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(C. 23-28) 4 Claims. 

This invention relates to improvements in 
batch hydrators. 

It has been found in practice that the hydra 
tion of lime by batches does not provide uniform 
hydration because the method of burning line 
stone as well as the different types of limestones 
in any quarry when burned and introduced into 
a hydrator do not give a uniform quality of line 
for each successive batch where a fixed amount 
of water is introduced to a fixed amount of line. 
Under this established plan of batch hydration 
there results incomplete hydration caused by 
overburned and underburned lime introduced into 
the batch. With properly burned lime. 

It is an object of the present invention to 
adapt a batch hydrator to a continuous opera 
tion in which a continuous quantity of line and 
Water are fed into the hydrator operating On a 
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continuous plan whereby when the lime is per- . . 
fectly hydrated it is allowed to flow or proceed 
by its own resultant contact in a control Space 
so that foreign matter, the overburned and lin 
burned lime will remain in the chamber in which 
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it is introduced from the caustic lime feeder until . . 
such time as the overburned and unburned line 
has had intimate contact with the Water and 
the lime is in such condition that it will flow 
from the hydrator until the separation between 
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the refined and inert matter is completed, the 
foreign matter and residue from the overburned 
and unburned lime remaining in the original 
chamber for disposal as desired. 
A further object of the invention is the im 
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provement in a batch hydrator in which con- . 
tinuous quantities of water and lime are dis 
charged into a hydrator with a continuous flow 
of the fines from the hydrator at a point Cen 
trally or otherwise located. 
This invention will be best understood from a 

consideration of the following detailed descrip 
tion, in view of the accompanying drawings 
forming a part of the specification; nevertheless, 
it is to be understood that the invention is not 
confined to the disclosure, being susceptible of 
such changes and modifications as define no ma 
terial departure from the salient features of the 
invention as expressed in the appended claims. 

In the dra WingS: 
Figure 1 is a view in elevation partiy in sec 

tion of a converted batch hydrator in combina 
tion with a second hydrator, a cooler, ScreW con 
veyor, or other apparatus, 

Figure 2 is a plan view of the same, 
Figure 3 is a vertical section taken along the 

line 3-3 of Figure 2, 
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Figure 4 is a view in perspective of an inner 
Cylinder for converting the batch hydrator into 
a continuous hydrator, 

Figure 5 is a modified form of the hydrator 
ShoWn in Figure 1, and 

Figure 6 is a cross section taken on the line 
6-6 of Figure 1 showing the gate partially raised. 

Referring more particularly to Figures 1 to 4, 
inclusive, 3 designates a base member upon 
which is mounted a circular support 4 having 
a lower ball bearing race way 5 connected 
thereto. An upper ball bearing race way 6 is 
located upon the race way 5 and a plurality of 
Steel balls are housed by the race ways. Both 
of the race ways are circular. 
A Web, generally designated by the numeral 

20, is Secured to the upper face of the race way 
6 as are supporting plates 2i. The arms of 
the Web 20 extend beyond the race way 6, while 
the Supporting plates 2 extend beyond the arms 
of the Web 2 and are connected to a ring shaped 
bottom 22 of a revolving container 23 which 
has its circular side wall 24 upstanding at th 
ends of the Supports 2. 
A ring gear 25 is secured to the lower end of 

the side Wall 24 and to the ring 26 which is se 
cured to the bottom 22 at the outer periphery 
thereof. The bottom face of the ring gear 25 
is provided with teeth 27 which mesh with the 
teeth of a driving gear 28 operated by a shaft 
29. The shaft is driven in any approved manner 
by a motor not shown. . . . . . 

It will be noted that the race way 5 is se 
cured by bolts 3 to the support 4 while bolts 
3 Secure the upper race way to the arms of the 
Web 20 which is supported by a member gen 
erally designated by the numeral 32 which is re 
ceived by a shaft 33 which in turn is supported 
at its lower end by a box 34. V 
An inner cylindrical member 40 forms the in 

ner wall of an annular chamber 4f and this 
chamber is defined by the concentric walls 24 
and 49 and the bottom 22. It will be noted 
that the wall 40 merely rests on the bottom 22 
of the container 23 and is not connected to Said 
bottom. So that the member 40 may be raised 
for a purpose which will be presently described. 
A ring 42 is secured to the inner face of the 

cylindrical member 4 and has a depending an 
nular flange 33 which is received by a plurality 
of rollers 44 rotatably mounted on the ends of 
arms A5 carried by channel arms 46 which are 
radially disposed and have their inner ends con 
nected to a hub portion 47 received by a sleeve 
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48 slidably mounted on the shaft 33. A set screw 
49 secures the hub 47 to the sleeve 48. 
A plurality of radially disposed arms 50 have 

their ends secured to a hub. 5 which is received 
by the sleeve 48. A ring 52 is secured to the 5 
inner Wall of the cylindrical member 40 and the 
outer ends of the arms 50 are welded or secured 
in any approved manner to the ring 52. 
A plurality of U-shaped arms 55 have their 

inner ends Secured to a hub. 56 mounted on the 
shaft 33. These arms are radially disposed and 
receive the inner ends of bars 57 which extend 
outwardly beyond the outer wall of the container 
23. The inner ends of the bars 57 are secured 
in any approved manner within the channel 
arms 55. A collar 58 is secured by a set screw 
59 below the hub 56 and is adapted to maintain 
the hub in a predetermined horizontal position. 
Brace rods 60 are secured to a collar 6 

mounted on the upper end of the shaft 33 while 
the outer ends are held in place by means of 
brackets 62 secured to the outer end of the bars 
'5, which are in the shape of angle irons. Bars 
63 are secured to the outer ends of the bars 5T 
and depend therefrom and terminate at the 
lower end in a horizontal plane passing through 
sthe bottom of the member f3. 
A shaft 65 has its inner end mounted in a 

bearing 66 carried by a collar 67 which rests on 
the hub 56 and is received by the shaft 33. This 
shaft , extends outwardly and terminates in an 
operating wheel 68. A bearing 69 carried by an 
arcuately shaped support 70 receives the outer 
end of the shaft 65 (Fig. 2). 
A pair of chains 7 and 72 (Fig. 3) have their 

lower ends received by hooks 73 carried by the 
arms 45 while their upper ends are connected to 
the shaft 65. Rotation of the shaft will cause 
the chains to be coiled on the shaft and thus 
raise the arms 45, the rollers 44 and likewise the 
cylindrical member 40 above the bottom 22 of the 
container 23. 
The upper end of the cylindrical member is 

provided with a plurality of elongated slots 75 
through which the fines may be discharged from 
the chamber 4 continuously during the process 
of hydration of the lime. The fines which are 
satisfied with water will pass through these open 
ings and then downwardly through the central 
portion of the hydrator and through the hopper 
76 and thence through a hopper 77 into a second 
hydrator 78. 
A plurality of mold boards 80 are suspended 

from rods 8 from the bars 57 and these rods are 
also supported by radial arms 82 which project 
radially from the shaft 33. 
which are held stationary while the member 23 
is revolved will agitate the water and the lime 
continuously during the process. 

Brace bars 83 are secured to the outer ends of 
the radial bars 57 for maintaining the angular 
relation between the bars 57. 
A scraper 85 depends into the chamber 4? and 

terminates adjacent the bottom. This scraper 
is pivotally mounted on an arm 86 carried by an 
arm pivotally mounted on the support 19. A 
rod, 87 is pivotally, connected at 88 to the scraper 
85 and the outer end of said rod as shown at 89 
is slidably mounted in a guide on the support 80. 
The free end of the rod is located adjacent the 
wheel 68. 
The hydrated lime which continually passes 

through the openings 75 and thence into the 
hopper 77 is discharged into an auxiliary hydra 
tor 18 where the further process of hydration is 
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carried on so that when the materials leave this 
hydrator and are discharged through a conduit 
99 into an elevator 9 the lime will be thoroughly 
hydrated. Any unburned lime passing over into 
the hydrator 78 or any foreign matter will be 
collected in a sump 92 adjacent the discharge end 
of the hydrator 78. This Sump and hydrator is 
described and claimed in my co-pending applica 
tion S. N. 339,382, filed June 7, 1940 and this 
hydrator is an improvement on the hydrator de 
scribed and claimed in my Patent No. 1,954,211. 

Figure 5 discloses a hydrator in which a Screw 
conveyor 95 receives the hydrated line from the 
hopper 77 and conveys it to a conduit 96 where 
the lime is deposited in an elevator 9 where it 
is carried to separators. 

Crushed lime is fed through a hopper 99 and 
this lime is then fed in regulated amounts by a 
metering device foe located at the upper end of 
a pipe 0 which enters the cover 98. 
Since the Water and lime are fed continuously 

into the chamber 4 and since the container 23 
is revolving the stationary mold boards 80 will 
keep the water and lime agitating so that the 
lime will be hydrated and the fines by the con 
tinued flow of the lime and water will reach the 
openings 75 and flow through these openings 
through the hopper 76 and the hopper 77 to the 
hydrator 78 where the materials will be further 
hydrated if necessary. This, however, depends 
upon the type of lime employed. 
On the other hand the hydrated lime may be 

passed directly through the screw conveyor 95 
and thence to the elevator 9 where it will be 
deposited in Separator tanks of the type described 
and claimed in my Patent No. 1,954,211, dated 
April 10, 1934. 

It will be seen by this construction that the 
well known type of Clyde hydrator will be con 
verted from the batch method to the continuous 
method. 
At predetermined times the cylinder 49 may 

be elevated by the rotation of the shaft 66 whence 
the unburned and overburned lime and other 
foreign matter may be removed from the cham 
ber 4 as desired. 
A tower 28 is connected with the upper end 

of the cover 98 and is adapted to contain water 
Sprays for preventing the line from passing out 
of the hydrator. This tower is described and 
claimed in my Patent No. 1,954,211, dated April 
10, 1934. 
A dam - 0 is located adjacent the discharge 

end of the hydrator 78 and beyond the sump 92 
to maintain a level of the hydrate in the hydrator 
and to retain overburned and underburned lime 
in the hydrator until such time as the lime will 
receive proper treatment. 
The Completed hydrate will flow over the dam 
?o continuously when the gate valve if is in its 

lowermost position while the foreign matter will 
be discharged from the sump 92 on to a con 
veyor 2 and will be carried away from time to 
time. The adjustable gate controls the level 
of the aggregate by raising said gate. 
The gate Valve f is provided with an elon 

gated opening 3 to receive the shaft 4 that 
operates the vanes or stirrers if 5 of the hydrator 
8. The opening permits the raising or lowering 

of the gate so that the upper end i? 6 of the gate 
proper, designated by the numeral T, may be 
raised above the level of the reduced portion 8 
of the dam ff0. The upper end of the main body 
may be elevated until it aligns with the upper 
edge 9 of the dam so that the hydrated lime 
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will flow over the entire upper edge of the dam. 
The lower end of the gate is slidably mounted in 
guides 29 mounted on the dam ff0. 
An operating rod 2 projects through a bush 

ing 22 on the upper portion of the housing of 
the hydrator 8 and is adapted to be maintained 
in various elevated positions by means of a pin 
23 which is adapted to be received by any one 

of a number of perforations 24 in the stem 2. 
An operating handle 25 is secured to the outer 
end of the rod. 
As the hydrated lime is moved through the 

hydrator 78 to the dam G it will flow over the 
upper edge 6 of the gate proper whence it 
will enter the conduit 9 to the elevator 9. For 
eign matter and unburned lime rock Will be col 
lected in the Sump 92 and when a valve 30 is 
opened it will be discharged upon the conveyor 
2 whence it will be carried away. 
If no hydrator 78 follows the Clyde or other . 

batch hydrator, a. sump 92 is placed in the screw 
or conveyor for carrying away the rejects to an 
other hydrator to further the process of hydra 
tion of the rejects when necessary. This sump 
92 in every case has two valves, one 3 directly 
under the hydrator or screw or other device, the 
other f30 at a distance below, which is found 
in practice to be proper for the particular lime 
being hydrated. The object of the two valves in 
the Sump is to provide for operation as follows: 
When hydration is being carried on, the refuse or 
foreign materials will settle in the sump, the top 
valve being open, the Operator Will Soon learn 
when the Sump is full of rejects or foreign mate 
rial in which case he will close the upper valve 
and open the bottom valve to empty the rejects or 
foreign material into Whatever receptacle Or Con 
veyance is provided. 
I claim: 
1. A batch hydrator converted into a continu 

ous hydrating machine comprising a cylinder hav 
ing a bottom provided with a central opening, a 
movable auxiliary cylinder resting on the bottom 
and embracing the central opening cooperating 
with the first mentioned cylinder and botton to 
form an annular chamber for the hydration of 
lime, the upper end of the auxiliary cylinder ad 
jacent the top of the first cylinder being provided 
with openings for the continuous discharge of 
hydrated lime, means for Supplying the chamber 
continuously with regulated amounts of water 
and unslacked lime, means for collecting the lime 
being discharged through the opening, and means 
for agitating the Water and lime in the chamber. 
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2. A batch hydrator converted into a continu 

ous hydrating machine comprising a cylinder 
having a bottom provided With a central open 
ing, a movable auxiliary cylinder resting On the 
bottom and embracing the central opening co 
operating with the first mentioned cylinder and 
bottom to form an annular chamber for the 
hydration of lime, the upper end of the auxiliary 
cylinder adjacent the top of the first cylinder be 
ing provided with openings for the continuous 
discharge of hydrated line, means for Supplying 
the chamber continuously with regulated amounts 
of water and unslacked lime, means for collect 
ing the line being discharged through the op 
ening, means for agitating the Water and lime 
in the chamber, and means for raising the aux 
iliary cylinder to permit the discharge of un 
burned, overburned lime and foreign matter from 
the chamber through the central opening. 

3. A batch hydrator converted into a continu 
ous hydrating machine comprising an Outer cyl 
inder having a bottom provided with a central 
opening, an inner cylinder resting on the bottom, 
embracing the central opening and cooperating 
With the first mentioned cylinder and bottom to 
form an annular chamber for the hydration of 
lime, and means located near the top of the inner 
cylinder for continuously conducting hydrated 
lime from the chamber, means for Supplying the 
chamber continuously with regulated amounts of 
Water and unslacked lime, means for collecting 
the lime being discharged through the opening, 
and means for agitating the Water and lime in 
the chamber. 

4. A batch hydrator converted into a continu 
ous hydrating machine comprising a cylinder 
having a bottom provided with a central open 
ing, a movable auxiliary cylinder resting on the 
bottom and embracing the central Opening co 
operating with the first-mentioned cylinder and 
bottom to form an annular chamber for the hy 
dration of lime, the upper end of the auxiliary 
cylinder adjacent the top of the first cylinder 
being provided with openings for the continuous 
discharge of hydrated lime, means for Supply 
ing the chamber continuously with regulated 
amounts of water and unslacked lime, means for 
collecting the lime being discharged through the 
opening, means for revolving the first mentioned 
cylinder, and means in the chamber for agitating 
the lime and water in the chamber and below the 
openings in the auxiliary cylinder. 

WILLIAM JACOB KUNTZ. 


