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GYPSUM REDUCTION AND CATLCINING PLANT,

we 00 0 00 ==

During the last five years the Gypsum Industries
have advanced in remarkable strides, The increasing
demand for Fireproof building construction materials has
opened a large field to Gypsum Industries.

The demand for larger capacities and high grade
materials has placed the problem in the hands of modern
Engineering,

To show the nature and processes involved in
the Engineering problems, the writer will describe and
explain the Reduction and Calcining Plant designed and
erected by him for one of the leading Manufacturers of
Cypsum Products in the United States,

The reason for taking only the Reduction and
Calcining Plant is that this portion of the whole Plant
produces Calcined Plaster, or Plaster of Paris, in its

finished state; and Plaster of Paris is the basis of

all Gypsum Products,
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PROCESS OF MANUFACTURE,

Plaster of Paris is manufactured from Gypsum
Rock, which is Hydrous Sulphate of Lime (Ca SO4 2H30),
a soft Rock, generally found with few impurities and

in erystalline structure,

The average pure Rock Analysis is as follows:

Silica (SI 03) 0,50 %
Alumina (ALp 03) Trace
Iron Oxide (Fe 03) Trace
Lime Carbonate (Ca CO3) 1,00 %
Magnesium Carbonate (Mg COy) Trace
Lime Sulphate (Ca SO,) 78,50 %
Water (Hy 0) 20,00 %

Gypsum Rock is generally found in horizontal
layer formation or pitched veins, probably the result of
horizontal formation having been undermined by water
chamnels and the Rock pitched down. The Rock is generally
8o near the surface that it can be quarried or mined in
shallow mines,

Gypsum Rock, being soft, is easily broken, and
even with low-pressure Explosives used in blasting nearly
all the Rock is reduced to man size and under; it is
then reduced, by Crushers, to 1" Ring and under,

As Gypsum Rock carries a great deal of free

water, which hinders the process of fine reduction, it is
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advisable to drive off some of the free water in some
sort of Dryer,

The Rock is then reduced to a fine uniform
powder ranging from 85% to 95% through a standard 100
mesh screen,

The finely pulverized Rock is now ready to be
Calcined,

Calcination of ground Gypsum Rock is the pro-
cess of driving off part of the water of crystallization,
which is about 20 per cent by weight, This is done in
a Calcining Kettle by applyfng heat to the material and
agitating it at the same time, thereby keeping the
material uniform and assisting in freeing the water vapor
from the material,

As the heat is constantly applied, the tempera-
ture rises to 250° Fahrenheit, causing the material to
roll and boil furiously; at the same time, large
volumes of water vapor escape from the surface, When
the severe rolling and boiling begins to decrease, the
temperature again rises until from 320° to 325° Fahren-
heit is reached; then the material seems to clear and
shows practically no signs of boiling, the surface level
of the material having dropped a noticeable amount, This
stage is called the "First Settle", and is used by some
manufacturers as a finished Plaster of Paris product,

If the process is carried beyond this stagey,
| the material will again roll and boil almost as severly

as at first until 385° Fahrenheit is readhed; then the
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material takes on the second settle, which is more pro-
nounced than the first. This material settles in a
lifeless mass and offers severe resistance to agitation,
This stage is known as the "Second Settle® product of
Calcined Plaster and is the highest point carried by
commercial manufacturers of Plaster of Paris,

Plaster of Paris made at the "First Settle"
shows a half hydrate (Ca S04 1/2 Hy 0), or contains
Lime Sulphate (Ca SO04) 93.8% and Water (H; 0) 6.2%.

Plaster of Paris made &t the "Second Settle"
shows about 2% less Water (Ho O) than the "First Settle"
product,

A clean setting-up Test made of "First Settle”
product and 80% of Water by weight shows an initial set
of 16 to 20 minutes; the same Test of "Second Settle"
product shows an initial set of 24 to 30 minutes,

The “"First Settle"™ product works creamier under
the trowel and the %Second Settle® 'product produces the
greater tensile strength,

Fach material has its particular advantages for
the different classes of uses for Plaster of Paris,

Pulverized Rock, or Land Plaster, is often sold,

with no further preparation, as a finished product,
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DESIGN OF GYPSUM REDUCTION AND CALCINING PLANT

The determining features of the Plant were as
follows:

Capacity of 1000 tons of Plaster of Paris in 24 hours,
c¢r double shift,

Individual and independent departments,

Plant to be twin grouping of units so that one-=-half
of the plant could be run as a complete Plant,

High grade prcduct at minimum labor, attention,and
costs,

An attempt was made to re-design the old exist-
ing Plant to suit the new requirements but was abandoned
on account of the large capacity desired, the old Plant
building being too small to accommodate the new equipment
in any acceptable system, and also because of the fact
that the o0ld Plant would be thrown ouf of commission while
the new equipment was being installed,

The accepted location was a narrow strip of land
running parﬁilel with the old Plant and between it and
another building, This available site was just wide
enough to permit a sufficiently wide Plant with a Railroad
Siding on each side, and conveniently located that the old
Plant could be used to the greatest advantage as a Warehouse

and Shipping Room,
A 12" x 12" Testing Ram was placed on the site

of the heaviest Mill loading at a depth of five (5) feet,
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and loaded with four (4) tons c¢f Pig Iron, This Ram
settled 3/8" during the first day but showed no further
settlement durirg the next five weeks,
The Ram rested on a 5=fcot layer of hard stiff

Clay containirg some sand, Under this layer is a water
bearing strata of coarse Gravel and sand, As the bulk
of the foundations rested upon the stiff clay strata and
the remainder went through to the water bearing gravel,
the followirg soil bearing pressures were decided upon as
safe values:

Bearing on Clay strata - 2% tons per sq. ft.

Bearing on Sand and Gravel strata = 1 ton per sq. ft,

As the Plant was desired to be absolutely

fireproof and it was essential to have a structure rigid
enough to dampen out the vibtration caused by the moving
machinery, the following materials were selected:

Concrete foundations,

Structural Steel for the frame

Terra Cotta Hollow Tile Curtain Walls,

Slag Concrete floors,

Plaster composition roof,

The inclined Elevator housing and the structure
above the cylindrical Rock Bin were covered with copper
bearing steel Corrugated Siding and Roof, This was done
to permi#. of 1ight steel structure,

The Windows are cf ribbed wire glass set in

steel frames, The glass are secured in the frames with
small metal glazing angles,

The Window Lintels and Sills are of reinforced
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(2) #11 Galvanized Steel twisted wires, spaced 2" apart
for 6=-foot spans, At tre center of thre span the wires
are held neat the bottom of the slab by placing a 5/8"
round bar iron oger them and across the span; this also
gives it lateral strength and rigidity. The tension
wires are continuous over the beams and are secured to
the legs of the last roof beams by specially made hooks,

The floors in a Plant of this character often
receive severeﬁoading, resulting from the moving of heavy
machinery and the discharge of large quantities of materials
on to the floors in case of breakdswn or plugred machinery,
In anticipation of such loading, all floors were designed
to support a load of 200# per msquare foot floor area and
are constructed of 3/8% square twisted reinforcing bars
imbedded in 5" tAick cinder concrete - 1:2:4 mixture,

The reinforcing bars are placed upon the floor
beams, spaced 8" apart for spans up to 6 feet long, and
6" apart for spans from 6 to 8 feet long. In each case
cross ties are placed 2 feet apart, consisting of a 3/84
rod securely tied to each reinforcing rod,

The bottom of the floor slab is placed 3/4"

lower than the tops of the floor beams. Coping angles

are used at all edges and openings,

Mostly all the machines used in reducing and
dryinz the Rock produce severe vibrations and shocks, It
has been the object of the writer, as you will note by

the sections, to transfer these vibramtions to the founda=-
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tions and there absorb them by massive monolithic concrete
bases, Vibrations set up by lesser sources are taken
care of by the structural steel bracing.

These vibrations not only weaken the structure,
but have a detrimental effect on the elevated Storage
Bins, packing the finer materials in between the larger
particles, and as a result the material will not flow
readily from the Bin; in the case of Pulverized Rock,
or Land Plaster, it will become 80 hard as to necessitate
the use of & more severe tool than a shovel to dislocate
the material,

The Crushed Rock Bin was made of 1/4% steel
plate, cylindrical in shape, and placed on end over a
conical concrete base which takes the whole 1load. This
Bin stores Crushed Rock coming from the Crushing Plant
and has a capacity of 400 tons.

This type of Bin was selected for the purpose
because all the filling is done from one point and the
discharge is from two openinga 1in the cdncrete base, very
close together, A cylindrical Bin of this character is
& low cost container for conditions at hand, It also
has the added advantage in thit practically all of its
contents are available without any manual assistance. This
Bin also serves as the superstructure for the Conveyor
Head framing and housing above the Bin,

The concrete base is reinforced and was cast a
monolithic structure, As the bearing soil showed a large

amount of soft wet clay, a concrete pad was placed under

the base of the Bin, 2 ft. thibck, and reinforced with old
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light railroad rails. The bearing loading was taken aé
1% tons per square foot,

The Dry Rock Bins, of which there are two groups
divided into three compartments each, have a capacity of
100 tons per compartment or a total capacity of 600 tons;
they are also of 1/4% steel plate,

The suspension type of Bin was selected because
of the large amount of available material contained by them,
the clear, unobstructed head room underneath them, and the
eccnomical design for an elewated bin,

These 3ins are not a true catenary curve, the
side sheets running straight as they near the side girder;
in this manner the side csheets act as a deep plate girder
and assist in carrying the suspended load, It would bve
rather hard to determine just how much this girder action
is; however, in these cases the writer assumed it to be
15% of the total load, A small plate girder carries the
remaining load,

The Bin ends and division walls were reinforced
by 7" I=- Beams running horizontally and riveted to the
1/4" Steel difision plates, This construction carried
all the stresses to the 1/4" Steel side sheets of the
Bin, A small plate girder was placed between the columns
to take the compression due to the bin load at the bin
ends and division plates,

The Land Plaster Bins, of which there are two
groups, are each divided into two Bins, making four (4)

100 ton capacity separate bins, These Bins are similar

to the Dry Rock Bins in design and construction,
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Both the Dry Rock and the Land Plaster Bins
have 1/8" steel tops placed on 6" I beams, to prevent
dusting and eliminate danger of falling into the Bins,

The following weights were used in computing
and designing the 3ins:

Damp Crushed Rock-- 35 1vs., per Cu, ft,
Dry Crushed Rock-=- 90 " " " "
Land Plaster-- 80 " " " "

lagter of Parig-- 70
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BUILDING WALLS

The walls of the building carry no loads:.or
stresses excepting those due to the weight of the wall

tself,

Owing to the fact that the outside walls are
simply curtain walls, a light weight substantial material
was desired, Six cell, 8", unglazed, Hollow Terra
Cotta Building Tile was used,

The Tile was laid so that the cell partition
stood in a vertical position, This was advisable as the
walls ran from 30 feet to 55 feet high.

As the structural steel columns were of differe-
ent sizes and many columns reduced in sections at their
upper end, it was necessary to place the walls at differ-
ent distances from the column faces, this distance varying
from 1 to 24", The working face of the wall was kept at
equal distance from the column centers,

The method of securing the wall to the Steel was
very important, the pressures to be taken care of being
that of wind from the outside and inside,

The vibration of the building #as not taken into
ccnsideration as the structural steel was designed to
absorb all vibration or transfer it to the bdbuilding founda=-

tions,

The wind pressure from the outside was taken as

25 1bs, per square foot exposed area, This value was
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considered sufficient as the exposure was broken by
adjacent buildings,

The inside pressures on the walls, which may
develope through open doors and windows, was taken as
15 1bs, per square foét wall surface,

After making some crude tests, the following
method was selected to fasten the walls to the structural
steel columns, which were 16 to 18 feet apart, no other
places of support being taken into consideration; however,
additional fastenings were put in where conditions were
favorable to do so,

The wall ties were made in two groups, viz: -
Tension Ties were designed to take pressures developed
from the inside and Compression Ties to take pressures
developed from the outside, All ties were made of 7/16"
round steel and were imbedded in the kortar joint
between the Tile,

The Tension Ties were made of two kinds, to suilt
either side of an I section column, When the flat side
of the cdlumn was against the wall, two ties were used
at a joint in the tile and made in the following manner:

A piece of round steel was bent over itself at
the center and this double section bent into a hook with
a 2" leg, which was hooked over the leg of the column and
the two ends bent so that they lay in the center of the
Tile wall, forming a 4" long leg on each end pointing in

opposite directions,

When the legs of the columns faced the wall,

two ties were used and made in the following manner:
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A hock was forged in the end of a Steel rod so
that it hooked over the leg on opposite side of the
column; on the other end of the rod was welded a bar 8"
long, which in turn was imbedded in the mortar joint,

The two kinds of ties described suited all the
requirements for tension ties,

The Compression Ties were made from one general
design and in the followirg manner:

The bar steel was bent in the form of the
letter "U" excepting that the ends were bent at right
angles and in opposite direction to form a 4" 1leg. In
position the bottom portion of the "U" bears against the
column and the two 4" legs are imbedded: in tre wall
joint, When the flat side of the column is against the
wall, one tie is sufficient per joint, but if the legs
are facing the wall, two ties are required « one againét

each lef§,
A slab of tile was placed between the wall and

the cdlumns and resting on the Tension Ties, thereby
making them also an effective Compression Tie as well,

Every two (2) feet, for the first 30 feet in
height, there was a tie joint, alternating Tension and
Compression, attachirg the wall to the columns, From
30 feet up the spacing was reduced to one (1) foot,

Where floors existed, they wePe extended out to

meet the wall, which also made a good Compression Tie,
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ELECTRIC POWER AND LIGHTING,

Flectric energy is furnished to the Plant at
13,200 velts and is transformed to 440 volts, 3-phase,

606 cycles in a Transformer House irdependent of the
Plant buildings,

The Switchboard Room is a part of the Transe-
former House and the Switchboard has a panel for each
Power feeder, On these panels are placed the necessary
instrumente and an automatic 0il Circuit Breaker, On the
face of each pranel are placed current Transformer Testing
Clips and also potential terminals; these are for test-
ing the power of each circuit with very 1little trcuble,

Fach Department in the Plant is supplied with
an independent feeder circuit. These circuits are run
overhead and at the outside of the buildings, on steel
brackets, to their centers of distribution; thence to
the individual motors,

Fach Motor is supplied with a steel frame, upon
which aBQmounted the Startirg Compensators, together
with an enclosed fused Knife-blade line Switch and running
Fuses enclosed in separate steel cases, This arrangement
permitted the Power to be thrown off at will from the
Starting devices, thereby allowing adjustments and repairs
to be made with safety,

In case of examining, ehtering or repairing

Power-driven Machines, where life would be in danger,
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shculd the Fower be thrown on it is essential that the
Motor line Switch be opened and the steel case, enclosing
the Switch, closed and locked, if necessary, thereby
eliminating the possibility of accident on that score,
The line Switches are high mounted that the steel case
may be clcsed with Switch in full open position,

A1l Notor Startirg Compensators have no=vcltage
release coils, which trip the Starting Compensators to
off position upon failure of the voltage, Push buttons
are placed in circuit with the no-voltage release coils,
in convenient locations, that the Motor can be released
from different parts of the Department, if desired. It
is always necessary to use the Starting Compensator to
start the Motor, This is desirable in order that an
inspection of the starting and running conditfon of the

Motor can be easily made,
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GUARDING

All Stairways and Floor openings are railed
with Standard 14" Pipe Railings, 42% high, and with
2% x 6" toe boards,

All Belts, Pulleys, Shafting, etc, under
seven (7) feet from the floor are carefully guarded with
Steel guards made of #12 gauge sheet Steel and 14"
angles, The sheet Steel was perforated only in locae
tions where it was desirable and this method of perfora-
tion proved to be more economical and stronger than
using the all-perforated plates,

All necessary permanent steel Ladders and
grating runways were installed for safety in the olling
and inspection of machinery.

As Grease is used throughout for the lubrica=-
tion of Power transmission shafting, the dangerous or
inaccessible points of lubrication were piped away to

safe locations, thereby simplifying the Guarding

materially,
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DESCRIPTICN OF UNITS IN PLANT,

w= 06 0 00 =~

ROCK_CRUSHING DEPARTMENT,

The capacity of the Reduction and Calcining
Plant is 1000 Tons of Calcined Plaster per day of tqo (2)
10=-hour shifts, Gypsum Rock, in process of manufac-
ture to Calcined Plaster, suffers a reduction of about
20 per cent by weight; therefore, 1250 tons cf Gypsum
Rock will be required to produce the 1000 tons of
Calcined Plaster,

The crude Gypsum Rock in the bulk stcrage at
the Plant is of 6" ring size and under, and it was
desired to reduce it to 1" ring size in one operation,

It was also desired to have the Crushing Plant
large enough to supply the necessary amount of crushed
rock in a single shift of 10 hours, This required a
capacity of 125 tons pér our continuous service,

A large hammer pulverizing mill was selected
to make the reduction, with a capacity of 150 tons per
hour when the material is supplied tn the Mill at a
unifeorm rate, As this mill required a feeder, the
following arrangement was made;

T™he Rock comes from the bulk storage in 3-ton

side-dump Cars and is discharged in a hoppered bin placed

over a 30" high eide Pan Conveyor with 12" Pans and
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running at the rate of 50 feet per minute, This Pan
Conveyor acting as its own fceder draws the material from
the hopper and discharges it into the hammer mill, The
hammer mill reduces the rock to 1* size and under, dise-
charging the material into a 20" inclined continuous
bucket belt Elevator running at 150 feét per minute, 674
feet centers, and inclined at an angle with the horizontal
of 63 degrees, The inclined belt Elevator discharges
directly into the 400 ton circular Rock Bin, which in

turn feeds the Dryers,

A 15 H.P, back-geared Motor runs the Pan Cén-
veyor and also a car dump hoist,

A 125 H,P, Fxternal Resistance type Motor runs
the harmer mill at a speed of 700 R,P.M, The belt
transmitting the Power is a 20" double leather belt
running at a speed of #4375 feet per minute,

A 20 H.P, back-geared Motor drives the inclined
belt Elevator,

These NMotors and those used in the Shed for
loading bulk rock are connected to one feeder circuit
coming from the Transformer House and terminating in
this Department, All the Motors have push button stops,
centralized at a convenient location for the operator,

The chutes to and from the hammer mill have
pressure operated hinged gates in them to avoid dusting
due to wind produced by the revolving hammers, These
pressure opened hinged gates are so designed that the
gate, which is hinged at the upper end in the chute, is

normally closed due to the angle and weight of the gate
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iteelf, A low head of material coming between the chute
bottom and the gate will force the gate open and allow
the material to flow, but retains a sufficient head o#f
material to counteract the closinz properties of the
gate, The material thus retained makes an effective
seal, especially on the finer materials,

This Crushing Department is designed to
operate with one attendant and it will also be his duty

to assist in discharging the rock cars,

DRYING DEPARTLEEN

In the process of drying, the Rock is taken

from the Rock Storage Bin,passed through the Dryer,

winich remcves the free water, and is discharzed into the

DOry Rock Bins for the Pulverizers,

The capacity of the Dryinzt department was based
upon twe (2) 10-hour Shifts, as one at‘endant can operate
the department to full capac{ty and saaller units and
bin capacities could be used,

Tvwo drying units, each capable of drying 35
tons 9% Rock ver hour, furnish ample capacity and are in

keeping with the idea of a twin Mill, These Dryers were

designed complete by the writer 40 meet the requirements
and are as followe:

The Dryers are direct heat rotary ‘yvpe, 40 feet
lone with sn ineide diameter of 6 feet and supprorted on
two rolled eteel tires 8" wide,

e Drver i3 driven by a three-set train cf
e Urryer u .



Gears to a large girth gear , wiith 23" fane, nlaced
around the Dryer shell, ne plaicn dreiving this girth
gear 13 offset two (2) feet frou the peependizular
canter line of Dryer and on the rising or 1ifting side,

T™e wcupportiang steel tires rum over setsz o
two statlilonary teounlon rollers, Tnese rollers run in
water to keep their garfaces cleun, End thrust rsllers
are placed against one of the tirea to nrevent end movee
nert of Dryes,

The interior of the Dryer Lias a geries of

piteriny and 1ifting flighte so arranged that the Dryer,

wren set perfectly horizontal, will feed the material

tons of rock at

(9]

througsh rapidly and will not hold over

cre time, when ogperating at a capacity of 35 tons per

-
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nour per unit, Tinese lifting fliehts are so shaped
th

k

ey will carcy the matsrial to the top of the

t
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a

Dryer and discharge it through the hot gases ahout ten

times in zoing the length of the Dryer,

L)

The furnace for sunplving hot zases 15 the

o~ o+
L “

by
it

Dryer is lcea¥t >l at the discharze end o e Dryer, This

e vrilze wall, for

» )

furnace has a large chamber,back of ti

tlie purpose of setiling the ash and foreish rmatter coming

PR}

from the fuel, as 1t is desired to have the rock as

clean as possible and the Dryer is to aid in freeing the

v

rozk of foreign matter by reacon of the heat and induced

cas velocities,
The sloping furnace arch tnz, rising from the

furnace front towards the dryer thruat connection, was

desigrnel to insure perfect comdustion before tre gages

~






»assed Into the Dryer proper, Stationary Grates are
ugsed with 20 sguare feet Gratse area, A clean grade of
fiarnace coke 1s used as a Tuel, An auxiliary stack
comnects with the furnace through the flcor and just
back ¢f the bridze wall, which is used Iin starting fires
and %3 carry away the gases arising from a heavy fire
sheuld it be necessary to stop the Dryer,

The rock to be dried enters the rotary Dryer
at the end ozpssite the furmnce and travels against the
flow of hot gases, discharging at the furnace end,

A 30" diameter Dryer neck connecticn connectsg
the feed end of the Dryer to a 70" Exhaust Fan, which in
turn discharges into a dustesettling chanmher, This
Dryer neck also contains the feed chute to the JDryer,
The Exnaust Fan rreoduces the necessary drauzht for the
furnace and carries away the water vapor driven off from
the tock, As the finer particles of the rcak are
carried by the air, it is advisable to keep the air
velocity not to exceed 420 linenl feet par minute; hence
a larae exhauster was gelected and mins at slew sneed,

The Dryer neck makes a very sharp angle af

a2l ¢t9 the

0

leaviny the Dryer anl rises nearly verti

o2h is located akcve it, This was lor

The Rzhaist Far discharzes, through a short

connection with a slaping bottom, to the dryer dust-settling

chamber,
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Tre dust-sz2ttling chamber was located idrectly
over tre Drver to save as much floor space as possidle
and also to keep the walls of the choamber warm, This
Let=zottling chamber shoualld b2 kept warm enotgh to keep
the watzr vapor fron condensing, as it is Liighly desirsble
tat

to reclaim the 2ust in a dry o The ducst chamber

pes]
¢

has a cronag-zestion of 159 square fee' and is T4 feetl long,
with the gas entrance at one end and the discharge at the
other end, in the roof, There are no cbstructions or

ttl

o

baffles of any ¥Xind in the chamber, Tre

(2]
D

ng
capacity of the chamber is based cn the gentle flow of
expanded air pressure, The hoppered bottom with steep
gides and a 9% sgcrew conveyor in the bottom,rimning its
length, carries tlre dry dust away as fast as 1t settles,

Zach Dryer unit has its cwn furnace, exhauster
and dust-s«ttling charlaor,

The Camgplete drying equipment is as follows:

The rock is delivered o the Dryers from the

circulaer rock bin by a iprocating feeder, placed under
the bin vasge, operitin t 80 strokes per minute with a
stroke from 3" to &" long, to suit the feed required,

Trhis feader delivers tn an 13" Belt Conveyor running

3 ;er minute and discharges ta a 129" x 6" bucke?

©
o]
[ed
[
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levator: thence %to the Dryer, Zach Dryer has an
independent fes2d system as above,
After the rock is dried 1t is discharged from
each Dryer into a separate 14" x 7" bucket Elevator =
ore fir each Dryer - elevated 35 feet, and both dis-

at 320 feeu per

L3

charged on an 18" Belt Conveyor runnin
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minute, 36 feet centers ard with a 24" magnetic heal
Puller, This Belt Conveynrs Jdischarges over tue dry

rcck vins,

A 24" 2elt Shuttle Convevor is used to dig-

tribute the rcck over the dey rock bins. There are
six (3) dry rnck vins, made in t@®o groups of three bins,

4,

ZTach bin has a capacity o¢f 100 tors or a total capacit,
of 638 tons,
The rotary magnetic head Pulley is for remdive
ing the stray iron that may become mixed with the rock,
The settlings fraom the dryer dust chambers are
conveyed by 9" screw converors ts a 14% x 7" bucket
elevator and elevated 43 feet to a 12" screw conveyor,
wiiich disecharges into the conveyirg systen over tae
Ldnd Plaster, cr can be spouted directly into one of the
dry rock bins, Tne dust setilirngs from each Dryer are

4

about three {3) per cent »f the material delivered to

the Drvers,

T™e object 1A keeping the dryer dust room
settlings and the dry rock from tre dryer discharge
gseparate is as Tollows:

The trade demands two grades of Plaster of
Paris, which can be called Firs: and Second Grades,

First grade Fiaster of Faris must be absolutely
pure clean and . uniformiy white in color,

Second grade Plaster uf Parls may contain a
small percéntage of foreign matter, which may discolor

the product =slightly but not effect the strength and

setting properties,



n
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To mect the demand of the First grade product,

advantage was taken of the separstion maile in the process

Y3

of drying,
The ruck, in the process of drying, is turbled
about in the rotary Dryer until the ertire surfaces of

the Gypsum have been cleans=l of farel: matter by the

rh

atrasive action of the mass of rock, Tre forelen mat-

tar, tomether with other lizhter pariiclee, beccmes very
dry from beins in contact w#ith the hot gases and is
carried Hy the air currents throush ithe Txhaust Fan and
deposited into the dust-sesitling chanmter, The 'ratsrial
discharzed by the Dryer is therefore clean rock of
sufficient size and welzht not to te effected %y the air
velocity witkhin the Dryer,

~A
A

Y
aand

B
7
el

This r
material for Tirst grade products and all that is necess-
ary is %o keep the two materials separate in the opera-
tions to follow,

The bulkx of tre foreizn matter to be contended
with is.1in the form of a clayed substance on the surface
of the rock and is verg satisfactorily removed by the
above method,

The drver dust settlings, ordinarily, are of
about 85 per cent through 120 mesh product and can be
usad as a Second grade material with noX further reduction,
and as such can be conveyed.directly to the T.and Plaster
tins,

Tacn Dryer is a unit in itself and can be run

independently or together, as desired, The Dryer Teed

srotor and feeds two (2)

(@4}
-4
"—t

er.ds 2re run by one (1) 2



Dryers, Each Dryer i3 driven uy a 25 H,P, Mctor, The
Dryer discharge ends are run ty cne (1) 25 H.?, UMntor ani
talke the material from two Dryers, deliveriaz it to the
different vins,

The Dryer department is in ¢ z2 of cre

The circular rock bin feeling the Dryers is
provided with a safety ladder and man w211 on one side,
and also has safety Yelt strapn rings made of 1" pipe
placed on inside perimetzr of bin at intersals of 5 feet
apart, starting from hottom up, These safaely precavticns
were made so that should it be necessary for a man to
enter the bin to dislocate the material or dec other work,

a safety %welt should te worn and attached o the rings,

thereby preventing sliding into a crater and the possi-

bility of being huried unier o slide,

The fineness and uniformity of the product
obtained by pulverizing the dry rock is an essential
fenture of a superior grade product,

Gypsum rock is more or less of the selenoid
crystal formation, and as such reduces very easily to a
coarse product, but to reduce it further that 92 per cent
will pass 100 mesch standard screen represents a great
deal of work and is the protlem to be met,

In the writer's exneriences the smcoth pressure

rolling process nas proven very successful as a Gyrsum
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palverizing mediunn, when the contact areas are so placed
that the material cannot lay or collect cn thiem, with
this process it jis essential th2tl the rock shall be dry,

To produce the desired fineness air separation
seems the most capable, as there is very little to get
out of order and it is practically impossible tc get a
coarser product than the air veldcity is designed to
carry. The power cost of air spparation is very hiz}
in comparison with a vidrating cr mechanical screen,

The pulverizinz machines selected embodied
both the roll process and tle air separation system in
one complete unit, The caracity of eacli unit is from
seven to eight tons per hour when reducing 14" ring
material to 32 per cent through 120 mesh standard screen,

The pulverizing rolls have a 75 H,DP, UWotor
direct connected through a flexibvle coupling, and the
2r separation system has a 40 H,F, Wotor direct connected
to a 42" fan, thraupgh a flexible coupling.

Tc secure the desired cagacity, this department
was tz2Xen on the druble shift basis, with six (8) pulver-

izing units to furnish the capacity reguired,

Zach palveriziag unit has a separate rock bin
with a cagacity of 1230 *ons dry rock, Tre rock is fed

te the mill through a telescoping chute; tre fced is
contrelled by a roll feeder on the mill itself, The
air separation system takes the pulverized product from
the mill and delivers it to the T.and Plaster hin,

™e air separ=tion system is a clcsed air cire

-, . W
culating syatem produced by e large Exhaust Fan, and with



the roll mill in the air ecirenit, The sezarating chiame
ber of the system is mads 2 part of the mill itsell, The
alr passes up trrouch the xulverizivpy resion of the mill

and carries with it such particles 2= are reducel ennugh

to filot in the =zir velcro!tvy zroduced in the separation
chamber, The separaticn chamber is above the mill

proper and forms the top housing of the =same, From the
separator, the air, with the reduced material, passes

h the evhangter to the top of the tuilding and
discharges into 2 7-fant fyclone tyre Collector located
over the Land Flacter hina, The bulk of the material
carried hy the ajr ic discharged in passing trhrouszh this
Ccitlector andl is delivered, through a material seal

-

rressure cperated ninged gate to two (2) 12" distriduting

(]

[

screw conveyore cover the Tand Plastar bin, The air,
after passing thrcush the Talleztor, returns *othe
riverizins mill to be uszed over azain,

As it is practically irpuzeible ta keen 211
parts of the system air-tight, the excess air gettins
intns the system is allowed to escage ‘hrough an 8" vent
Fipe rlnaeed at the highest point in the return air cir-
cult and pizei to a tubular dust collector, where the
material carried by the air is retained and the air
allowed to escape, A separate elevating and conveying
system ie installed tc deliver this raterial to a special
bin in the warehouse, as the product is extremely fine
and as such is marketable a3 a spezial product, The

capacity, howerer, is less one=faurih (1/4) of cne per

cent of the output of the pulverizing units,
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The tibular Collectors discharce in
screw cenveyoar running underrneith them and carries the
material to a 12% x €" Tucket elevator, elevating 22
feet and discharging into a %" screw coaveyor running to
the Warencuse stornse hin.

The air system rnot only sdparates the product
it elevates the material as well and discharges it into
each of two separate screw conveyors, by the aid of a
bifurcated srpout, or directly into the bin below, as
desired,

Owing to the fact that two classes of materials
are Lo be made and thzt pulverized rock, or Land Plaster,
is often disposed of with no further preparation, a system
of 12" screw conveyors was placed over the Land laster
bins whereby two screw conveyvors placed side Yy side and
travelling in opposite directions, with connections to
receive material from each pulverizer discharge and to
discharge into any of the Land Plaster bins; also into
a 12" screw conveyor rurning to the Land Plaster bin in
the Varehouse, This arrangement nakes it possibdble to
handle and separate tne material, as desired,

The Land Plaster bins are placed in two grcuips
of two bins each., Three pulverizer: collectors are
arranged over each group of bins, The capacity of eash

bin is 199 tons, or a total Land Plaster capacity of 400

tons,
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The nulverizing departioen

by two men - one to each three units,
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CALCINING DEPARTMENT

In the process of calcination, or dehydration
of pulverized rock, or Land Plaster, *the larger part of
combinred water is driven off,

To produce a superior grade of Plaster of
Paris it is essential that the dehydrating process be
carried to the same degree at the completion of the
operation and that the prcduct be absolutely unifcrm
throughotut,

The writer has studied the action of materials
and fuel gases on other designs, and by having carefully
watched for the first signs of weaknessas and their
developments, gathered a great deal of ir“ormation. In
the design of this new Calcinging Ketile, the writer
attempted to eliminate all former troubles and
weaknesses, anl also aimed to get greater capacities and
output, higher fuel economies, and small maintenance costs,

The principle of the Calcining Kettle is the
hatch process, The general dimensions are as follows!

T.e Kettle proper is 16 feet in diameter and
15 feet high, with four (4) 15" diameter flues running
horizontally throush the shell, and a four-arm agitatot

shaft running in its center from adbove. The bottom of

the Kettle is spherical in shape, with a rise of 12%
in its center, and is “ocated 10 feetl above the Grates,

The furnace is of the extended front pattern and has

256 square feet of grate area. Bituminous Coal is used

as fuel,
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The kct'le precyer is located over a rortel cone
structicn fire brick base, tlint the heat moy strike the
trtterm and pacs sround the Kettle, throush the flues, end
tlhience to the Stack. The entire unit is encased in a
3/18" Steel jacket 14 ft, 3 in, in diameter zrd 24 ft,
€ iz, rich, with the necessary inspecticn and clearcut
icore gecured tc it,

Fach Calcinir; Yettle has a 1CC Ton Land Flaster

.....

j—

Tial, ™is material ie

M

bin freom wiainct to draw its mat

delivered to the Wettle from “lhe Yin Tty a special desizned

ftad

porer operated screw conveyor feeder consisting of

twe 9" screw conveyors in a 10" J,I, pipe, delivering to
one 14" screw corveycr runnirs on an inclire and deliver-
Irne tre materinl to the Kettle threcuzhi an opening in the

v
Ye

Nig
cr

le vertical ehaft carries a hottom sweep

0]

torp. r
arm and threz egitator arms placed three feet apart from
bottom up, The Yo+ttom sweep arm is curved tc suit the
curvsture of tre kettle boittom, with a space of 4" tetween

tner;, &nd Las attachedl to it 2/4% ancrcer chaira, arranced

~ -

ir 1vops so *Xat ihe drascing chains sweep the complete
votitem at all times, This sweep prevents any matarial
becoming atiz~red to the Kettle botlom, for chould this
condition exiest the bsttom woild realily be destroyed by
over reatins and tarnirg,

Tre veriical shaft is driven at 250 1.2.K
25 H.,P. back-geared Wotor and 2 heavy set c¢f bevel
gcearing.

Mhen the Calcoiving Kettle is stortel in oper-

ith the

aticn, the waterial is celivered into the Keiile with
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cper s¥all no*t te less than 212¢ Fahr,

L]
turosugh a ICY stenn ctack rising from tre kettle top ts
the dust cramber, “hen tre caleining rrecess is finished
tre material is discharged,ly gravity, throush a 18" x

14" cperdins birpgel ciunterwelsiited gailte lcziited at tre

bettem of the Kattle, end passes inte thrhe Hot Fit) or

t 'J
v \:
4]

ach tle hag its zwm recaliver, cr ot Pit

Y orwed - - ;,, - Mae A SRR VAt ~4 =
ravivrz & capac 3£ 20 Tons of freshly caleoined Plastelr,
T ALY HIE ~ N N ~ - ~ -~

Each Int FPit kas a 10" vent gire leadins tc the reoof fox

thie purrose of allowing the air to escape as tha Mettle
is ddecrzreed Intc it, The Tgt Pit 1e ennlcsed with e

cernecrete top, and has a lMan=hole with raiced ecides in 1t:
crr.ter 22 that riec forelsn matter can enter the P4,
The cepzacity of each Culeining Ketile was
placed at 13 Tons per baich cf Calcired Plaster, and with

an average cf 2850C torns per unit in 72 heurs, >~ two shifis,

do

Four Calcirirg unites were necese=ry tc give the Zerired
yacity of 1C00 tens of Zalcired Plaster,

Cne lorge duste-setiling charter of 260 square

feet in average cressegecticn and 23 feet lors ancomric-
dztes two Calcinirg Kettles, It is lececatcel axeve the
Kattles and has two rLeppered vorters with 9" ecrew

conveyery in trem, to carry the sctilings back toy thre

Land Plaster bin for uee ogzain,

Theve tre vallg ¢f the dlidreetiling ¢



1rig w211 of Gyoeur Rlocks wos uaed, es it It highly desir
atle Lo keen the tomrerature of tlec Austi-cat*liny chame
her Yizh ernnnsh to prevent sny crnlensaticn of water vogc
Tre dust-zettlings cannct be returned tn the Tand Flaster
bin unless Lrey are d-y,

s

-~ v, .4+ N P - - -
ne Fettle srmuke steck prsces throush the dust

- PR A Lol ot o b

crhamher Yut is graotected by a steel shell forrmirnz a 4%

alr erace around same In the dust chamber; trhis also
alds in mairtzining a hizh temperature,

thie duzt cummbers wheve the water vapsr rasses throuch

a fine water syray and any dust zrecent 1s vashed ¢2wn

andl onrried awey with the watte water, while tre garcec

b ]

tre venrtilatore in tre roof c¢f $-is Tashine

pass ~Qt ¢

crarher,

the Caliciring Kettles into tre Hect Fit, Trig product,

due to ite nature, regquires care®il handlinz and great

precattions muct be taken t»at it dces rot ceome in con-

RV

tact with dampnes or any un-calcined material, This
material is dicckharped intc the Hot rit st a temperature

Jerrece Tanr, and TX¥UX possecces the

©

¢f from 320 to 32C

short time until scme ofF the entraired alir escsres, the

- L] TR R ~3 4 3
ta flow gt all, withont azitation,

The Hot Tit was deciznedi with a steep pitcherd
conical bottom terminating in a sue

screw conveyer feeder, Tris feeder discharr~es tle



material intc cne of two 13" screw caonveycsrs rlaced under
the ' feeder, The 9" screw caonveyer fTeeler has a 4" to G"
varying ritch screw plsced in = 10" V,I, pi;e and is
driver. T power,

The Calcined Flaster Is dizacharged frem the

3 it je deszsiratrle

Rl

ettt e Yy gravity inte the Uot Fit,

to get tre materia) cut in s short time, The averige
dissherivng tire is less than cne minute, To zet the

cravity digcharpge it i3 nececssary to have the Hot Fit
a8 Jow as e discharce gate, whi~h, in »akin> a Tot

Fit large enough to hold two batcres from tre Kchtles,

Triras the Bottom of thre contzirer well belcw the
ground flcor line of the Kebiley end in a resion suabjlected

to water and pround alcture,

to water ani dempnecs In connection with the Fot Pitls,

foundaticons and are not in centact with trem, Thre
Tlevator boots are nade vwater-tizhit up to IZY abere tre
floucre lire and tl.c serew conveyers are set clear of the
floor by over 12%, so that not until tle water is 1
nigh over the Hol Fit bacement fleoor will any water enter
tre dampress, however, is objecticnable

ce 4 o
the srstem;

e -

and under ordirary conditions s1:uld not exist tc vy



ig complieted, 4hie materizl would rave to be returhed to

the r

w or

7]
a

tihe Land Plaster Yin and re-calcined, A

)

uncalceined material is very detrimentzl to the finicol.:g

prcoduct, en entirely separste sretem of conveying and

elevating is esuprlied Lo takc *tris rmaterial tack *to the

.. ce . o Y ¢ L IR ~ -~ -~ . \-
Tre mrterial is draye from the 1ot Tit Ty the

1lo tre firast LZ2% corew

*
‘v
Ch
-
oy

corveynr, which carries tre matcrial to a 14" x 7"

twe (2) 12" lsivitutins scorew conveyera cver tre Tan?
Ilecter Yius; it can be ¢lacharged into elitlier of

trese conveyore ¢r irto *tre 12" screw conveycer leadirng

- 3 < + 9 .. eI, 4 1. 1~ ~
vin dn the Warehcuasg, by the zld of

a vrenial threseway cpoul, By Gischarging tre material
frem the eleveizr to ore of the tuc (2) Tard Plaster

Jistrituting converors, tre wmatsrial can te placel in

any ore ¢f tre YLins Seosired,

]

™:e Calcired Plaster is ta¥%en from txe Hot Pit

T the zpccial feeder and dischrrzel into tle second 8%
screw cornveyor running to the 18% x B" tucket Tlevatlr,
elevated 80 feet and Uszcrarzed into a 1IM sorow cin-
veyor, which ir turn discharges irto twc 12" sceew cone
vevors runu.rg abt ri-ht angles trreourh a high bridge ¢
the Calcired Placter storage hins in the Vareisuse., These
conveyors wie ran at 22 3,P.M, anl at that speed the
conveyor fiichts agitate ani tend fo 1ift the nntevial

o
9

somewhat as it is bveingz conveyed, As theae cconveyor

ave csore-rel TS t-is 1'1 ation and exnsure to the air

(234
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