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v IMPRQVIED'. SORGHUM-EVAPORATOR.

- The Sclgfhftle— rrfértch 1y ilt: ﬂgese Retters Patent mth kg yattnfihe_s;mtc.- o

- TO- ALL WHOWI IT MAY UONCERN

Be it known that I, EBENEZER SPERRY, of Mmml Village, in the county of Mleml, end Ste:te ef Kensae,

._'heve invented a new and usefal Improvement in Evepemtlng Apparatus for the extraction of ‘the se;cehmnne

‘mattér from the juice of serghum and sugar-cane, or ‘other seeeharme-producmg nmtermls, and . I do her eby::

“declare that the following is a full and clear description theleef refel ence bemg hed te the eccompanwng drt‘m -

~ ings, and to the letters of reference merked thereon. ' | T S o

- This invention relates, ﬁrstly, to the peculiar form of b011e1 used in this eveporate,t, secendly, to an __ﬁ_i_i ney

KR elevator, by means of Whlch the bOIllnﬂ' ﬂuld ig- elevated from one beller te enetbel, thndly, to a eleenser,}_-{jf:.-__3_;".
..n - - which is used for the purpose of drawi ing off from time to time sedlmentm y 1mpu11t1es, sueh as ear th} matter
e - or glutinous. residue that will accumulate in the bottom of the boiler during the bellmg l)reeese, fem tlﬂy, to’ e,n-..:_'i"-j:'_.: '::
R  arrangement of skimmers and sinks, the former of which are self-epemtmg, and ‘the-latter are deswned to .-

_receive the new liquid supplied to the boiler and the. dramege of the skimmers, or 1et11e1 the fluid that mll 111se':-7i‘l_ff_;':_'
“in the boiler by the process of bo:hnrr and ﬂew over into the sklmmers, and so ‘on dewn mte the smk e,rrem, thus -
-fermmn-a continions upw.ud and. deenward flow of - the. boiling llqmd the smks are dlYldEd mte an’ upper:;{;'fj__
and loe er portion to each separate one,.the lower or sub-sink portion being deelgned to receive the heavy sedi- -
mentary deposit, that would superinduce bnrmng or scorching of the sirup if it were. allowed to settle on'the
bottom of the boiler in parts e\peeed to the dneet action ef the fire; ﬁfthly, to a ceelel for le‘eermg the'*_'_
temperature of the liquid in the boiler, where it is beﬂed to the highest state of cencentretien, emthly, to -1,
condenser and liquid-heater, where the steam from one.or more of the boilers may be condensed and. utilized; R
I seventhly, to a hot-air dr ying- -chamber, where the fumes from the boiling SII'll]_J mey be utlllzed end e1gl1thly,7_-_i:"_-j_:ﬁj.;f )
_S to the air-heater and. heet-reguleters, and-also to the arfangement of hot-air flues. = L TR
. Mo enable those skilled in the art to meke and use my 1mpreved evepomtmg eppel etue, I mH preeee:l te_:_-'__;'- C
o describe its construction and operation. -- . - . DR
-, Figure 1 of the drawings is a plan of the 1m1}10ved apparatus.
R Figure 2 is a side elevation of one elde of it. |

£ Figure 8 is a front elevation. |
Figure 4 is a longitudinal section ef oné boiler end its emks, and the eleenel - R S
Figure 5 is a transverse scetion through the series of boilers, _ehemng more clea.rly the eenstl uetien ef the;_.'5;_.5_:12;';:'_;:.5
boiler bottoms, also the cooler and the condenser. o | I o
. Figure 61s a sectional elevation of the hot-air dr ymg eh'nnber
Flgure 7 is a sectional elevation of the ﬁmshmg Loﬂeh I . S
- A, in ﬁge 1, 3, 4, 5, and 7, represents the boilers recenmg the gleen Julee | The bettems the1eef e,le, as.
shown in fig. 5, eempesed of flat parts @ and ar ched parts o/, for .giving a lerge capaclty end affor ding B lerge:-_g.:
heating surface. The several boilers A are placed relative te each other in the positions. as. specml]y eheﬂe nin
ﬁg 5, and the hquid is raised sueeeeswely from the lower to the Iughel bellere by :111 e]evetel dewee, speelelly'-gl'_
" _shewn in figs. 1, 2, and 5 5, and thus enenged "B is a funnecl-shaped lJase, restmn‘ upen the bettem a ef eeeh
T boiler A. B eenneets st the tep with a tube, B!, which councéts with the mehne(l tleugh B2 When, oW, the'___f-;’.ff";j
B liquid in A bells, vapors collect in B e,nd rise 1n B, If the pressure arising f'1 om the escaping V‘Lp{}le 18 eu{'ﬁelent
- @ current is induced through B and B! u hich mll cause a flow of l:qmd up B end B, and into B%. Sheuld the'i'gf._..--3,5:3-_;;__:?
». steam current, heeever, be meufﬁelent to- raise the fluid, a small steam pipe III‘L_Y be- mtl odueed mte B‘, end e.
pE ~ jet of steam be used therefrom in connection with the forces ft,felesetd, said eteam-.]et ectmg oun the prmmple ef'.':.;:
L a steam-siphon. o insure a free and casy flow of the liquid in the t1eun~h B2, that end of it elneh is suppetted_-:'f"-;'.._']__{;
by the tube B! should be a lithle higher than the other end, thel eby giving & gent]e desuent to that end; ‘of thel'f:_'_-.if'f;_._-
'treugh to which the ltqmd is expected to ﬂem The flow of the hquld in this tteun‘h mey be 1es:ruhted by Ieeans_
- of a feuntem-geuge, . €., & gauge which is -wtuated by a floating buoy, 1est1ng on the eulfeee of the fluid, ina =
vessel communicating mth the boiler. In the pleeent instance it consists of a 13!10}“811&!1’1]}61, C, mte 1?111{:]1 the
L 8uid from the boiler flows through a connecting pipe, and stands at the same height in both boiler and buoys =
-- o e‘hember, and when this sur feee is as high as 1equned for the boiler, & ﬁeetleg buoy Wlthm the ehembm Cwill®

” L .~ Traise the led C‘ to Whl(:h 1t i3 efteeherl and tlns rod mll in turn raise the euter end of the 10\-61 C and eenee-f;g;_:;fi_j;éf'-'f
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queﬁtly the inner end of this lever will suffer a,'f}mresptmdinﬁ depression. The rod %, attached to the inner

“end of the lever, has a.gate, Cf, which, when the buoy is:raised, will be forced more or less into the trough B

and thus impede or wholly stop the flow of .the liquid in the qmd trough. It is to be understood that the buov
- chamber is to be connected with the boiler that is to be ﬂlled, and thel'c will be ene of these fountain-gauges to
cach of the boilers, the first of which will regulate the flow of tho raw juice or liquid from its reservoir into the

primary boiler. The other gauges will 1e"rulate the flow of the fluid from the several elevators, one of which

will be placed in each of the bOllGl‘S except the last, to feed the boiler next above and behind it. The clevator
placed in the last boiler will he usul or a.different purpose, as will.be hercafter more fully explained. When

the gate C*is shut down tightly into the trough B the fluid contained.in the trough will overrun the mdes of

the smd trough, and fall down again ints the- bm]el from-whence it was raised.

The thlrd part of thisinvention, the cleﬁnsm, consists of “the: f{}llowmfr dovices: Dis a reservolr or cham-
ber, which has a hopper bottom, from the bottom of which there is a waste or discharging pipe, DY, and this pipe
should be provided with a stop- cncL (nut shown.) The reservoir D should be connected with the bottom part

of the hoiler to which it belongs by a pipe leading into the sink connected therewith. Of this sink 2 more full -

and complete description will be given under that ..1ede and this connection will thereby be more clearly under-

~ gtood. From the top end of the reservoir or chamber D therc is a vertical pipe, D? the upper end of which 13-

to be in open communication with the boiler A, and this communication may be'made, as in the accompanying
drawings, through the buoy-chamber C. The object of these connections is to keep up a continuous current
into and through the reservoir or chamber D, where the heavy or carthy depomts will be left, as it is the lowess
point in the whole series of vessels forming the boilers and their. connections, and from this receptacie the
heavy deposit may be drawn off through the discharge pipe D'. The stop-cock or faucet which governs the
discharge from D' might be made to operate automatlmlly by a IﬂGdlﬁEd arrangement."of the fountain-gauge
alr eady described. | | | |

There is at each end of every boiler a sink, E, into which the boiling or sur rface liquid is precipitated, and
from the bottom of which it is afforded free. a,nd Gpen aceess into the b01le1 again through an aperture made in
the bottom part of the partition wall that divides the boiler from the sink. A continual upward and downward
flow or current of the boiling liguid will thug be maintained during the whole operation-of boiling. There may
be other forms of sink used, but this one i8°the most preferablé.  The others will be descubed hereaftnr There
should be at one end of each boiler o sub-sink, E into which the heavy deposit or ea.,rth}' matter that may
adhere to the cane when laid upon the ﬁeld durmg harvesting, or the muéilaginous residue of the sirup, will

settle, and may be drawn off through the pipe ¢ into the purifier or ¢leanser D. Another form of sink is repre- -_

sented in figs. 1, 4, and 5, by the Ietter F?  There is also a detailed sect:.onal drawing of the sink I&, ThHe
construction of thls sink is as follows: A trcugh ¢!, placed.at one end of the boiler, has a leg, & 1each1ng down
into the deep part of the boiler, to within 2 ,'short distance of” the bottom @. Thege is a trough, ¢*, placed within

the trough ¢% and resting on it by means- of short legs, so a,s to leave 4 space of half an mch (more or le::s)

between the bottoms of the two tiays. The tray or trough ¢* is also a little narrower than the other one, and

the space left between the sides of the. two should be adJacent to the boiler, and a skimmer, ¢, which is. an

t -shaped piece of metal, is arranged with one of its legs attached to the end of the boiler proper, or the inner

side wall of the trough &’ while its ether leg is extended down into the trough & to near its bottom,  As the
fluid from the boiler ﬂows over the sklmmcr e! into the trouﬂ'h ¢’, 1t will rise up n the space formed between the
“yvertical Iew of the skimmer and the cantiguous side-wall of the tmarrh ¢, over the top of which wall it will find
an exit down through the leg ¢* into the bottom of the sink, and thence again into the boiler as before. The
vertical-leg of the skimmer e“ depending into the fluid in the trough ¢® will arrest all of the scum that may come
over with the boiling: fluid. This scunr will be disposed of in a manner hereinafter explained. By constructing
the sinks as in the forerromg descmption, the heavy deposit is allowed to settle outside of that part of the bOIlPI
which is exposed- to the direct action of the ﬁ1=e, and consequently thc-ne is- but Iltth ll‘Lblllty to burn the
boiling fluid. . - |

The skimmers E' arc to be formed of sheet ‘metal, and very ﬁnply perfor atcd They are to be attached to
the ends of the boﬂers, directly over the sink s, md S0 auanﬂed that the scum whlch rises up on the top of ‘the

boiling fluid will fall over into them, where what is really scum-can be drawn off.. The agcending volume of the-

boiling fluid within the boiler A will flow over into the sinks through the skimmers E',.or those already described
as belonging to the sink E? and thence down into the sub-sink E" and so on back into the boiler, thus keeping
up a continuous upward and downward current of the Doiling fluid. Tn-case the seum should not be sufficiently-
drained beforc passing from the skimmers, therc-is a trough, E , along the sides of them, into which the sur plus
Auid may escape, and from whence it may be drawn througha mphomc tube or pipe, €%, anfl be conducted thence

back into o boiler through a tube, (not shown.) In order to make the scum and fluid boil over into the strainers

~ and not into an a::honung boiler, or on to the gr ound (if only one boiler is used,) the side walls of each boiler
sht}uld be made some three or fom inches (mm ¢ or ]eﬁ) hurhm than the end walls thereof For details of these
parts see fig. 4.° | | |

We now come to the dO:Gli}}tIU‘l of the last or finishing boiler, and of tlrie cmlm wnnceted therewith, In
_order to prevent burning the Lighly ~-concentrated liquid undm the fununel B* in this boiler, I cause the llquzd to
" be fed directly into it through the stand pipe BY, (see fig. 7,) which operates as a veceiving'sink for this boiler.
The trough ]}', which supphes this last-named boiler mth its fluid, discharges its contents into a small funnel,
B% on uhe upper end of the pipe Bt ‘In order to rotain the fluid in the ]‘tst boiler as.long as possible, and as
the same time to keep it at auniform, tempea ature, and to prevent scorching it, I employ a {:oo]m of the following
construction, which will be readily understood by reference to fig. 7. This cooler has a plate, F, which ilt.‘:
'alesely to the sides of the bmlm but’ 50 a8, to 1eme an opening at cach end which will allow the air to enter.

-
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On each elde of the plate F there is a velilcel plete, F, extenduw the whele length et the beller, end sey, sm' S

to eight mehes (more or less) above it. Just above the plate T, end between the plates FY is another hemeentel.
| _plate F2, the ends of eluch are bent dewn to the plate ¥, and these two teﬂether form a deuble bettem, Wlth 3

. dead space ‘of, say, half an 1nch between them. - About one or two inches (mere or. less) uelew tlle top edges ef;f"-‘"-
“the plates T is another heuzentel plate, X?, 'e hleh is perforated mth a lelge number of. vely smell heles Therf
‘plate F* has a channel, f, of the depth of .one or two inches, more or less, ehtendmg across its centr e, end fmm o
this groove the said plete has a gentle descent of about one (1eglee (mele or less) toward each end Thele mll:”' |
bea flange turned up at each end of this per forated plate, and these flanges, tefrethel with the upper edges of
the plates B!, will form a shallow basin on the top of the plate F3. The plete F fm. ms a cIese—ﬁttmg joint along
~ the top edges of the plates F', and a cover for the shallow basin above F% This covering plate should be somewhat
longer than the sides F', and have its outer ends turned tlewmverd 80 as to prepelly dn*ect the cmrent of the'sz..-gf
 “incoming air in its flow into the chamber between: I end K4,  The cevermg plate F* llke the plate F” has a, _:
~ transverse groove or channel, f nhleh when the two plates are in place, will extend. deenwmd into the groove
_in the lower plate. The groove of the upper plate should be finely perforated 50 a8 to pellmt the fluid to: pese@{
through without any of the scum, The channel f(in figs. 1, 5, and T) connects w1th a spout B, To. retmn the
flnid in f to a proper ‘height, it is compelled to flow over a partition, f%, ﬁrr 1, in-its passage tewerd F*" Frem'j_”f.ﬁ?‘f
# the fluid is forced to diffusc itself over the sloping perforated plate ¥ Throurrh thoe perfor; ations her eef the
- fluid ﬁlters, being cooled by the currents of air passmg between the plates: F? and F3 'end reaches the pletes Fﬂ,}?_;fsl

and F. The fluid then passes the skimmers E!, fig. 7, in a manner similar - to the one fermerly deeenbed I
employ the pipes f* and f% of fig. 5, to carry off the vapors from the space beteeen F- and B3,
-~ We next come to the deecrlptmn of the condenser and llqmd heetel, by meens ef whlch the vﬂpel thetf
rises from the boiling sirup may be utilized, - In the. accompanying illustrations, the eteem is enly cenveyed to

the heater from the finishing boiler through the pipes f* f3 (see fig. 5,) but it is ebﬂeus that by a enmler errange-_;
ment of pipes, or of a single pipe and cover over any of the boilers, the steam frem the beller or bellers 50

conneeted might alse be utilized in the same manner as that next heremefter deserlbed The plpe C'r 1eeewes the;i_

~upper ends of. the pipes f? and f3, and conduects the vapor received the1ef1en1 into the heeter G'. The pipe: G
~ has an elbow at g, and a nearly herizontal pipe, g', leading from the smd elbew into. the heeter GL This pertten:;{;{ :

~ of thé pipe ¢* should be slightly. inclined downward from the elbow to the heater, so. that any condensed eteemf.”l?;

therein will run into the heater. There.isan. escape ehlmney, G? leadmg upwerd frem the herwentel plpe g ,

and this should be provided with a damper, g% near its lower end, so that the dlreet eseepe of the stea.m a.ndi;
air may thereby be cut off and tumed aside into the heater. An escape pipe, G leading fr om. the tep part of
“the heater, discharges the escaping steam and air into the chimney -G% above. the damper g° When the smd_'_}_'
‘damper is closed, the flow of the steam and air will be .into and threugh the heeter The heetel dewee Glis .
intended to receive waste steam from the pipes f? and f° and g, as shown in figs. 2 2 and 5. The said eteamﬁ.ff';;
passes into the exterior eylinder g% Within this is a corrugated cylinder; elesed at each end, h 5 te receive the;?'gfff?
fresh or green juice, which passes into and out of said.cylinder ¢* by pipes, &, at eich end of gt The steam - .

sulreundmg g* then heats the llquld in ¢g* prepm a.tmy te lt‘:‘- bemcr bo:led in A A feueet (net shewn) dl ews eff

~ the water of condensation from g°

The next feature of this invention is the drying: ehan1be1 This CDHSlStS of a ehembet H the uenelel;"?.:'*:?

outline of which is clearly shown in figs. 1, 2, and 6. In the pr ehmmm y synopsis of this. pert ef the 1nventren,§--_55_-f;
I would state that the primary object of the dlymg-ehember is to still further reduce the s sirup to a more con-
~ centrated state after it leaves the ﬁmshmg boiler, by running it in small streams through a heated current of air,
and the said heated air would, by the operation, become so impr egnated with the fumes of the beﬂmg sir up thet.‘f?f' jf
it might be utilized for the purpose of drying fraits, and afterw eufls fed into the fulnaee under the boilers in

its heated state to support combustion. The internal arrangement of this drymg-e}mmbel will readﬂy be: under-'ﬁfi_'_"f

~ stood by reference to f g. 6. The top plete h forms an an crle of about ten degrees (more or lese) mth the hf:n-izen..__',;.':7E

A short dlstence below the plete h (say ene or twe meees) is another plete, hl, set at. the same engle ef 11:101111:1.-.--":-%5

- tion ag plate . The vertical plate % runwing frem the top plate of the drymg—chemher nearly to the bettem,_g_;_.j
forms the chamber 2%, fig. 6, into which the heated 2ir passes (from a heeter, I, yet to be deseribed ) The tem—_
~ perature of the air in A3 is 1eguleted by a valve, K which may be made to act &utﬂmatleelly | MOEE I

The air-heater Iis formed (see fig. 5) sxmhrly to the fluid-heater G, befme deseribed. Itmay be sestftmed en

B the air-supply pipe ¢, fig. 6, which receives fresh air from without and passes itinto the corr ugeted cylinder. of the aif-
~ heater I, at the same time the hot gases from beneath A strike the exterior of said corr uﬂ'eted cyhnder, thus heetmg o
~ the air within it.: The hot air heving passed out of the heater T and into the ehember 73, passes beneeth thepar-

tition A% (see fig. 6,) and into the d1ymg-chembe1 H, as before stated. : Beeldes the dwiswn 7, A the interior of .
the chamber H.is subdivided into two other apartments, &* and A, The apartment, I has a series of: perfeletedfﬁ
shelves, HY, as shown clearly in fig. 6. These shelves are similar in construetion to the: pe1f01 ated plete F3,
already described as belonging to the cooler of the finishing boiler. Above each: of the shelves- H' are. twe“_:_"ﬁ§

covering plates, H% which are arranged so as-to slope down gently toward the central trough A, The two ends
“of the shelves H! descend semewhat frem the trough to the ends. The bexhnrr ﬂuld in. J.she leet beller s d;s-g;;: i

'lll—l'

charged centmueusly thr eurrh a pipe, &, into the top of the dwmrr-ehember, where it will run down threugh

 the perforations of the p]ete A in small streams on to the top of the inclined pletee H?, which inclined pletesfi;:_'}i

will cause it to run down into the trough A%, from whence it will be again dlﬁ'used over the tep of the: petfereted
plete or shelf H', through the perferetlons of which it wﬂl again pass dewn n emall etreame te the next lower
shelf, where the operetien of concentration into the central treugh and of dlﬁ'usmn over the peifereted shelf--'i”izﬁ

- will again take place, and so on to the bottom shelf, from whence the ﬁmshed sirup may be drmm off thmugh

the speut 7 into a emtable receptaele euts:de of the chamber. Whlle the 8ir up is thus pesemg dewn frem one:
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shelf to another in minute streams, it will be still further reduced and concentrated by action of the air upon -
it, as the said air through which it drops down is a str ong current taken from the heated air in the chamber 77,
&nd drawn through in the direction of the red arrows in fig. 6, alternately under and over the several trays or

- shelves H', until it finds its exit at the top of chamber 2* into- the contiguous one A% from whenece it is discharged-
through the pipe A°.into the fire-box, and there supports the combustion of the fuel that heats the boilers A.
The end of the pipe A’ that conveys the air into the fire-box should be turned up in a ver tical direction, and a

cap, 2, placed over its upper end, so as to prevent ashes from the grate from passing down into the sald pipe

" and stopping it up. There should be an escape L,hunney, ¥, erected upon the lower end of the chamber H, as

seen in the side elevation, which will serve for the escape of the heated air or any portion of it, when not necdcd
for the use of the fire.. The lower end of this chimney should extend down into the chamber H to near its
bottom, and should be provided with a suitable self- -operating damper.. As the fire'in the furnace is to be sup-
plied with air entirely from this source after the fire has been started, there will thus be kept up a continual

current the whole time. Any steam that may be contained in the air after having passed through the chamber .

- %%, and that may become condensed in 4%, may be drawn off by means of a suitable stop-cock at k“. The chamber
7’ should be pwmded with side doors, A% through which fruit may be introduced into it for the. purpose of being
dried by the passing current of hot air, charged with the fumes of the sirup in 7%

The boilers A may be made of sheet or cast metal, and may be used singly or in groups. = If they are to
be set up in groups, (as will be most advantageous,) they should be made singly, and when set up the interstices

between the different hoilers may be stopped up with clay or mortar. Until the fluid of the finishing boiler has
arrived at a sufficiently concentrated state to be drawn off into the drying-chamber H, it may be returned to

- the primary boiler through a pipe, L, and this is the plmclp*tl admntan‘e of raising one of the boilers higher -

than the one which precedes it.

Having described my invention, what I claim is—

1. The boiler A, when its bottom, « a!, is constructed as ‘herein described and set forth..

2. I claim the combmatlon and arran nrement of the boiler A the elevators B Bl and trourrhs B, substan-
tially as and for the purpose described. - -

3. The arrargement of the cleanser D D D?, substantially as and for the purpose set forth.

4. The sinks B, with or without the sub-sinks E? subsgtantially as and for the purpose set forth.

5. The arrangement and combination of the stand pipe b* and elevator B3, substantially -as set forth.

- 6. The combination of the pipes f>and f with the cooler F F? F3, substantially as set forth.

7. The arrangement and combination of the corrugated cylinder g* with the exterior casing g’ and the

~ pipes G g, as set forth.
8. The combination of the hot-air chambel 1 with the ﬁmshmﬂ'-chamber 7t md drym n-chamber H, mmnwed

%ubstantla,lly as set forth.
EBENEZER SPERRY._

Witnesses:
Hrxry Frap,
Ceas. H. BovL.
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