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‘ UNITED: STATE:S‘ PATENT OFFIC&

WILLIAM JULIUS MIRRLEES AND DAVID BALLINGALL OF GLASGOW
T o SCOTLAND T

APPARATUS FOR EVAPORATING LIQ.UIDS

. SPECIFIGATION formmg- pa,rt of Letters P&tent ND 521 724 dated J une 19 1 894
Applmatlon ﬁled Mag 18, 1893 Serla.] Nn 474 715, (No mudel ) Patented in Englﬂnd May 19, 1892. No 9, 499.

' -To a,ZZ whom zt may concern

" MIRRLEES, of the firm of The Mirrlees, Watson
.. & Yaryan Oo Limited, engineers, and DAVID |

. of 45 Scotland Street Glasgow, in the coun--
- ties of Lanark and Renfrew, Scotland, sub-
- Jects of the Queen of Great Brltaln and Tre-

land, have inveénted certain Improvements

in Appamtus for Evaporatmg qumds, (for

-~ which we have obtained a patent in Great
 Britain, No. 9,499, bearing date May 19, 1892,)

- of whleh the followmﬂ' is a speclﬁcatlon

s X

- to the horizon ' through -a hea,tmg
-and the vapor is separated from the liquid in
~ -a compartment at one end of this chamber,
- from which chamber the whole or any
tion of the liquid is returned to the inlet end
~of tubes or ‘end of tubes farthest from the
30
- level.

35

45

- lignid and vapor passing up from one serie§
- of tubes %0 the other, and discharged from |
‘the top series of tubes into a compartment
B where the vapor is separated from the liquid,

50 the concentration of the hquld being regu-

- distilling liquids such as ‘sugar in smn'le or
‘multiple effect and has for 1ts object the bet-
‘ter utilization of the heating surface and sim-

- plification of the eonstructlon of this class of. |
,a,ppamtusa -

“Be: it known that we, WILLIAM JULIUS

BALLINGALL manager of sald company, both-

Our invention 1elates to 1mpr0vements in
appa,ra,tus for evaporating, concentrating and

In carrying out thls mventlon the llqmd to
be heated is circulated through tubes pass-
ing horizontally or up through tubes inclined

cha,mber
por-

compartment by a tube -or tubes at a lower
When the tubes are inclined to-the
horizontal the best results will probably be
obtained with tubes at an angle less than
forty-five degrees.

From

‘the compartment any demred portion of the
- ;concentrated liquid is withdrawn or passed
on to the next effect, should the apparatus be .
;on the multiple effect; principle. )
”a,rrangement the liquid is fed into the lower
series of tubes in the heating chamber, the

In another

We do not contemplate_
arranging the tubes near the vertical.
return tube or tubes may pass through the
"~ heating chamber, or outside of it, and when:
- passing through the heating chamber these
- also form- part of the heating tubes.

These.

_.Ia,ted by the quantlty of the feed hqmd or

the d1str1but10n of the feed to the bottom se-

ries. of tubes being regulated by small fixed

any desired portion of the liquid may bere-
turned -and fed into the lower tubes, as de- -
‘seribed in the previous class of apparatus; -

55

openings or-by means of a suitable adjust- =
‘able valve or Valves, or the natural flow of

‘the liquid and vapor may be allowed to dis-

tribute the feed without the intervention of
fixed openings or adjustable valves.

The

tubesin the heating vessel may be either hori-

zontal or inclined to the horizon, rising in the - - S

direction of flow of the liquid. TO famhta,te S

circulation the heating tubes may be tapered,.

the area increasing in the direction of flow; _‘
also in apparatus where the liquid is fed into

the lower series the numbers or size of the- |
heating tnbes in the upper series may be in-
creased. to allow for thei increasing volume of-

the streams of mixed vapor and 11qu1d

70

In the drawings, Figure 1 is a sectional olo-

‘vation showing the heatlnﬂ' tubes inclined to

the horizon with the return tube outside the
heatmg chamber. Fig. 2 1is a sectional end
view of Fig. 1.
showing the return tubes inside the heating

75

Fig. 3 is a sectional elevation -

chamber and also acting as heating tubes- |

Fig. 4 is a sectional end view of Fig. 3. Fig.

9 18 a sectional elevation showing the retum

charged from the top series of tubes into the

_sepa,ra,tmg compartment Fig.8isa sectional
end view of Fig. 7. Fig. 91is a detail of fixed
| regulatlnn* openings to be used in apparatus
‘shown in Figs.7and 8. Fig.10is a sectional

end view of Fig. 9.  Fig. 11 1S a

sectional end view lof Fig, '_1_1.' - FKig. 13 is a

sectional elevation showing application of re-

turn tubes to apparatus shown in Figs. 7 and

8. Fig. 14 is a sectional end view of Fig. 13.
15 18 a seetlonal elevation showing the-

Tig.

80
tubes in separate heating chambers inclined
to the horizon upward in the direction.of flow.
Fig. 6 is a sectional end view of Fig. 5. Fig.-
7 is a sectional elevation showing the llqmd |
fed into the lower series of tubes and dis-

90:' k

detail of
movable reﬂ'ulatlng valve to be used In appa-
‘ratus shown in Figs. 7 and 8. Tig.12is a

0y

11qu1d fed into a lower tube and the h1gher se-
ries of tubes lncreasmﬂ'm number as the vol- 109 _
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ume of vaporinecreases. Fig.16 isasectionial
end view of Ifig..15. R
Intheseveral formsof thisinvention shown

on the accompanying drawings A is the heat-

5 ing chamber. B - o

B B:are the evaporating tubes passing
through the heating chamber A. ' _

C isthe comphrtment where the liguid and:
vapor are separated from one another. |

D is a return tube;.or D' return.tubes re+
turning the liquid or part of the liquid from
the separating compartment C to the inlet
end E of the-evaporating.tubes B-B..

F' is the steam inlet from’ the boiler or the

1z vaporinlet from aprevious-effectorany otlier

' heat generator to heat the liquid in the tuabes
BB FEE | -
G-is theinle

I is:tlie.concentrated:liguid outlett

Tigitheoutlet

the: liguid. _,
-~ Jistheoutlet forthe wateroficondensation..
IL in: Figs:. 7 and: 18 is: the: regulating fixed:
openiug: or: adjustable: valve admitting the:
liquid:into:the:lower series-of tubes:.
- ImPigs: 9 and 10 (showing: detaillof fixed:
regulating openings: K in: IPigs. 7and: 13) Iu is:
an: angled: plate intwhichiare'drilled: the:open-
ings' M M opposite:the bottom:series of tubes:
B: 13}, the: plate L-being held: in: position; by a
SOLBW o1 seraws INo. S -
ImFigs:. 11 and: 12 (showing: de
justable regulating valve KX in Iigs:.. 7and 13)
@ is a-sliding valve in.which are:drilled holes:
PPy the: position of these: regulating holes:
relative: to the: edges of the lower series of
tubes B B-and conseguently the  amount of
their opening being regulated by means of
the  adjustable serewed' spindle: Q-and hand
wheel R.. -

In Rigs. I and. 2 the liquid to:be concen-
trated isicireulated throngh:-the: evaporating
tubes: B B; and the whole or part returned to:
the'inlet end X of the tubes B B: by the pipe:
or tube D outside the heating chamber A.

10

t.for the liquid' to:be: hea t'fe'd; .

20 forthevaporgenerated:from:

30

tail: of ad-

b,

35

40

45

The vapor evaporated from the liquidis car- |

ried: offf by theoutlet I and the concentrated.

liquid: is: withdrawn. through therpipe H,.the:

~ level of the liquid inithe separating compart-

co ment being regulated by the height of the

pipe IL.

In Figs: 3,

tubes I D' are carried inside the: heating:

- chamber, and alsoact asheating tubes. Oth-

55 erwisetheapparatusare the same as shown in

- Figs. Land 2. |

Iu the foregoing Figs. 1,.2, 3,.4,. 5 and 6 the

hegting tubes are shown.inclined to the hori-

zony riging in the: direction of flow of the lig-

id, but they may be made horizontal. The

~inclination: of the tubes may be varied in dif-

forent machines fortreating different liquids,

-~ but thebest resultswill probably be obtained:

with an inclination less than forty-five de-

orees. The advantages of our invention

~would be lost by making the tubes nearly
vertical, . ' -

65

4, 5 and: 6 the return pipes or é

521,744

~ In.Rigs. 7 andi 8 the liguid. to be concen-
trated: is- admitted into:the lower series of
tubes B B by the regulator K and passes up jo
| along with the vapor generated through the
upper series of tubes as indicated by arrows
~until finally.discharged.into the compartment
‘('from which theliguid-and vapor are carried
off as described for Fig. 1.

In Figs. 13 and 14 the liguid is passed
through-the tubes-as:in Figs. 7 and 38, but the
‘apparatus has theaddition of the return tubes
‘D D by which any desired portion of the
lignid is returned to- the bottom series of
‘tubes. o S
- In Figs: 15:and 16-the liguid to-be-concen-
‘trated is fed into a lower tube B, the num-
ber of tubes gradnally increasing: to- allow
for-the: increased volume:of the: streamns: of
lignid! and: vagpon:.. otherwise: the. anranga-
‘ment is: the. same: asy in: Figs:. 7 and: 8. Al-
|;[- though only: one:group-ofi inereasing; numben
iof tubesiis shownyanynumber of:groupsimay:
i ba:.employediin one-heating chamber;, and the: go
' distributionof: theliquidiarnanged:asin: higs.
|7 and: 8., R L -
 In Figs: 75 9;.10; 11y, 12§ and. 13! a. distrib-
uter K isishown,bus it.may bedispen sed- withy

15

30

‘and. the: cireulation: in the. tubes, allowedito g5

distribute: the:feed: liguor:. In: all the;illus-
| trations parallel: tubes:of. the:same size: have

| been'shown,, but:they may bemade:tapered:or
increased in: size:or number asithe; velume:of

| the: vapor inereases
ecompartmend. | -
. Single. effeet apparatus: have been: illus-
‘trated, but any number of these apparatus:
may be combined to:form: multiple effect.ap-
paratus-and theconnections made:as:isusual
inr such:apparatus.. . |

The. resultant. concentrated liguor may be;
: recovered. or rum te; waste; or the;vapor of
| distillation: maybe condensed and recovered:
or run: to waste; or bothi may be recovered, r1o
- depending upon thenature of the liguid and

' what, is: required. to. be: recoverneds

One or more:apparatus: constructed on the:
'system now described: may be.eombined with:
'single or multiple: effect: apparatus. of ether 113
i econstruction and that i anyorder in therse-
| riesi of vessels.forming the eombination..

I We claim— o

1. An, apparatus for evaporating liguids
 comprising a heating chamber A, having a rzc
 steam or vapor inlet.F at the: top, and amn:out-
'let J at the: bottom: for the water of conden-
' sation, the: evaporating tubes B, extending
through the heating chamber and adapted to
conducet the liguid im an upward direction,,
the: chamber E.at the inlef of the:tubes, the

' separating compartment C at. the: outlet. of
' the tubes, having an. outlet I at. the top for
' the: vapor, and the pipe: I extending wup-
' wardly through the separating compartment
'having its inlet on a level withthe discharge
ends: of the upper evaporating tubes; sub-
i stantially as described. o

2. An apparatus for evaporafing liquids

105

125

I30

in: passing; to:separating: 100

85




,comprlelnfr a. heatmcr ehember A ha,vmg an
“Inlet F,and an. outlet J, the evaporating tubes

| '_ ]"B extendmﬂ‘ through the heating chamber '_
~and adepted to conduct the liquid upwardly,
the chamber E in front of the tubes, having |

- . theinlet G, the: seperatmg compartment C,
* into which the upper ends of the tubes dlS-

- .charge, ha,vmﬂ' the vapor outlet at the top,

~the liquid pipe Hconnected with the separat- |
ing.compartment, having its inlet on a level
‘with the: dlseherﬂ'e ends of the upper evap-
orating tubes, a,nd the return tube D connect-
‘ing the hottom of theseparating com partment |
with the chamber E

substentlally as de-
seribed. -

3. An appara.tus for evaporatmg hqmde"{_
-+ - comprising a heating chamber A ‘having a
- steam or vapor inlet F atthe top and an out-

E ~ .let J at thebottom for the water of condensa-
20

tion, the evaporating tubes B extending in

‘series through the heating ‘chamber, - and‘,
. adapted to eonduet the hqmd 1n an upward--
. direction, the chambers E at the inlet of the |
. tubes, the inlet G, the separating. compart- |-
_f.ment C, into- Wthh the tubes discharge, hav- |
o ingan outlet I at the top for the Vepor,'and'
o -the pipe H extending upwardly through the |

R sepai d,tmn- compartment hewng 1ts mlet on:

pr—

; 521,724: .' N

l & level mth the dlscha,rwe ends of the upper
eveporatm otubes, substantmlly as described.
4, An apoaratus for evaporating liquids

30_. : .‘

comprlsmrf a heating chamber A having a~ "
steam or vaporinlet P at the top, and an out—. T

let J at the bottom for the water of condensa- - |

| tion, the evaporating tubes B, extending in

Serles throue*h the hea,tmtr eha,mber and in- =~

cereasing in number from the bottom to the
‘top- thereof in each series, and adapted to

conduect the liquid in an upward direction,
‘the chambers E, at the inlet of thetubes, the

separating. compartment C, into which the

| tubes discharge, having an outlet I at the top
! for the vapor, and the pipe H extending up-
..wa,rdly through the separa’omﬂ' compartment' o
having its mlet on a level with the discharge ;

ends of the upper. eveporatmg tubes, eubsten-
.tlally as described.

ha,nds in presence of two witnesses.

DAVID BALLI\TGALL
Wltnesses
‘R. B. MITCHELL '
45 Scotland Street, Glasgow Secretawy
JNO. MIDDLEMASS

In w1tness whereof Wwe h:;we hereunt‘o set onr

T

| “WILLIAM JULIUS MIRRLEES -

|45 Scotlo;'nd Ssz*eezf G’Zasgow Ooshwr o
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