(No Model.) - - B o | T2' She'etS—-—-Shleet 1,.-_'-
' | T, McNEAL. _ . S
GALGINING APPARATUS

No. 677,069, N Patentedeblﬁ 1897.

wzz_lzeSSES. R k ZZVE'ZZZLOZs - _
o ' I - - - /fifﬁiiifﬂ

THE NORRIS PETERS CO. PHOTOAITHOD., WASHINGTON, O. €.




(No Model,) . R 2 Sheets—Sheet 3. |
| I T. McNEAL. .
CALCINING APPARATUS.

No. 577,0569. - Pa,tented Peb 16 1897

. . : ‘Y:‘ | ]
Zc Q.- 0 C
# . _:T% P E IE | I i.hp |
HHKEEBR S o Sl J il
M B I
e & g

.wzfnesses - . . o A an'en-fozv |

@AW . _ ﬂﬁ Jm%
. | . | ' Al 2701 ﬂfy.f

THE NORRIS PETERS 0., PHOTO-LITHA., WASHINGTON. D. C.




10

- Unrrep States Patent OFFICE.

T—TETEEL - —F—

[LTLJ S,

e —

=" r—

‘THOMAS McNEAL, OF GYPSUM CITY, KANSAS.

CALCINING AP_PARATUS.

SPECIFICATION formmg- part of Letters Patent No. 5‘77 059 dated February 16, 1897.

Appllcatmn filled December 11,1895, Serial No. 071, 742,

(No model J '

To all whom it ma Y COTLCETTL:
Be it known that I, THOMAS MCNEAL, of

Gypsum City, in the county of Saline and
State of Kansas, have invented a certain new

and useful Improvement in Calcining Appa-

ratus, of which the followmn 18 a full cle,;u

and exaet description.

Thisinvention relates toapparatus for Gook-
Ing or calcining plaster and similar material.
The object of the Invention is to provide a
caleining apparatus of such construction that

~ the whole. body of material under treatment

is subjected to a practically even degree or

distribution of 11eat by an economlml use of

fuel.
With this end in view the invention con-

sists in so supporting the calcining vessel

with relation to a furnace that the products

- of ecombustion will be directed over the entire

20

bobtom and side surfaces of the vessel, and

in carrying the produects of combustion trans-
. versely through the vessel by means of flues | c
 at different levels and also in means for the
~ thorough &Dlt&tlon of material in the vessel.

The mventlon further consists in the con-
struction and novel arrangement of parts, as

~ will hereinafter appear, and be more fully

-_pomted out in the appended claims.

Reference is tobehad to the accompanying
drawings, forming a part of this specification,

in Whlc]l mmﬂar eh:;u a,ctels of reference 1nd1-

o cate corresponding parts in all the figures.

f 35

the line a b of Fig. 1.

Figure 1 is a plan view of a ca,lemmﬂ' aPp-

-~ paratus embodying my invention with apor-
- tion broken away to more clearly show other

parts. Fig. 21is a vertical section thereof on

B of an agitator employed I‘w 4 1s an eleva-

;; “tion showmﬂ' a closure of an outlet-spout;
40

and Fig. 5 is a fragmentary plan, on an en-

larged scale, showing means for supporting

and adJustm the aﬂltELt01 shaft.

Referrmﬁ' to the dmwmns A designates the
fire-box or furna,ee ha,vmn a smtable orate

and located beneath a ca,lcmm o vesselB S S-

- pended within the casing or wall A’ of the

furnace by means of angle-irons or hangers
O, having one arm secur ed to the vessel B and
the other arm extendmﬂ*over and secur ed to
the top of the casing or Wall A,

There is a space or annular chamber P be-
tween the vessel B and the inner surface of

Fig. 3 is a plan view

[ the casing A’, through which the

- The fl

products of
eombustlon clreulate and discharge into a
smoke-box M and out. through a smoke-
stack 1.

The bottom C of the Vessel B is pl*efel*&bl3f

| convexed, as shown, so that alar ger heating-

surface is prespnted to the furnace than would
be the case were the bottom straight, and as
the products of combustion elr(,ulate around
the side wall of the vessel through the cham-

ber P it is obvious that all parts of the ves-

sel are subjected to the direct action of the
heat. The bottom C, I construct of eompam-
tively light wrought-iron and secure it to the
shell by means of rivets, thereby wholly pre-
venting leakage of material through joints,

besmes nearly equalizing the Volume of metal

to be affected by heat at the point of Jtlnctmn
between the bottom and shell.

D E I indicate flues extendmn W 1th1n and
‘across the vessel and pl,owdlnﬂ‘ a communi- -

cation between the smoke- box N and the
space P at the opposite side.

ues E are on a lower plane than the
flues D and are directly under the same, and
the flues I’ are on a lower plane. than the

flues E, but are located nearer the periphery

of the conve*{ bottom, so that the relative dis-

tance between the bot‘nom and the flues I
and between the bottom and the ﬂues E 1s_
"substa,ntmlly the same. |

As a means to distr ibute the heat thr ou0'h
the vessel B in a manner to derive the ﬂ'reat-

est benefit therefrom I so place each tler or
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pair of flues that they radiate one from the
other from the front or smoke-box side to the -

opposite side, thus concentrating the fluesat '

the smoke- box while their opposite ends are

spread over a much larger area of the ves-
Further, I have found that the rear

ends of the ﬂues being the first to receive the
{ heat from the fumace are of higher tempera-

sel.

ture and will impart heat to a greater mass

of material, and for this reason, as well as
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that before given, the rear ends of the flues

are placed fd:l ther apart than the front ends.

The upper tier of flues D are of smaller di-

ameter than the other flues, and I find it ad-

visable to provide their entranee ends with

100

dampers, which may be adjusted or operated o

by means of rods Y.
Q is a dlseharﬂ'e outlet extended throun*b
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the casing A'and communicating with the

interior of the vessel B through the aper-
ture IX. A closure orslide-door Ris provided
for the outlet and may be opened or closed
by means of a hand-rod %, extended upward
and above the top of the Vessel .

I will now describe means for stirring or

agitating material during its caleining, first -

stating, however, that in practice it is found
essential to well and completely stir or agi-
tate the material where 1n contact with the
bottom and wall of the vessel most exposed
to excessive heat, and thatin the first stages

of the calcining the material is refr actmy

and disposed to clog and bank against the
action of the stirrer when stirrers of the or-
dinary kind are used and consisting of fingers
or scrapers rigidly extended from a sweep or
sweeps, and, further, the rigid scrapers not
Delng self—adJ ust&ble with 1elat10n to the bot-
tom of the vessel are aptto contact tooclosely
therewith when the said bottom is expanded
or forced upward by the heat.

(r Indicates a vertical stirrer or agitator
shaft having at its upper end a bevelwheel
g, engaging “with a bevel-gear ¢', to which

~motion may be imparted from any desired
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source. At its lower portion the shaft G has

a bearing in bearing-clips J, supported by the

flues K. The ends of the clips are turned at
an angle to the body portion, and adjusting-
serews 7 pass through tapped holes in Ebid
ends and engage the outer sides of Tugs 7,

extended upward from saddle-plates I, se-

cured to the flues K. . The saddle-plates I are
secured to the flues by means of set-screws
engaging with the flues and extended through
slots in the plates. DBy this construction it
will be seen that the shaft and the agitator
or stirrer arms Il at their lower ends are held
sufficiently out of contact with the bottom C
and that the stirrer parts may be adjusted
transversely with relation to the sides of the
vessel ID as its deviations of form under ex-
pansion and contraction may require. |

The arms I extend from the shaft G in op-
posite directions and they are curved longi-
tudinallyto contform tothe bottom C. Mount-
ed on the shaft G above the arms H and at
right angles thereto are stirrer-arms .

S T U "V W show the self-adjusting grav-
ity -serapers carried by the arms H. The
scrapers consist of suitdable iron plates or bars,
and each scraper 1s attached to its arm I by
means of a link or clevis /1 and a flexible con-
nection ', as plainly shown in Fig. 3, whereby
the scrapers may yield both vertically and
laterally to accommodate themselves to vari-
ations in the bottom of the vessel due to ex-
pansion and contraction. | |

The central scraper S is substantially S

form and has 1ts opposite ends attached to

the opposite arms II. The scrapers TU V
are straight strips of metal, and the scrapers
W are substantially V-shaped and are so at-
tached by the flexible connections /2’ that one
arm or member will engage upon the bottom

of the vessel B and the other arm or member
will engage against the mner surface of the
wall thel eof

- To prevent an interruption or deflection of
the angle-scrapers W in passing the outlet
K, I extend a bridge or bar X across the open-
ing. The front or scraping faces of the
scrapers are preferably inclined upward and
rearward, so that a sharp scraping odﬂ*e 18

formed.

In practice the upper flues D are Lo be
closed by their dampers until submerged by
material to be calcined or cooked, ﬂlUS util-
izing the heat from the furnace in the lower
flues until, in the process of filling the vessel,
heat is needed at the upper pmt ‘md in tho
upper flues.

Having thus described my invention, I
claim as new and desire to secure by Letters
Patent— |

1. In a caleining apparatus, the combina-
tion with a furnace, of. asmoke-box at one side
thereof, a vessel supported in the furnace and
having a space between 1t and the furnace-
wall and also having a convex bottom, an up-
per set of flues extended across the interior
of the vessel, a middle set of flues extended
across the vessel directly underthe upper set
and a lower set of flues extended across the
vessel in a plane lower than the middle set,
there being substantially the same relative

distance between the bottom of the vessel and.

the said lower set of flues as between the bot-
tom and said middle set of flues, and all of
said flues providing a communication between
the smoke-box and the space at the opposite
side of the vessel, substantially as specified.

2. In a calcining apparatus, the combina-

70

75

80

Q0

> 95

100

105

tion with a furnace, of a vessel having a con-

vex bottom suspended in thefurnace and hav-
ing a space between it and the wall of the fur-
nace, a smoke-box for the furnace at one side
of the vessel, flues -extended horizontally
through the vessel, providing communication

ITO

between the smoke-box and the space at the

opposite side of the vessel, the said flues be-
ing arranged in pairs one above another, the
flues of each pailr converging toward the
smoke-box, the flues of the two lower pairs hav-

I15

ing substantially the same relative distance

from the bottom of the vessel, and the flues of
the upper pair being of smaller diameter than
the flues of the other two pairs, and dampers
in the upper pair, substantially as specified.
3. The combination with a calcining vessel
provided with an upwardly-convexed bottom
forming an acute angle to the side wall, of a
vertical stirrer-shaft in the vessel and adjust-
able laterally with relation to the sides of the
vessel, arms extended horizontally from the
shaft, a series of plate-like serapers having

loose connection with the arms, and compris-
ing an S-shaped scraper having its opposite
endsloosely connected with the arms adjacent
to the shaff, and substantially V -shaped
scrapers havingtheir ends loosely attached to
the ends of the arms and adapted to engage

120
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- the bottom and inner side wall of the vessel, | 5. The combination with a calcining vessel,

. sSubstantially as specified. | flues extending across the same and a vertical
- 4 Acalcining apparatus, comprising afur- | shaft in the vessel, of saddle-plates on, and 13
- _nace,avesselsuspended therein provided with | adjustable longitudinally of the flues, and
-5 an upwardly-convexed bottom and having an shaft-bearing clips secured to and adjustable
- outlet for material, a bridge or bar extended | transversely of the saddle - plates, substan-
- across the outlet, a vertical shaft in the vessel, | tially as specified. | -

- arms extended from said shaft, and scrapers - PTTON N AT .
-~ moved by said arms and comprising substan- | | o lHOM_AS MCNEAL.
10 tlally-V-shaped end scrapers, the said end Witnesses: |
. -8scrapers being guided across the outlet by J. C. FERGUSON,

- -said bar or bridge, substantially as specified. A. O. CAMPBELL.
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