock 
in the beateris increased, and causing varia 
tions in consistency of said stock to control 
the introduction of waterto the beater to 
correct such: variations. 

7. The combination of a paper machine, a 
beaterlocated below said machine, guides for 
directing brokeby gravity from said ma 
chine into the beater, and means located at 
one side of the path of travel of the broke 
toward the beater for directing a spray of 
liquid against the broke, the broke remaining 
in substantially the condition in whichit 
issues from the machine except for the action 
of the spray. '' . * v 

8. The combination of a paper machine, a 
beater arranged directly beneath said ma 
chine, a passage through which the broke 
from the papermachine may descendbygrav 
ity substantially vertically into the beater, 
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andmeans for spraying saidbroke with water 
during its travel downwardly to the beater. 

9. The combination of a paper machine, a 
beaterlocated below said machine, and parts 
roviding a passageway for the travel of 
rokeby gravity from said machine into said 

ranged to cause the web of broke to feedinto 
the beater with the width of said web ex 
tendinglengthwise of the beater trough. 

10. The combination of a plurality of paper 
machines, a beaterloéated below said; ma 
chines, and parts : passageways through whichthe broke discharged from said 
machines can moveby gravity into the beater, 
said machines and beater being positioned to 
cause the webs of broke to enter the beater 
wise of the beater trough. ub 

11. The combination of a papermachine, a 
beaterlocated directlybelow said machine, 
an unobstructed passage through which the 
broke' from said machine may descend by 
gravity into the beater, means for directing 
a spray of liquid against the broke as it 
movestoward the beater, and means for auto 
matically cutting of the spray when the 
brokeisnot feeding toward the beater. 

HERVEY G. CRAM. 

with the width of each web disposed length 
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beater, said machine and beater being ar 
100 

05 

10 

115 

  


