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" EBENEZER SPERRY, OF CHICAGO, ILLINOTS.

Lettors. Patent No. 113,590, dated April 11, 1871,

IMPROVEMENT IN APPARATUS FOR EVAPORATING CANE-JUICE, &c.

 The Scﬁédu.'_le referred to in these Eatters | Pateﬁt anﬁ making part of the _sa_ﬁme.

To whom. it MAY CONCETR

Be 113]11‘10% n that I, EBENEZER SPERRY of Ohlmﬂ*{), i

in the county of ka and State of I”IIJUIS, have in-

vented a new and usefal Improvement in Evaporators;

and 1 do declare that the following is a true and
accurate description thereof, reference bunn' had to the

accompanying drawing zmd to the letters of wfeu,uct,_
marked thmwn and beuw a part of tl]lb specmca,-.

.131011 | |
The na,tme of this mventmn relates to an im pr mfed

| .COHStiIlCtlUH of empol ators, more Jspeumlv designed

for evaporating cane-juice; and consists in the pecu-
liar arrangement of the ﬁle-places and their connec-
tion with the evaporating-pan, by means of which the

- greatest result can be obmuled from the least fuel;

'dlso in an apparatas for cleansing the juice, which lb
‘used for the purpose of drawing nﬁ“ from time totime
the sedimentary impurities whmn will be pr ec,lplta,ted
to the bottom of the wells daring the boiling process:
-also;’in -an arrangement of selt-npemtuw slmnmuf:,,
~and a receiver, through which fresh Jjuice is supplied

to the boiler or e 1pomt1urr-1nn also, to an arrange-

ment for cooling off the liguid when 1t is boiled to the
highest state ot concentration ;. also, in air and heat-
I'qu]&tOIb and awr-flues, and in a novel arrangement

of its various pa,l ts, ‘as ‘more full} hemmafter de-
SGllbLﬂ |

“Rigure 2 is a pubpectue pl.;m of my boiler and

| vfipomtmfr-pcm, with a portion of one of the walls
‘broken out to show the ga,te; between one of the sinks

and-the boiler.. -
Jigure Sisa pl:a,n of the fire- p]aces *md fines.
Tmule 4 is a perspective section showing the re-

ceiver, thwngh whicl fresh juice is fed to the boiler. |
~Figure 5 is a hot izontal ver tlml section of the con-

densm.
Tigure 6 is a side elevatmn of the smne with a por-
tion of the Jdck(,t broken out.
I‘Ig:.mt, { isa cross-section of douh]e wall A%,
Migure § is a front view of the same.
'I‘u.{me. ) 1s a bottom plan of the regulator.
~Figure 10 is' a cross-section of the same,
| I‘1nmt, 11 is a sectional elevation of the same.
This invention is designed to be an improvement

upon an “evaporator for which Letters Patent were

issued to~me on the 10th day of beptember 1867.
In the accompanying drawing—
CA represents a tne p]a,f-e pr m'lded with a pmper

dom, a, through which to introduce fuel, while

Bis anutller fire-place, also provided with a similar

“door, b, for a like purpose.

A doubl{, wall, A’, surmounted by a hinged damp

er, B Ol)Ll’ltbd b} EL suitable handle, C, 110111 outside

thie C:IS{? is interposed between the fire- ,nlaces.

Figure 1 is a perspet,twe elevatlon of my appa-
| ratus. " | |

The damper C, when turned up, cuts off any direct
conimunication b{,twem the two fire- ])1&(36#: A B eX-
cept as hereinafter mentioned.

C’is a boiler, the well of whmh forms I:he top of the
fire-place B, :-,md it is provlded with an upper smd

lower series of tubes, «" b,

For ordinary purposes the fire Should be made in -
the fire - place A, draught being admitted through
proper openings 111 its rear wall, as shown, and regu-
lated by the sliding damper D the damper B’ being
closed or turned up so that its edﬂ‘e WIII Ie.st ag amst
thie bottom of the boiler ¢ '

The produets of combustion are carr ted thmugh the_

Jower series of tubes b, and, striking against the front

wall of ihe fire-box 11‘- 1etu1*n tlamurrln the upper se-
ries of tubes «’, which ‘extends backward throogh the
rear wall of the fire- box A, and are dischar z;red into
the flue D', where they mingle with jets of air admit-
ted- thlounrh the upemug E and (1180].1&!’“‘6(1 thmuﬂ'h

-th(, flues e.

Should more fire be quuned it may be made in the
ﬁIL-])O‘{ B, which reeeives its draught is admitted
through Gpenm% ¢ in the double wa,ﬂ (see fig. 7 ,)
wlnuh are.regulated by the Slldll]ﬂ‘ damper . |

:\11‘ 18 {Ldmltted to these openings thmnn‘h an ori-
fice in the base of the double wall.. .

The rear wall of the boiler ¢’ has an upward a,nd'
backward curve, terminating in an evaporating-pan,

1%, which has 8 slight 1:1@1111;1,1;1011 upward and rear- .

ward. This plan also forms the top of the flue D',
Tlhe boiler aud pan should be filled with cane-juice,

”the oates d’, which close openings from the boiler into

the wells 01* sinks ¢ being elosed, until the whole sur-
face of the evaporating-pan is COVBIG(] The depth of

 the juice in"said pan may be governed by the adjust-
-'ab]e gates ¢, which afford communication batween the

pan and. the drip-pipes I and into the leaders f, which

- ¢onnect, :-J,t the OIJ[)GSItG and lower end wlth the sinks
~or wells e.

- As soon as ebulltmn I:&kes place the steam swells
the volume of juice and inclines it to run over , when
the juice will find an exit through the gates ¢ under |
the fixed gates f” into-the leaders, and thence mto the
sinks or wells ¢, whose gates 4’ should now be opened
and allow the juice to again pass into the boiler.

- These gates d being above the bottom of the wells,
.:LHOW sedimentary matter to settle, while the de.;u __
juice will pass into the Dboiler . and the sediment
may, when desued be drawn off through the open-.
ings g.
Aiter the juice has pmssed under th{, fixed gates 17,

Dbefore it reaches the leaders, it must pass ovu- other
fixed gates G’ whose top 1}:03£,ct.5 a little above the
bottom of tl](,- gates [’ , thereby wmpe]ilmw the latter

to skim thie j ,]ulce, turning the scum into the drip-pipes
IF, Whlle the ,}ulce WI]I pasa onto the perforated bot-



toms o the leaders and thence info the wells. The
scum by this means is carried-through the gates 7,
which are adjusted vertically in slides A’ and lead into
the {:.up-plpea, the scum falling through said drip-
pipes into a proper receptacle, while the vapor and
Steam pass upwaxd into the condenser, as herunafter
deseribed.

A valve, IV, which is suitably hung for the purpose,
controls the frlefl,tel or lesser flow of juice, as may be
desired, from " the ‘boiler ¢ to the evaporating-pan E.

Should it be desired at any time to draw off a por-
twn offthe juiece, it may be done through the stand-
pipe G, whose base should be in the form of a cone, or
| subqtmtmlly theat and whose upper end should Iea,d

~ info a conductor, 4, and the pipe should be provided

with any sulmble cut-off” valye. 'When the sirup is

“highly concentrated it will- be easily. burned, as-there
iz not evaporation enough from it to keep the temper--

ature below the bummg point.

To reduce this temperature withount a mduutmn of
the firé, as the lignid passes over the perforated bot-
toms of the leaders f and slow]y passes into the sinks
or wells, the hot-air is alowed to pass off through
“the plptS G, while cold air is admitted thmnu‘h tln...
- short pipes H which rise thrmwh tlu, cover H of tht,
boiler and evaporating-pan.
~ When it is not desired to draw off any of the juice

thmutrh the stand-pipe G, the conductor 4 may. be re-

moved and the end of tlle pipe turned to {hsuh..uﬁ"e l

the juice onto the perforated distributer I, tlmmcfh
whl(,h it will be equally distributed -over the width of
the evapor &tmmp..m, as. shown in fig. 2. :

Proper valves ¢ are placed in the air: plpes H, aud |

are connected by suitable rods & and beil-eranks & to
‘a vibrating regulator, I, which is'suspended from the
cover of the pal SO that it will worl fr cely above the
bottom of the pan, allowing hot liquid to pass undm‘
and hot air to pass over S"le regulator.

~This regulator is composed of coiled w ue one end,
of which is secured to the center at I, from’ thh the
whole device is suspended from the cover, as before
recited, while its other end issecured at I’ to the op~
. er&tmg—let err J, the opposite: end of which- 1% in tuml’

seeured to the cunnectmg-l ods A. |
Radiating from the center of this -device are shmt

- rigid arms, m, upon which are sleeved the conductors

J’, which are in the form of an inverted letter: U with
! thelr upper edges perforated, as shown.

To the unael side of these conductors..are Ilﬂ‘ldly
socured flanges #, which are provided with notches

“upon their bottony edwes, which notches engage with |

the convolitions of the coiled wire K in %uuh & man-
ner as to allow said wire to expand and contract freely,
while the radiating arms which are-attached to the
lever at their outm ends will, by expansion, contract
“the coil and actuate thé lwu J, and, through the

 connecting-rodd & and cranks &, lb”‘lll&tb the mlvus

¢ in the air-pipes H.
By means of’ the conductors J° the juice is distrib-

uted evenly over the bottom of the evaporating-pan,

while the perforations 111 their tops allow thb steam
to pass off. . | -

K’ is a receiving-pan, (Ieplesentul in section in
fip, 4, .with sides broken out,) through which the
boﬂe: and evaporating-pan is fed with fresh juice, as
may be required..

!

n, and a lower chamber; #'.  The juice is conducted

into the lower chamber 2 through the pipe L.

The partition o, which dmdes these two chambers,
is plowlul w1th two openings, which are closed by
valves o’ and ¢”, the former opening upward- &nd the
Jatter downward.

These two ml%% are actuated thmnglx t,he con-

necting-rods 9 and rock-shaft L/, which. ix pmpelly

This pan has an ipper chamber,

113,590

The rock-shaft is actuated by means of a float, M,
which rests upon the. juice in the empma;tmfr-pt}n

The float is secured to an-arm, p”, which passes up-
ward through the cover of said evapomtmrr-pa,ﬂ, and
connects with the rocker -arm 7, which in turn con-

nects with the rock-shaft. As the float rises and falls

it controls the valves which allow the juice to pass
from the lower to the -upper chamber and enter the
eV Lpomtmg-pan through the pipe M’, whose oppomte
end (shown in dotted lines in fig. 4) extends, in said

_empomtmﬂ-pan, nearly down the incline to the boiler,

so that the juice so injected will be dischar ﬂ*ed as near
the fire as is possible.

K", in fig. 1, represents the receiving-pan witn Its'.'

cover Olh

An air-pips; N Which passes downward thr ough the .
cover of tlie bmlel (r, allows a current of cool air to
strike upon a shelf near the front of said boiler and
Stnkmtr the shelf in” this manner, the
column of air is bwl{en up and diffased over the whole
surface of the bmlmg llqmd This shelf is not shown

near its top

in the dmwmg except in fig. 3, and is lettered N, and
in fig. 7. L |

{ Oisa heaﬂser or condenber Wllen{nsed as a heater
| for juice to be dischar ged through ‘the pipe L; into the

receiving-chambers # %/, and thence into the evapo-
rating-pan, the vapor and steam escaping through the

‘side-pipes I is conducted by the branch pipes O into
‘the flues #” of the heater, which is composed of a se-
ries of inverted U-shaped flues, O”, having chambers

P-between and above the ﬂues.. in which the juice is
placed.

These Lhatnberﬂ also hd;ve commumcatwn with.

eachh other by'means of plpes s, which pass through

the flues, so that the juice is kept in circulation whlle
being bumwllt t0 a boil.

The supply-steam will ‘es-
cape thmuwh the pipe P
The wa,lls of these flues are double as shown in fig.

4, and the jacket R, which covers one eund-of said
_ flues, is provided witly openings and valves R’ opposite

the ends of the flues, which, when required, aJllow cool
air to be admitted m tlmm and

.S are openings through whml; the condensed steam

may be drawn oﬁ'

The:steany, on entel ing tlm ﬂue ¥, follows the. di-

| 1ect1011 of the arrows in fig.

~Should more heat be luquued than is obmmed by

| the manner just described, it may be had by dttach-

ing the pipe ¥ to the air-pipe N, which thetl, instead

.Ot feeding cold air .into the bmlu will conduct the
-steant tmm the boiler to the branch. pipes T, and
‘thence through small branches into the ﬂues 0",

through the jacket 17, which is partially broken out

An the drawing to show the openings info the open-
| au-SpLL(,eS { in th& flues.

The pipes T are provlde.l with valves, ¥, by means
of which the steam is regulated in s pttbsa,tru into the
flues.

To 5'111 bhel utilize the heat and uaste steam, the

upper end of the pipes T ter minate in a pipe, W, which’

enters through the bottom of the chamber W’ which
may be uupluyed for drymn' fruit or other nmte ials:

‘Within this chawmber- the pipe extends nearly to the

top, and wear the floor there are openings in the pipe
which may be covered with the-sleeved valve V. By
closing this-valve the steam and hot air will be dis-

 ghar ﬂed through the open end of-the pipe T, near the
Fop ut the chamhel. By opening said mlve the dis-

charge will be near the floor.
X s an escape-pipe 115mg from the top of the ch'un-

Dber; and *

X/, a door tlnoufrh which access is had to the inte-
rior ot thu ch.;unbe
What I claim as my invention, and desire to secure

journaled into the side walls of the upper chamber %, | by Letjsms Patent, is—
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1. Th,é;armugement of the two ﬁfe;boxeé' A B, sep-

arated by the double wall A’and hinged damper B, with
the bottom of the boiler C forming the top of said
fire-boxes, when constructed and operating as herein.
set forth. S S

2. The boiler O’ provided with tubes &' ¥’, in con-
nection witl the two fire-boxes A B, when eonstructed
and operating as and for the purposes herein speci-
fied.” | | o — o

3..The combination and arrangement of the tubes

@ b, and flues ¢, and flue I, with the two fire-boxes

A. B and boiler C,.when -constructed to operate ag

‘hereia déseribed.

- 4, The a,rrangemeﬁt of the bﬂliler_O’,._e?a,porating-u
pan B, gates &', sinks or wells ¢, drip-pipes F, leaders
ﬁ gaj;eg' e‘i"- fixed ga,tes f ’ g’, and ad,]ust&ble ga;tes h,

. when constructed and operating as and for the pur--

pose herein set forth. |
5. In evaporators, the valve or gate F¥; when oper-
ating for the purpose specified. -~ . -+

6. The arrangement of the pipes N G’ H H, the |

_______
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latter being provided with valves #, for the purposes
set forth. . | o R

7. The regulator I, when constructed and hung as
described, in connection with the operating. lever J,
connecting-rods k, and valves ¢, when operating for
the purposes specified. o -
8. In evaporating-pans, the periorafed distributer
I, in connection- with the stand-pipe G, for the pur-

| poses herein set forth.,

9. Thereceiving-pan K",'ﬁitrided into TWo ahambefs
n 7'y provided with valves o' 0", operated by the float

- M through the arm p”, rocker-arm 7, rock-shaft L, and
- connecting-rods ', when eonstructed and operating for

the purposes herein specified.

10. The heater O provided with flues # O”, cham-
bers 2, pipes s, jackets- R T, openings and valves R/,

openings S, when constructed and arranged as herein

‘Witnesses : )
" HARRY 8. SPRAGUE,:
- THOS. S. SPRAGUR.

set forth. o o .
) EBENEZEB SPERRY.



	Drawings
	Front Page
	Specification
	Claims

