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This invention relates to the automatic 
control of digesters such as are employed in 
the production of wood pulp. 
In the manufacture of wood pulp accord 

5 ing to the sulphite process, wherein Wood 
chips are subjected to steam and chemical 
liquor including calcium and magnesium bi 
Sulphites in dilute sulphurous acid within a 
digester, it is essential that the temperature 

10 and pressure therein be carefully regulated 
according to prescribed schedules to the end 
that the maximum amount of wood pulp may 
be produced from a given quantity of wood 
stock with a minimum of precipitated in 

5 soluble salts, in order that the resulting wood 
fiber will be of superior quality. 

It has been proposed many times in the 
past, to employed automatic regulation of 
the temperature and pressure within a di 

20 gester of this type, but such proposed ar 
rangements have never proved to be practi 
cal, probably due to the fact that it has not 
been possible to obtain an accurate deter 
mination of the temperature of the material 

25 in all parts of the digester. This difficulty 
arises from the fact that the wood chips and 
later, the resulting wood pulp, due to the 
structure thereof, are not adapted to circu 
late in the digester since it is not feasible 

30 to provide a mechanical agitator therein. 
Consequently, if a thermometer bulb is placed 
in the chemical or liquor charged with wood 
chips, there is danger that the chips will 
pack around the thermometer bulb thereby 

35 forming a pocket in which the temperature 
is not representative of the temperature in 
other parts of the material in the digester. 
In order to overcome this difficulty, it has 

been proposed to employ a flow meter which 
40 definitely measures the amount of steam in 

troduced into the body of the digester, but 
such an arrangement has not proved to be 
satisfactory, due to the fact that precipitated 
solids tend to form in the outlet of the di 

45 gester and also in the relief line thereof, so 
that it is not only difficulty to discharge the 
digester but the pressure and temperature 
within the digester cannot be maintained at 
the prescribed values. 

50 in accordance with the present invention, 

1932. Serial No. 597,733. 

a novel system of regulation for a wood pulp 
digester is provided which overcomes the 
operating difficulties of prior devices and 
which maintains the temperature and pres 
Sure within the digester, according to a time 
temperature and time-pressure schedule 
whereby a maximum yield of uniformly 
Superior wood pulp results and whereby the 
time required to digest charges of wood are 
rendered more uniform. 

Referring to the drawing, Fig. 1 represents 
a wood pulp digester and associated control 

55 

mechanism for automatically controlling the 
temperature and pressure within the digester 
according to a predetermined schedule; Fig. 
2 is a time-actuated pressure and temperature 
regulating instrument of a type suitable for 
use in the system of Fig.1; Fig. 3 is a cross 
section of a pilot air valve forming part of 
the control mechanism of Fig. 2; Fig. 4 is a 
cross-sectional view of the actuating top of 
a control valve suitable for use in the relief 
line of the digester; and Fig. 5 is a chart use 
ful in explaining the invention and represent 
ing one schedule of related temperature and 
pressure which has been found to be effective 
in wood pulp digester control. 

Referring especially to Fig. 1, 10 designates 
a Wood pulp digester of anywell-known con 
struction formed of sheet steel lined with 
chemical-resisting material and having a 
conical bottom portion 11 into which live 
steam may be introduced through steam sup 
ply line 12 and through which the finished 
wood pulp may be blown into a receiving tank 
when the gate or valve 13 is opened. The 
upper part of the digester, which is in the 
form of a truncated cone 14, is provided with 
an opening at its top closed by the cap or 
crown 15. This cap 15 may be removed to 
charge the digester with uncooked wood chips 
and with chemical liquor (calcium and mag 
nesium bisulphites in dilute sulphurous ? 
after which it is clamped tightly in position 
by means (not shown). 
With the digester thus charged with wood 

chips and liquor, the temperature and pres 
sure within the digester should be closely 
regulated so that the maximum amount of 
pulp may be obtained from a given charge 
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of wood. In order to maintain the desired 
temperature within the digester, a relief line 
16 communicates with the interior of the 
digester under the control of a fluid-actuated 
valve 17. This valve is herein shown as hav 
ing two air-actuated diaphragms located in 
its top, one diaphragm being actuated by com 
pressed air supplied through conduit 24 and 
the other being actuated by compressed air 
supplied through the conduit 21 which leads 
to a controlling instrument 25. The amount 
of steam introduced into the digester from the 

pipe 12 is 
closely regulated by the valve 22, the setting 
of which is also controlled by compressed air 
supplied to its actuating top through the con 
duit 18. Conduit 24 in common with con 
duits 18 and 21 leads to the controlling instru 
ment 25 which operates in a manner to be 
described, so that the temperature within the 
digester follows the time-temperature sched 
ule represented by the graph “a” and the 
time-pressure schedule represented by the 
graph “b’ of Fig. 5. In these graphs the 
ordinates represent temperature and pres 
sure, while the abscissa represents time in 
hours. w 

The controlling instrument generally desig 
nated 25 includes clock mechanism 26 of any 
well-known construction which, through a 
well-known train of gears, drives the arbor 
27 to turn the cams 28 and 29 counter-clock 
wise according to a predetermined time sched 
ule. The edges of these cams, shaped in ac 
cordance with the predetermined control con 
ditions as represented by graphs “a” and “b', 
are respectively engaged by the cam follower. 
arms 30 and 31 which are pivotally mounted 
at 32 on the back of the instrument. The 
bell crank arm 47 of the follower 30 is en 
gaged by the extension 48 on the movable 
arm 35. The arm which carries the pilot 
valve 37 is pivoted at 36 at the instrument 
back and is urged downward by the spring 
38. The valve block 37, the structure of 
which will be hereinafter described, includes 
a valve of which only the valve stem 39 is 
shown in Fig. 2. This valve stem engages 
the surface of a cam member 40 which is car 
ried by the arm 41 pivotally mounted on the 
back of the instrument at 42. The cam 40 
rests on the upper surface of a capsular dia 
phragm or bellows 43 which communicates, 
through an oil seal 44, with a capillary 45 
opening into the digester at 46 at such a posi 
tion that it is normally below the surface of 
the liquor therein. 
The follower arm 31 through its bell crank 

arm 33 engages the extension 34 carried by 
the pilot valve arm 49. This arm, which car 
ries the pilot valve 50, is mounted on the 
common pivot 36 and is urged downward un 
der the action of the Spring 51. The valve 
stem 52 of the pilot valve 50 likewise engages 
the surface of a cam 53, which is carried by 
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the cam arm 54 pivotally supported at 55. 
The cam 53 rests on the upper surface of the 
capsular diaphragm or bellows 56 which 
communicates through the capillary system, 
57 to a temperature-sensitive bulb 58 mount 
ed to extend into the space above the liquor 
when the digester is charged. As herein 
shown, this temperature-sensitive bulb is 
mounted in the cap 15 of the digester. There 
is also supported on the back of the instru 
ment, a pilot valve block 59 including a valve 
of which only the stem 60 is shown in this 
figure. As herein illustrated the valve stem 
60 is held in its innermost position by the 
pivoted arm 61 so that the valve in this 
block is open. This arm is normally held in 
the position shown by the latch 62 by en 
gagement with a projection on the pivoted 
trigger arm 63. The trigger arm is actuated 
by a pin 64 carried on the cam 29 so that in 
the counter-clockwise movement of the cam, 

O 

35 

the trigger arm is moved to the right to dis 
engage the latch 62. This releases the arm 
61 permitting it to move to the left so that 
the valve within the block 59 can close. 
While the structure of the valve blocks in 

this disclosure are well known, there is ill 
lustrated in the enlarged cross section of Fig. 
3, a pilot valve suitable for use in this system. 
The block 68 includes the inlet port 65 and the 
outlet port 66 with the fluid passage between 
these ports controlled by the valve disk 67 
engaging the valve seat within the valve 
block. The valve disc is carried by the valve 
stem 70 and the valve disc is arranged to be 
forced into its closed position by a spring 69 
surrounding the extension 71 of the valve 
stem. In the side of the valve block there 
is provided a set Screw 72 which serves as 
an adjustable leak functioning in the well 
known manner to control the operation of 
the valve. 
In the operation of the system the cap 15 

is removed and the digester is charged 
through its open top with wood chips of 
uniform size and with liquor consisting of a 
solution of calcium and magnesium bisul 
phites in dilute sulphurous acid. The amount 
of this liquor is such that it covers the wood 
chips and leaves but a small free space in 
the top of the digester. When the cap 15 
has been tightly clamped in the position 
shown, the hand valve 75 in the steam sup 
ply line 12 is then opened and in accordance 
with the control herein provided, the valve 
17 in the relief line is closed. It is assumed 
that the clock 26 has been started and that 
the cams 28 and 29 have been set at the 
“starting point’ herein indicated at 73. As 
these canns rotate counter-clockwise, the can 
followers 30 and 31 are actuated in accor 
ance with the contour of cams 28 and 29, 
respectively. However, since the pilot valve 
59 is normally locked open by 1eason of the 
arm 61 holding its valve stem 60 depressed, 
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the compressed air from the air supply 74 
is applied through the conduit 21 to hold the 
valve 17 closed since the pilot valve 50 is 
ineffective to control the valve 17 in response 
to the temperature-sensitive element 58 until 
such time as the pin 64 disengages the trig 
ger arm 63. During such time as the foll 
lower arm 30 is engaging the contour of the 
cam 28, the bell crank arm 47 through ex 
tension 48 correspondingly raises and lowers 
the pilot valve arm 35 to vary the pósition 
of the pilot valve block 37 and therefore the 
setting of its valve, so that desired pressures 
are maintained within the digester according 
to the predetermined schedule represented by 
graph “b'. It will be understood that as the 
pressure within the digester varies, this pres 
sure applied through the capillary 45 and oil 
seal 44 expands or contracts the capsular 
diaphragm 43 which, through the action of 
cam 40 and valve stem 39, varies the opening 
in the valve block 37. In this manner the 
waive therein responds to changes in pres 
sure within the ??????????????; to permit more or 
less compressed air to pass from the supply 
dine 74 to the conduit 18 leading to the ac 
tuating top of the valve 22 in the steam sup 
ply line, it will be appreciated that as the 
pressure drops within the digester, the valve 
22 is actuated in the manner just described 
to admit more steam and therefore increase 
the pressure therein. 

It has been pointed out that the valve in 
the valve block 59 permits the application of 
compressed air to the top of the valve 17 in 
the relief line, so that this valve is held closed 
until such time as the pin 64 releases the trig 

s 

39 is operated in response to this 

ger 63, thereby permitting the valve in block 
59 to close. After this takes place, the tem 
perature-sensitive element 58 in the top of 
the digester is effective through the capillary 
5 and the capsular diaphragm 56 to control 
the operation of the pilot valve 50, so that 
from this point in the cook the temperature 
within the digester is controlled according to 
a definite schedule, represented by graph'a' 
in accordance with the cutting of the cam29. 
It will be understood that when the temper 
ature within the digester drops below the 
desired vaiue as determined by the cam 29, 
the valve 1 in the relief line is opened in ac 
cordance with the well-known throttling ac 
tion of a fuid-pressure operated valve to low 
er the pressure within the digester. As Soon 
as the pressure therein drops, the pilot valve 
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change to apply compressed air to the actu 
ating top of steam valve 22. Valve 22 thus 
admits steam into the digester through pipe 
12 to restore the desired pressure, and con 
sequently the temperature of the mass 
therein. 

it is essential during the first stages of the 
process, that the liquor penetrate completely 
and uniformly into the wood chips in order 
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that the chemical action taking place may be 
uniform throughout the mass. In this way 
none of the wood chips will be overcooked or 
undercooked. This peneration of the liquor 
into the chips is accelerated by pressure and 
as indicated in graph “b', the pressure should 
rise gradually for a relatively long period, 
for example, four hours, after which the 
pressure should be maintained uniform for 
the remainder of the period up to the thir 
teenth hour. Thereafter the pressure should 
be greatly reduced and then held at the great 
ly reduced pressure until the end of the cook. 
This entire pressure schedule is maintained 
under the control of pressure cam 28. The 
chemical action which takes place within the 
digester, is also dependent to a considerable 
extent on the temperature maintained in the 
digester, this action taking place at a more 
rapid rate in the presence of high tempera 
ture. Therefore, the temperature schedule 
indicated by graph “a” of Fig. 5 should be 
maintained within the digester, the later por 
tion of this cycle being maintained under the 
control of the temperature cam 29. 
Thus, in the preliminary stages of the cook, 

it is desirable to raise the pressure slowly and 
at the same time maintain a relatively low 
temperature. As the cooking period pro 
gresses, the chemical action may be acceler 
ated by raising the temperature after the ini 
tial penetration of the liquid. This reac. 
tion is also effected by the acid concentration 
taking place more rapidly, as the amount of 
free sulphur dioxide is increased. Thus, 
after the preliminary cooking period and aft 
er the pressure has arrived at a value that 
insures through penetration, the temperature 
may be raised to accelerate the chemical re. 
action of the cooking process and to aid in 
the recovery of the sulphur dioxide from the 
acid solution. 
For purposes of this description, the tem 

perature in the digester may be attributed 
solely to the heat added by the steam of the 
cooking process. However, the pressure 
within the digester is determined first by the 
condensed steam; second, by the increased 
temperature of the gas above the liquid; 
third, by the gas expelled from the liquid 
by the steam; fourth, by the sulphur diox 
ide gas reaching the top surface of the liq 
uid; fifth, by the increased volume of the Eid 
uid and solid contents of the digester due to 
an increased temperature and volumetric 
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changes in the capacity of the digester caused 
by temperature rises in the lining thereof 
which do not exist in its steel shell. 
condensed steam increases the total quantity 
of liquor and by decreasing the volume of the 
gas causes an increase in pressure. 
The influence of the sulphur dioxide in ef 

fecting the pressure is relatively complex, but 

The 
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its action is believed to be as follows although 
the invention is not limited by this theory: SO 
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Since the steam is admitted at the bottom of 
the digester, that portion of the liquid im 
mediately in contact with the steam has its 
sulphur dioxide expelled because the existing 

5 pressure within the digester is not sufficient to 
maintain it in the liquid at the temperature 
of the condensed steam. This liberated sul 
phur dioxide rises through the mass in the di 
gester at a greater rate than the heated liquid 

0 at the steam inlet and is carried to the top by 
thermal convection. The sulphur dioxide 
therefore starts on its journey to the top of 
the digester at a high temperature and with 
considerable volume, but before arriving at 

5 the top must pass through cooler masses of 
material and may be either totally absorbed 
or partially absorbed and partially liberated 
at the top of the mass. If it is absorbed the 
pressure increase caused by it, decreases dur 

0 ing the absorption process, and no permanent 
pressure increase results. If it is only par 
tially absorbed and arrives at the free surface 
of the liquid, it mixes with the gas above the 
liquid to give a permanent increase in the di 
gester pressure. 

In general, a column of warm liquid will be 
established from the steam inlet of the di 
gester to the top thereof by thermal convec 
tion currents which cause the cooler liquid to 

0 descend toward the bottom along the lining of 
the digester. It is through this warm cen 
tral column of liquid that the sulphur dioxide 
will rise to be liberated as free gas with a tem 
perature above that of the liquid. 
From the above description of the process 

of pressure change, it can be seen that any 
pressure may be attained, depending on the 
steam supply pressure, but because of the 
presence of gas above the liquid the tempera 

0 ture at that pressure will not be the tempera 
ture of saturated steam. For any definite 
pressure there will exist a corresponding 
maximum temperature. After the digester 
has been raised to the desired pressure during 

5 the initial cooking operations, no further in 
crease in temperature can be effected, except 
by the admission of steam with the simulta 
neous release of a portion of the gas above the liquid. 
By operating the relief valve 17 in the re 

lief line 16 at the top of the digester, the tem 
perature within may be raised to that of sat 
urated steam at any pressure which it is de 
sirable to maintain, if steam is admitted at 
such a rate that the pressure remains con 
stant. A rise in temperature within the di 
gester is effected as follows: When the re 
lief valve 17 is opened the compressed gases 
above the liquid will tend to escape and the 
pressure within the digester will fall. As 
suming that the pressure is maintained con 
stant by the air-actuated valve 22 in the steam 
inlet line under the control of regulator 25, it 
is possible to add heat units to the digester 
by regulating the Upening of the relief line 

5 

0. 

5 

O 

i,911,145 

16. A thoroughly accurate measure of the temperature within the digester can now be 
secured under the control of the temperature 
sensitive element 58 placed in the atmosphere 
above the liquid. The indication of this tem 
perature element will give an average tem 
perature of the digester because when the 
pressure within the digesterfalls, the Sulphur 
dioxide contained in the liquid is released 
from all portions within the digester, since 
all portions thereof are at the same pressure. 
Each element of gas in rising to the top of 
the digester carries with it the average tem 
perature of the liquid through which it has 
traveled. The mixing of all of these ele 
ments of gas above the liquid gives a very fair 
average temperature for all portions of the 
digester. Accordingly, the temperature 
within the digester may be controlled by 
maintaining the pressure at a definite value 
and by opening or closing the relief line ac 
cordingly as the temperature is below or 
above that which it is desired to obtain. 
While the system herein disclosed makes 

use of compressed air or fluid actuated valves, 
the invention is not so limited. It will be 
understood, however, that various types of 
valves and various arrangements for regu 
lating them, may be employed to control the 
temperature and pressure within a digester 
according to predetermined schedules, with 
out departing from the spirit of the present 
invention. 

I claim: . s 
1. In a system of digester control, a di 

gester having a chamber therein, a relief line 
communicating with said chamber, said re 
lief line having a valve therein, a heating 
medium supply line communicating with 
said chamber, said supply line having a valve 
therein, a temperature-sensitive element and 
a pressure-sensitive element each being re 
sponsive to conditions within said chamber, 
and means including a time-actuated device 
cooperating with said temperature and pres 
sure elements serving to regulate said valves 
whereby related predetermined schedules of 
pressure and temperature are maintained 
within said digester. 

2. In a system of digester control, a di 
gester having a chamber therein, a relief line 
communicating with the top of said chamber, 
a heating medium supply line communicat 
ing with the bottom of said chamber, a pres 
sure fluid actuated valve in said relief line, 
a pressure fluid actuated valve in said supply 
line, a temperature-responsive element and a 
pressure responsive element, each having a 
portion extending into said chamber, and 
means including a time-actuated device co 
operating with said temperature and pressure 
responsive elements serving to apply fluid 
pressure to said valves for maintaining re 
lated predetermined schedules of pressure 
and temperature within said digester. 
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3. In a system of digester control, a di 
gester having a chamber therein, a relief 
line communicating with said chamber, said 
relief line having a valve therein, a steam 

5 supply line communicating with said cham 
ber, said steam supply line having a valve 
therein, a temperature-sensitive element and 
a pressure-sensitive element, each being re 
sponsive to conditions within said chamber, 

10 said temperature-sensitive element being re 
sponsive to the temperature of the gaseous 

s 

20 

25 

30 

35 

45 

50 

55 

60 

space in said chamber when said digester is 
in operation, and means including a time 
actuated device cooperating with said tem 
perature and pressure-responsive elements 
serving to regulate said valves whereby pre 
determined schedules of pressure and temper 
ature are maintained within the digester. 

4. In a system of digester control, a di 
gester having a chamber therein, a relief line 
communicating with the top of said chamber, 
a steam supply line communicating with the 
bottom of said chamber, a pressure fluid actu 
ated valve in said steam line, a temperature 
responsive element having a portion thereof 
extending into the gaseous space in said cham 
ber when said digester is in operation, a pres 
sure-responsive element having a portion 
thereof communicating with that part of the 
chamber that is filled with liquid when the di 
gester is in operation, and means including 
a time-actuated device cooperating with said 
temperature and pressure responsive ele 
ments, serving to apply fluid pressure to said 
valves for maintaining related predetermined 
schedules of pressure and temperature with 
in said digester. 

5. In asystem of digester control, a di 
gester having a chamber therein, a relief line 
communicating with said chamber, said re 
lief line having a relief valve therein, a steam 
supply line communicating with said cham 
ber, said steam supply line having a regulat 
ing valve therein, a thermo-sensitive element 
and a pressure-sensitive element responsive 
to conditions within said chamber, and means 
for maintaining predetermined related sched 
ules of temperature and pressure in said 
chamber, said means including a time-actu 
ated device and said thermo-sensitive elle 
ment for actuating said relief valve and in 
cluding said time-actuated device and said pressure-sensitive element for actuating said 
supply valve. 

6. In a system of digester control, a di 
gester having a chamber therein, a relief line 
communicating with the top of said chamber, 
a steam supply line communicating with the 
bottom of said chamber, and time cycle means 
for maintaining a predetermined schedule 
of pressure and a related predetermined 
schedule of temperature within said digester, 
said means comprising mechanism respon 
sive to temperature for lowering the pres 

85 sure within said digester and mechanism re 

s 
sponsive to pressure within the digester for 
restoring the predetermined pressure therein. 

... in a system of digester control, a digest 
er having a chamber therein, a relief line 
communicating with the top of said chamber 
and a steam supply line communicating with 
the bottom of said chamber, a valve in said 
relief line, a valve in said steam supply line, 
means including said valves for maintain 
ing the pressure within said digester ac 75 
cording to a predetermined schedule for a 
given period, said means including mecha 
nism for maintaining said relief valve closed 
for a predetermined portion of said period 
and then for the remainder of said period 
serving to operate said valves in order to 
maintain a predetermined schedule of tem 
perature in said digester. - 

8. In a System of digester control, a di 
gester having a chamber therein, a relief line 
including a relief valve communicating with 
said chamber, said relief valve having two 
actuating diaphragms, a steam supply line 
including a supply valve communicating 
with said chamber, a thermo-sensitive elle 
perature within said chamber, a pressure elle 
ment provided with means responsive to 
pressure within said chamber, means includ 
ing a time-actuated mechanism and said pres 
sure-responsive device for regulating said 
supply valve to maintain a predetermined 
schedule of pressures in said chamber during 
a given period, means for supplying pressure 
fluid to one actuating diaphragm of said 
relief valve during a predetermined period 
to hold said relief valve closed, and means 
including said time-actuated device for 
thereafter supplying fluid pressure to the sec 
ond diaphragm of said relief valve to regu 
late same in accordance with temperature. . . . 

9. In a system of digester control, a digest 
er having a chamber therein, at relief line 
communicating with the top of said chamber, 
a steam supply line communicating with the 
bottom of said chamber, and a time cycle de 
vice for maintaining a predetermined sched 
ule of pressure and a related predetermined 
schedule of temperature within said digester, 
said device comprising means responsive to 

80 

85 

90 
ment including means responsive to the tem 
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temperature for lowering the pressure with 
in said digester and means responsive to pres 
sure within the digester for restoring the 
predetermined pressure therein. 

10. In a system of digester control, a di 
gester having a chamber therein, a relief line 
communicating with said chamber, said re 
lief line having a valve therein, a pressure 
supply line communicating with said cham 
ber, said supply line having a valve therein, 
a temperature-sensitive element and a pres 
sure-sensitive element each being responsive 
to conditions within said chamber, and means 
including a time-actuated device cooperating 
with said temperature and pressure elements 
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serving to regulate said valves whereby re 
lated but independently regulated predeter 
mined schedules of pressure and temperature 
are maintained within said digester. 

11. In a system of digester control, a di 
gester having a chamber therein, a relief line 
communicating with the top of said chamber, 
a steam supply line communicating with the 
bottom of said chamber, a pressure-fluid ac 
tuated valve in said relief line, a pressure 
fluid actuated valve in said steam line, a tem 
perature-responsive element and a pressure 
responsive element, each having a portion 
extending into said chamber, and mecha 
nism including time-actuated means cooper 
ating with said temperature and pressure 
responsive elements serving to supply fluid 
pressure to said valves for maintaining varia 
ble but independently regulated predeter 
mined schedules of pressure and temperature 
within said digester. 

12. In a system of digester control, a di 
gester having a chamber therein, a relief line 
communicating with said chamber, said re 
lief line having a valve therein, a steam sup 
ply line communicating with said chamber, 
said steam supply line having a valve there 
in, a temperature-sensitive element and a 
pressure-sensitive element, each being re 
sponsive to conditions within said chamber, 
said temperature-sensitive element being re 
sponsive to the temperature of the gaseous 
space in said chamber when said digester is 
in operation, and mechanism including time 
actuated means cooperating with said tem 
perature and pressure-responsive elements 
serving to regulate said valves whereby pre 
determined schedules of pressure and tem 
perature are maintained within the digester. 

13. In a system of digester control, a di 
gester having a chamber therein, a relief line 
communicating with the top of said chamber, 
said relief line having a pressure-fluid ac 
tuated valve therein, a steam supply line 
communicating with the bottom of said 
chamber, a pressure-fluid actuated valve in 
said steam line, a temperature-responsive elle 
ment having a portion thereof extending into 
the gaseous space in said chamber when said 
digester is in operation, a pressure-respon 
sive element having a portion thereof com 
municating with that part of the chamber 
that is filled with liquid when the digester 
is in operation, and mechanism including 
time-actuated means cooperating with said 
temperature and pressure-responsive elle 
ments, serving to apply fluid pressure to said 

60 

valves for obtaining separately maintained 
predetermined schedules of pressure and 
temperature within said digester. 

14. In a system of digester control, a di 
gester having a chamber therein, a relief line 
communicating with said chamber, said re 
lief line having a relief valve therein, a steam 
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ber, said steam supply line having a regulat 
ing supply valve therein, a thermo-sensitive 
element and a pressure-sensitive element re 
sponsive to conditions within said chamber, 
and mechanism for maintaining predeter 
mined related schedules of temperature and 
pressure in said chamber, said mechanism in 
cluding time-actuated means and said 
thermo-sensitive element for actuating said 
relief valve and including said time-actuated 
means and said pressure-sensitive element for 
actuating said supply valve. 

15. In asystem of digester control, a di 
gester having a chamber therein, a relief 
line communicating with the top of said 
chamber, a steam supply line communicating 
with the bottom of said chamber, and time 
cycle mechanism for maintaining a predeter 
mined schedule of pressure and a related pre 
determined schedule of temperature within 
said digester, said mechanism comprising 
means responsive to temperature for lower 
ing the pressure within said digester, and 
means responsive to pressure within the di 
gester for restoring the predetermined pres 
sure therein. 

16. In a system of digester control, a di 
gester having a chamber therein, a relief line 
including a relief valve communicating with 
said chamber, said relief valve having two 
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actuating diaphragms, a steam supply line 
including a supply valve communicating 
with said chamber, a thermo-sensitive ele 
ment including means responsive to the tem 
perature within said chamber, a pressure elle 
ment provided with means responsive to 
pressure within said chamber, means includ 
ing time-actuated mechanism and said pres 
sure-responsive device for regulating said 
supply valve to maintain a predetermined 
schedule of pressure in said chamber during 
a given period, means for supplying pressure 
fluid to one actuating diaphragm of said re 
lief valve during a predetermined period to 
hold said relief valve closed, and means in 
cluding time-actuated mechanism for there 
after supplying fluid pressure to the second 
diaphragm of said relief valve to regulate 
same in accordance with temperature. 

17. The method of maintaining a desired 
schedule of pressures and a desired schedule 
of temperatures in a pulp digester which 
comprises changing the pressure in the di 
gester in response to desired changes in ten 
perature and introducing steam into said 
digester in response to the change in pressure 
to restore the desired schedule of pressure 
therein. 

18. The method of maintaining a desired 
variable schedule of pressures and a desired 
differently variable schedule of temperatures 
within a pulp digester which comprises 
changing the pressure in the digester in re 
sponse to a change of temperature therein 

65 supply line communicating with said cham- and in accordance with a predetermined 

100 

OS 

10 

s 

20 

25 

30 



1911,145 

temperature schedule, and introducing a 
heating medium under pressure into said 
digester in response to a change in pressure 
therein and in accordance with a predeter 
mined schedule of pressures. 

19. In a system of digester control, a di 
gester having a chamber therein, a relief line 
communicating with the top of said chamber, 
a steam supply line communicating with said 

10 chamber, and time cycle mechanism for con 
trolling the operation of said digester ac 
cording to schedule, said mechanism compris 
ing means operating according to a schedule 
for relieving the pressure within said di- . 

ls gester through said relief line and means 
responsive to pressure within said digester 
for restoring a predetermined pressure 
schedule therein, through said supply line. 

20. The method of maintaining a desired 
20 schedule of conditions in a pulp digester, 

which comprises relieving the pressure in the 
digester according to a predetermined sched 
ule, and introducing steam into said digester 
in response to the changes in pressure to re 

2 store a predetermined schedule of pressures 
therein. 

21. In a system of digester control, a di 
gester having a chamber therein, a relief line 
communicating with the top of said chamber, 

30 said relief line having a pressure-fluid actu 
ated valve therein, a steam supply line com 
municating with said chamber, a pressure 
fluid actuated valve in said steam line, a pres 
sure-responsive device having a portion 

85 thereof communicating with the interior of 
said chamber, mechanism including time 
actuated means functioning to ??????? pres 
sure fluid to the valve in the relief line to 
open the same according to schedule, and 

40 means including said time-actuated means 
and said pressure-responsive device for sup 
plying pressure fluid to the valve in the 
steam supply line to open the same so that a 
predetermined schedule of pressure is main 

45 tained within said digester. 
in testimony whereof I affix my signature. 

CLAYTON D. DEMERS. 
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