




UNITED STATES PATENT OFFICE? 

WALTER T. FORBES,OF ATLANTA,GEORGIA. 

D1GESTER? 

SPECIFICATION formingpart of Letters Patent No.439.038,dated October31,1890, 
ApplicationfledApril2,1890,8erial No.346316,(Nomodel) 

To aZZ zohom ?7nay ConCern: 
Beit known that I,WALTER T. FORBES,a 

Citizenof the United States,and aresident of 
Atlanta,in the county of Fulton,State of 

5 Georgia,have invented Certain new and use 
ful Improvementsin Digesters;and I do de 
Clare the followingto be a full,Glear,and ex 
act desoription of the invention,8uch as will 
enable Others Skilled in the art tO which it 

ro appertainsto make and use the Same,refer 
ence being had to the accompanying draw 
ings,andto lettersof referencemarkedthere 
On,which form a part of this Specification. 
Thisinvention relatesto devicesin which 

I5 SOlid Substances may be treated with liquids 
fortheremoval bysolution orwashing of cer 
tain of theirelements,inherent orforeign,or 
their disintegration,whieh Said devices are 
Commonlyknown as"digesters.°the present 

2o device heing mainlyintended forthe digest 
ing of paper-pulp and for disintegrating 
fibrous plants for the production or laying 
bareof theirfibrous structure,the meansfor 
which and the details of Construction where 

25 bythese ends are attained being hereinafter 
fully 8etforth,and the parts held to be new 
pointed Outin the claims. 
Inthe acc0mpanying drawings,Figure1 is 

averticallongitudinal Sectionofthedigester, 
3o ShoWing One form of Such device. Fig.2isa 

Verticallongitudinal section of anotherform 
of digester equivalentinits detailstothe one 
shown in Fig,1,and Fig.3isa detailvertical 
8ection of the false bottom,showingthe ar 
rangement oftheperforations. 
InthefigureSlike reference-marksindicate 

correspondingpartsin all the views. 
The digesterA has an Outershella,having 

bottOm plate a/and cover a",which cover is 
removable bybeing bolted bySwivel-bolts a", 
having tail-nuts tO the flange a*,around the 
top edge of the Casing a,over the aperture 
through which the material to be treatedis 
charged into the inner chamber,Said di 
gester A also has a perforated false shell d", 
Secured in place bythe rings a",placed be 
tween the Outer Shelland the Shella"in Such 
a manner as to form partitions Separating 
the annular Chamber a",SO formed from the 
interior chamber,while the rings 0% placed 
in Substantiallythe positionshown,further 
Support the8aid Shell 6" and form a division 
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d* of the annular chamber d" The annular 
chambers a"are connected bypipes b with a 
Supply-pipe B,which forms a Conduit from a 
pump of suitable characterto forceinto the 
inner Chamber through the perforations in 
the shell a* the liquidsolvent,Said pipes b 
being cut byValvesb/forthepurpose of regu 
lating the inflow of liquor,and hence the 
force of the Ciroulation and the pressure on 
the material. The chamber a",alSO annular 
inform,has connection by discharge-pipe a" 
with a suitable reservoirfor heating or stor 
ing the liquor,SO that it may be uSed again 
or directly with the hereinbefore-mentioned 
force-pump andiscut bya Valve d'. - 
To preventthe materialbeingtreatedfrom 

packingin the center of the digester and to 
morethoroughlyagitateitandmixitwiththe 
liquor,a perforated pipe C,C0nnecting with 
a Supply-pipe C",is provided,which,in the 
Construction Shown in Fig,1,enters at the 
bottom through the plate a/,and it8 upper 
end,which is Stopped against Outfow of liq 
uor,isinserted in a depression Cinthe Cover 
d" In orderto be easily removable the Said 
columnisscrewedinto a platec",boltedtothe 
plate a',andthe plate 6",whichis alsobolted 
to Said plate a/,has Screwed into it the pipe 
c",whichinteriorlyconnectsthroughan open 
ingin the Said plate a withthe Columnc and 
supplies liquor theret0,the flow being gov 
erned bythe Valve C,Cutting Said pipe 6". 
In Fig.2the Column Cis shown entering 

through a packedgland inthe cover a",while 
lateral and downward motion is efectualy 
prevented bythe step C",Supported by arms 
C",extendingto the Wallsoftheinteriorcham 
ber,At Suitable points,SCrewedintothecir 
cumference of the Casing near its lower end, 
are outlet-pipes d,Cut by Suitable Valves d", 
whioh pipes are for the purp0se of drawing 
of the pulp after having been thoroughly 
treated ortheprocessfinished. In orderthat 
the discharge through these pipes d of the 
material maybe free,however hardit maybe 
packed by its gravity,a false bottom Dis 
placed withinthe inner chamber at the bot 
tom of the shell a,Which part DisSecuredto 
8aid Casing and forms the upper Wall of the 
Chamberd',thebottomplatea/beingtheother 
wall,SaidplateDisperforated,asshown,the 
general direction of theperforationsbeingat 
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right angles to the Sides of the digester,Or 
nearlyso,and in the direetion of the flow of 
material tO the Sides at the bottOmin the COn 
struction shown in Fig,1,orto the Centerin 
that Shownin Fig.2. The material will,by 
its own gravity,Settle to the bottom,where it 
Will be broken up and assisted to flow down 
and out bythe liquorwhichisforced into the 
Chamber d',formed bythe plate D,through 
the pipe d* or equivalent conduit,In order 
to prevent theinternal pressurefrom forcing 
material from theinner ChamberintOthe Said 
chamber under plate D through the perfora 
tions during the digesting or disintegrating 
operation,the Central column Cisperforated 
between Said plates D and a',whiehinsures 
a continual pressure On the Chamberd equal 
to that On the inner Chamber. - 

Fig.2illustrates,togetherwith themodified 
details alreadydescribed,thedigesterhaving 
its upper end conoidalin form for reducing 
theareasubjectedtoforcefrominternalpress 
ure,a pipe dentering the chamber d*from 
the manifold B,a false bottom D of an in 
verted Conoidal form Carrying the Dulp to a 
central discharge-pipe d, 

If desired or necessary for any purpose 
whatever,the perforations of any part of the 
device may be restricted by the application 
of a wire-guaze fabric On the necessary Side 
ofthe perforated plate,An example of this 
is shown in Fig,2,and Said ConStruction Op 
erates to preventthepulp,howeverfine,from 
esCaping from the inner or digesting cham 
ber. 
The operation of this device is as follows: 

The cover a",the nuts G* being released,is 
Taisedfromits normal position,thus opening 
the top of the digester. The material to be 
digestedisthen Chargedinto the innercham 
ber in the desired quantity and in the de 
sired condition,after which the cover a°is 
returned to its position,the upper end of the 
pipe Centering the depression c,after which 
the Swivel-bolts are turned up and the nuts 
tightened,holdingthe coversecurelyin place. 
The valves C* and b',governing,respectively, 
inlet communication with the pipe Cand the 
annularchamber a",and the Valve d',govern 
ing outlet communication between the cham 
bers a° and the Spent-liquor receiver,are 
opened. The pump handling the liquor is 
then started,forcing Said liquor through the 
Supply-pipe B and the pipes bint0the cham 
bers d",thence through the perforated shell 
d* into the material to be digeSted. From 
thence it willgo through the chamber a*and 
the pipe 6"back to the pump orto a Suitable 

receiver Or heating-coil. The Circulation of 
the liquor will be thus continued atthe de 
Sired temperature,internal preSSure,and 
Speed until the material shall be 8uficiently 
digested,or,in the Case of fibrous Vegetable 
growths,disintegrated,afterwhich the valves 
d/in the outlet-pipes d Would be opened,the 
Circulation continued or not,as desired,the 
valves C* opened, causing a ciroulation of 
liquor throughthe Openings in the plate Din 
a direction Substantiallythe Same asthe Out 
flowing material,which outflow will Continue 
tillthe digesterwill be emptied of its solid 
Contents,when all the valves will be Closed 
and the operation,as above deseribed,re 
peated. ? 
Having thus desCribed myinvention,what 

I Claim as new,and desire to Seoure by Let 
ters Patent,iS? 

1. In a digester,the Combination of an 
Outerand aninnershell,the latter beingper 
forated,the partitions a" and a? between the 
shells forming the annular Chambers d" and 
6",a Supply-pipe connecting with the Cham 
bers d",and a discharge-pipe connectingwith 
Chamber d",substantiallyas and for the pur 
pose Specified, - 

2. In a digester,the Combination of the per 
forated shell forming the digesting-chamber, 
the Outer shell Surrounding Said perforatefl 
shell,a false conoidal-shaped bottomD,form 
ing a Chamber d*inthe lower part of the di 
gesting-chamber,Said false bottom beingper 
forated at right angle8 to the sides of the di 
gester,the Supply-pipe entering Said Cham 
ber a,and the outlet-pipe d,Connectingwith 
the lower part of the main chamber,Substan 
tiallyas and forthe purpose Specified. 

3. In a digester,the Combination of the 
Outer Shell,the perforated inner Shell,the falseperforatedconoidal-Shapedbottomform 
ing a chamberin the lower part of the inner 
shell,the partitions d" and a?,formingannu 
lar chambers a°and a"between the shells,the 
Supply-pipe Connecting with the upper and 
lowest of Said chambers,the perforated pipe 
Connecting with the Supply-pipe and passing 
upward through the digester,the discharge 
pipe connecting with theintermediate Cham 
ber,and the outlet-pipe connecting with the 
lowerpart of the digesting-Chamber,Substan 
tiallyas and forthe purpose specified. 
Intestimony whereof I hereunto afix my 

signature in presence of two witnesses. - 
WALTER T. FORBES. 

WitneSSes: 
A. P. WooD, 
S. M. WOOD. 
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