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- To all whom it may concermn:

Be it known that L, JAMES REANEY Jr., a

| citizen of the United States residing at Sher-

10

form of apparatus for carr ymﬂ' the 1nvent10n_

- into practical effect, in ' which— |
25

- closed within a suitable housing. -

trates a sectional elevation at the front end of
the apparatus on the line 2 2 of Fig. 1, and

- 30

wood, 1n the county of Ba,ltlmore smd State of -

Maryla,nd have invented certain new and use-

ful Improvements in Machines for Hydrating

Lime, of which the followingis as pecification.

Thle invention relates toanapparatus for hy-
drating lime, and has for one of its objects.to
'_prowde an apparatus by means of which the
‘ordinary quicklime may be converted into a
powdered hydrated lime in a simple and ¢ expe—-f
‘ditious manner and at little cost:

Another object of the invention is te- pro-

vide a construction whereby the 1mpur1tles—'
unburned or overburned parmclee in the quick- |
'l1me~ma,xf be separated in the method or op-

eration of producing the hydrated lime.
Another object of the invention is to pro-

vide animproved apparatus which may be op-
erated contmuously and automatically.

The accompanying drawmcrs illustrate one

Figure 1 1llustrates a vertical lonwltudmal

section through the apparatus, which is in- |
2 1llas--

Fig. 2

FKig. 3 1llustrates a rear end elevatlen on the
lme 33 of Hig. 1.

“tional view of the steam-pipe.
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. A roller- bearmﬂf 0 i1s mounted on .the higher |

In the drawings, A designates a Shed or

housing for protecting the apparatus from
the Weather and which may be constructed in
any deswed manner so as to pracmcally ex-

clude air.

In the present instance the letter « desw'—,-
nates a plurality of pillow-blocks or founda--

tion- -supports, which vary 1n height so as to
sustain the cylinder in an 1ncl1ned position.

foundation « and i is provided with a roller b,
which revolves in.a vertical plane, and WO

rollers %, which revolve in a horizontal plane.

- The lower foundation is also promded with g

roller-bearing .
ent instance is of uniforin diameter and is pro-

50 Vlded with a plurahty of encu'chno* track- |

forations ¢

end of said per forated screen. _
and lower end of the perforated screen E pro-
Jects beyond the lower end of the outer cyl-
‘inder D and terminates in a stationary dis-
charging-head F. By reference to Fig. 1 it
‘will be seen that the inner tapered screen E
‘also has an inclination of less degree than that
‘of the outer cylinder D. This difference of
inclination between the cyhnder and screen

- Fig. 4is adetail plan view
- ofone of the roller bearmﬁ's and Fig. 5a sec-

A cylinder D in the pres-

bands d, Whlch bear on the emd”rollers /i and
¢ on the foundation-supports. The rollers °

serve to prevent endwise movement of the said
cylinder D. It will thus be seen by reason
‘of the different heights of the foundatmn—sup-
ports the cylinder is sustained in an inclined.
| position, the front end being higher than the
-other.
closed by an annular end plate . and said
plate is provided on its outer surface with a
circular rack d~
shaft d* meshes with the said rack, and said
| shaft ¢ is revolved by means of a driving-
shatt ¢, and by thls nmeans the cylmder D is
revolved.

At the higher end the cylmdel D is

A pinion &’ on a vertical

A tapered screen E, preferably of eheet
metal has position w1thm and extends through

55
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the cy]mder D, and the circular wall of the |

tapered screen is provided with numerous per-
The tapered screen E fits in the
annular plate &' and 1s supported in the outer

cylinder D, and the two are revolved together.
This pertorated screen 1s longer than the ¢ yl-
| inder D, and its extremities extend beyond. =

Dboth ends of the latter.
said screen K, however, which extends beyond

The higher end of

the annular pla,te d', is straight instead of ta-

pered and is free of perforatlons and this.
projecting straight end surrounds a station-

ary charo*mo‘-head ¢’y which latter closes the
The smaller

is advantaweous in that the less degree of in-
clination retards or causes the l1me material

‘deposited within said inner screen E to move
slowly toward the smaller. or discharge end,

whereas the greater degree of mclmatlon ot

the outer cvhnder D catses the fine hydrated

lime which has sifted from said inner screen
to the outer cylinder to be discharged more

rapidly, as will hereinafter be more fully de-

scribed. A tapered screen Falso has p031tlon
wﬂ;hm the outer cylinder D and 1s mterposed
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straight end of

-2

between said outer cylinder and the inner
screen I&.  This screen £1is preferably formed
of wire mesh in order thatits wavy surface may
act on the particles or lumps which have sifted
through the perforations of the inner screen
E and aid in breaking and pulverizing said
particles, so that the latter‘ may pass tlnough
the wire mesh and he deposited on the interior
wall of the imperforate outer cylinder D. It
will be noted that both of the screens & and f
are tapered and that the smaller ends are the
discharge ends. JItwillalsobeseen thatthe ta-
per of the outer screen K is lessthan the taper
of theinnerscreen /. By thisarrangementand
the placing of the screens within the inclined
outer cylinder the pitch of the walls of the
outer screen is greater than t

hat of the 1nner
sereen, so that the hydrated particles sifting
through the inner screen will be moved toward
the discharge end faster than those in the 1n-
ner screen. This is important, because it 1s
desirable to immediately remove the hydrated
particles as soon as they become hy drated.
Aninclined charging-chute G extends down-
wardly through the wall of the housing A and
opens into the stationary head ¢*and 1s in com-
munication with the interior of the straight
portion ot the tapered screen .. This charg-
ing-chute i1s provided with a door or gate g,
which is pivoted so as to swing mward, and
said gate has an arm ¢, carrylng a counter-
balance-weight ¢*, which serves to keep the
coate normally closed. A water-tank 4 has

“position within the housing and elevated above
the chute and 1s provided

with an automatic
valve device /' and a flush-pipe A°, which ex-
tends downwardly from the tank and passes
through the charging-head ¢ and enters the
the inner screen E. The in-
ner projecting portion A° of this pipe is pro-
vided with a sprinkling-head ', having a plu-
rality of bottom perforations #°. A cord,
chain, or rope A*is attached at one end to the
valve-lever of the tank and near its other end

passes around a pulley z and 1s then attached
‘to the weighted arm ¢’ of the charging-gate.

1t will thus be seen tlmt when the oate ¢
swings inward the arm ¢’ will raise and pull
on the cord or rope 4*, and thereby operate
the valve 2’ in the tank A and permit the wa-
ter to pass through the pipe 2”and discharge

onto the lime in the inner screen through the,.

sprinkling-head <.

The stationary discharging—-head F at the
lower end of the cylinder and screens i1s pro-
vided with two annular compartments 7" and
7F*, and each of said compartments is pro-
vided with a discharge-chute #°and 7. The
outer cylinder D discharges into the compart-
ment 7', and the inner screen E discharges
into the compartment 7"

A drum J of any sutitable construction is
provided with a steam-inlet pipes’ and asteam-

outlet pipes”, which latter projectsthroughthe

head Fand in an upwardly-inclined direction

- vided wit

773,029
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he innerscreen I, This pipe ;™ is pro-

1 a seriesof perforations ;” inits top
surface, through which the steam eseapes into
the said 1nner screen. The perforations ;" in
the inclined pipe 7* are along the top surface
of said pipe in order that the water of conden-
satlon may drain off or flow back into said

drum 7, from which 1t may be drawn off by

throught

means of a coelt or valve.

A scale L is provided at the entrance to the
chute (&, on which the lime to be hydrated 1s
welghed.

In the operation of the apparatusthe quick-
lime as 1t comes from the kiln 1s sorted over
and the unburned stone removed as far as pos-
sible, atter which 1t 1s preferably loaded onto
wheelbarrows and conveyved to the charging-
chute (x. where 1t 1s first welghed, and the pre-
seribed quantity is then dumped into the
chute. As the lime passes down through the
chute 1ts weight causes the gate 7 to swing
imward. This inward movement of the gate
operates the valve device 2" of the tank A,
and the predetermined quantity of water in
the tank then flows down through the pipe 47
and sprinkling-head 7" and is distributed over
the quickiime beneath 1t.  The valve 72’ of the
tank 1s adjusted so that a given quantity of
water will bedischarged upon a given welghed
quantity of quicklime. This water discharge
may be regulated to suit the chemical analysis
of the particular lime that 1s being treated, but
should Dbe less than sufficient to convert the
oriven quantity ot hime into a perfect hvdrate.
The lime passes from the charging-chute into
the higher end of the slowly-revolving sereen
E, where 1t is sprinkled with water, as just
described.

During the revolution of the screen the
larger particles and heaviest lumps of lime
Wlll remain at the lowest part of the screen,
and the water-spray from the sprinkler /' is
directed onto the said larger particles of the
lime, which require more water than the {iner
particles, and the latter cling closer to the
screen and are carried partly around and be-
vond the reach of the spray as the screen re-
volves. Shortly after the spray ceases, the
olven quantity of water having been dis-
charged, the entire mass commingles, begins
to heat, breaks up and passes through the per-
forations ¢ 1n the tapered part of the screen,

and deposit on the finer screen £, and from

this screen the fine-powdered particles pass
onto the wall of the outer cylinder. Some of
the larger lumps of Ime will require addi-
tional moisture to complete the hydration, and
1n order to provide for this the heat and steam
ocenerated by the slaking mass 1s utilized, and
in addition thereto steam is supphied to the
inner screen through the perforations ;' of
the pipe 7% These perforations are formed

along the upper surface ot said pipe, so that
the water of condensation may flow back down
the inclined pipe into the drum 7, and thereby
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prevent the said water of condensation from

“dripping into the screen E and possibly add-
ing too much moisture. The mass or parti-

cles advance toward the discharge end as the

‘cylinder and screens revolve, generating con-
~siderable heat and steam, which aids in the

operation by driving off any surplus moisture

from any lime particles that may be overmoist,

whereas other particles needing moisture

eagerly absorb the steam, and the remaining

moisture needed for the perfect conversion of

- the mass being supplied by the stationary per-

3@

35 .
- I and conveyed or discharged at any desired.

_40

- Having t_hus'..f-lillydes'cribed my invention, '

45

" Letters Patent, is— o ;o
1. Inan apparatus of the class described the |
~combination of an outer imperforate cylinder:
‘an mner perforated .screen tapering in a di-
rection toward its discharge end; a water-sup-
ply pipe at the higher end of said tapering
screen, and a steam-pipe also within said ta-

5O
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charges as

forated steam-pipe. - The lump lime rapidly

breaks and pulverizes and passes from one

‘screen I to the screen # and then to the outer

encircling cylinder, from which latter it dis-
' inely-pulverized lime into the com-
partment 7’ in the head F. o y

It 1s important that when the lime reaches

‘the finely-pulverized hydrated state it should
be removed from the action of the steam as

quickly as possible in order to avoid absorb-
ing moisture therefrom, which would tend to
make it cake when packed. This quick re-

moval isaccomplished by the difference in the |
pitch of the wall of the cylinder and screens,

which retards the coarser lumps in their pas-
sage and advances the finer particles more

rapidly toward the lower end of the outer |
cylinder, and the hydrated lime as soon as it .
~ reaches the inclined outer cylinder flows al-

most like water toward the outlet.  All par-
ticles failing to pass through the perforations

¢ or through the tapered screen 7 will be dis-

charged into the compartment 72 of the head

point..

It is obvious that the machine 'may be pro--
~vided with a series of discharge-outlets or
one outlet for each screen. s

The operation of the apparatuS'iS carried on
within the housing,
cluded. -

what I claim as new, and desire to secure by

pering screen.

2. Inanapparatus of the class described the

combination of an outer imperforate cylinder;
- & perforated -screen within said outer cylin-
der and being smaller at one end than at the |
~other, said screen being longer than said im-

- pertforate cylinder and projecting beyond the
6o

latter at the higher end: a liquid-supply pipe

at said projecting end of said perforated |
screen and a steam - pipe also within said |

longer screen. S
3. Inanapparatus of the classdescribed the
combination of an inclined cuter imperforate

and air is practically ex-

F:3

cylinder; aninclinedinner perforated screen: -

a water-supply pipe at the higher end of said -

| perforated screen, and means for discharging

water through said pipe in predetermined
| | 70

quantities. |

4. Inanapparatus of the class dest:ri_bed the

combination of an outer imperforate cylinder;

an nclined perforated sereen within said outer
cylinder, said screen having an imperforate
-end which projects beyond said outer cylin-

der; a water-supply pipe at said impertorate

projecting end of the inner screen, and means

for discharging water through said pipe into
the inner screen in predetermined quantities.

- 5. Inanapparatusof the class described the
combination of an inclined outer imperforate

cylinder; an inclined perforated inner screen:

a screen Interposed between said outer cylin-
der and inner screen, and means for supplying
water to the inner screen at the higher end.

6. In a machine of the class described the
combination of an outer inclined imperforate
cylinder; a tapered screen within said outer

75

80

cylinder; an inner perforated tapered screen .

which has a taper of a greater angle than said

‘screen, and means for discharging water into
the said inner screenin predetermined quan-

tities. _ _ o |
7. In a machine of the class described the
combination of a revoluble inclined imperfo-

rate cylinder; an inclined inner pertorated
‘screen; a head at the lower end of said cylin-

der and screen and having a plurality of dis-

Qo

95

charge - chutes, one for each cylinder and =

screen, and means for supplying water to the

inner sereen in predetermined quantities.

8. In a.machine of the class described the

combination of a revoluble outer imperforate

cylinder; an inner perforated screen of a
greater length than said outer cylinder: a dis-

charging-head at the end of said eylinder and

screen and- having a plurality of discharge-

100

10§

openings, one of said openings registering

with the shorter outer c¢ylinder and the other

opening arranged to receive the overflow of
the longer inner screen. S
9. In a machine of the class described the

TIC

combination of an outér inclined. imperforate

cylinder; an inner inclined perforated screen:

a charging - chute opening into said inner

screen; means for normally keeping said chute
closed; a tank to contain liquid; a pipe in said

mner screen and communicating with said

A

tank, and means whereby when matter is

passed through said chute liquid will be auto-
matically discharged into said pipe.

10. In a machine of the class described the

120

~combination of an.outer imperforate cylinder:

| an-1nner inclined perforated screen; a charg-.
1ng-chute opening into said pertorated screen:
a gate 1n sald chute and pivoted so as to keep
the chute normally closed: a water-supply
| pipe in said perforated screen, and means co-

125

acting between said pivoted gate and said

| water-pipe to automatically discharge water

130 |
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1nto said perforated sereen when the gate 1s

opened.

11. In a machine of the class described the
combination of an outer imperforate cylinder;
a perforated screen within said outer cylinder;
a water-tank having a valve; a chute opening

into said perforated screen; a gate In said

chute; means connecting the gate of said chute
with the valve of the water-tank whereby the
opening of the gate will operate the valve of
the tank to discharge the water.

12. In a machine of the class described the
combination of an outer imperforate cylinder;
a perforated tapered screen within said outer

773,029

cylinder: a liquid -supply pipe within said
perforated tapered screen, and an inclined
steam-pipe also within said perforated sereen

and having a plurality of perforations along

its top surface whereby steam may be dis-
charged 1nto the screen bu allow the water
of condensatlon to flow o

In testimony whereof 1 aﬂn my signature in
presence of two witnesses.

JAMES RIEANKEY, Jr.

Witnesses:
Wi D. PouLrNiy,
Jxo. H. Duncan.
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