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~ evaporated upon the outside of the tubes.

30 means for distributing the liquid to De evap-

3D

iﬂ_empm’atm‘ of the general character outlined

above.
lomted immediately above the series of evap-
‘orating tubes and upon which the liquid te
be evaporated is delivered with considerable

force, prefer ably, from a central horizontal
pipe having a series of downwardly directed
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To all whom it may concern:

Be it known that I, SaMUEL Morrs LiL-
LB, a ciflzen of the United States, residing
at Philadelphia, county of Ph 1ladelphm and
otate of l’ennsylvama have invented a
{mprovement in Dvaporatmt}* Apparatus, of
which the following 1s a qpec:thca,tmn

My invention has reference to evaporating
apparatus and consists of certain improve-
ments which are fully set forth in the fol-
lowing specification and shown in the ac-

(~ 5
companying dl‘::LWll’lgS which form a part
thereof.

More specifically, my invention relates to

that fmirl of evaporating apparatus known
"iallie” (and particularly employed

as the *
in connection with the multiple effect ap-
paratus) the evapor atmﬂ elements of which
comprise a structure 1n which a multiplicity

of unsubmerged tubes in an evaporating .

chamber are malntaimed 1n a hot condition

by steam or hot vapors or other heating |t

agents on the inside, and the solution to be
eva*jm.ated.m* concentrated is elevated and

ailowed to flow over the outside of the tubes.

My invention is more espeeially directed
to the means of delivering the liquid to be

1Lhe object of iny mvention 1s to provide

orated uniformly over the evaporating sur-

faces of the evaporator, and at the same time |
a separation from the liquid of scale
or other objectionable sediment which here-
tofore has been troublesome in interfering
with the distribution of the liquad over the

evaporating Smf aces, and fﬂw mn fouhnn the |
latter. . | _

My imvention consists in pwuduw a1

, with a pexio ated distributing plate

nozzles, f:a;om which nozzles the liquid im-

- pinges upon the plate and spreads laterally
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the said plate being so formed that the Sc,a,le
and d eletermus solid matters may escape

~from the lateral edges thereof under the car-
rying power of the sheet of liquid which
moves rapidly across the pla,te toward and

Gver the said lateral edges.

5y 1nvention also eamprehen&s detalis of
constriicsion, which, t{}ﬁ‘emer with the fea-

i

i extend into the evaporating chamber.

ported upon a “trame comprising sides ¥
teross bars 1, and end frame J.
ot the per forated plate G is somewhat less
than the distance between the side bars H,
of its supporting frame so as to leave 101‘301—- '
K, KK, upon each side of

tures above specified, will be betier undler-
stood by reference to the drawings, In which:
igure 1 is a longitudinal sectionai eleva-

tion thwuﬂ*h the evaporating appw&fm eIn-

bodying my invention; ¥ 1g. 9 1 tw*aﬂ%~
verse sectional elevation of sa,me' mm Hig.

3 is an inverted plan view of the bexjom s
plate and liquid distributing pipe.

A 1s the body of the evaporator.

Bis a vertwal tube plate separating the
evaporator mto o steam chamber © anci an
evaporating chamber D,

F are a series of tubes opening a,h}*{mgh

the tube plate so as to receive steam or other :
‘heating agent from the steam chamber and

h.:wmg their free ends ¥ closed where they

shown in Ifig. 2, these evaporating tubes It
preferably Al the cylinder A transversely
and are staggered in a vertical direction so
that the hiquid to be evaporated or concen-
trated will fall from tube w tube u its de-
scent.

Arranged above the tubes is a herizontal
pmimaied plate G, formed in sections in
the case of large apparatus, which is sup-

tudinal passages
the plate and between 1t and the bars H, H
for the free downward passage of hqm

and scale or other impurities From gfﬁ“ the

plate. The front end of the perfcrated

plate is substantially in line with tlie closed
ends 19 of the tubes ¥,

| this end projects above the plate as do also

the side bars (I, II) so as to prevent the
liguid from ﬂnwmﬂ over the front end of

the plate. The rear end of this plate, ov

that adjacent to the tube plate is separated
thmefrmn to a’'slight cxtent go us to leave

a passage K’ to enalsle the hquid  to fiow

from the perfomied plate on to the surface

Asg

and the frame J at

£
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of this heated tube plate B to keep it well

~deluged and take advantage of it as evap-

orating surface, and also to prevent material

Hrynw upon 1it.

106

The bars I arc preiemblv @omewhat r

shaped, the upper leg being riveted to the
shell A of the evapemmr the 3 intermediate
part being vertical to receive and direct the

water dowzlwa"ﬂd? and the lower leg being
! ﬂm:ed downward: to allow the 11@&1&1 and

110
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momentum toward and upen the outer {ubes,
2. ¢. the tubes not underneath the perforated

‘plate. This provision for delivering the

liguid upon tubes thus located in one of the

~valuable features of my invention, for it

permits a ¢ylindrical evaporator body to be
filled with tubes cleay to the walls of the

- shell horizontally, which has not-been prac-
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ticable 1n the Lallie evaporator as hitherto

constructed. Deflecting ribs such as r at-
tached to the interior surface of the cylin-
drical shell deliver back wupon the tubes
liquid which might carry to the shell and
otherwise #low around its circumference
without touching the tubes. . '

Without departing from. my invention,
the perforated plate may extend clear to the
tube plate, and to each side of the evapc-
rator, shell and the passages above described
tor permitting the flow from the plate of
liquid and matiers borne thereby may be
replaced by apertures of large diameter or
area or by slois through the plates and lo-
cated at each outer edge, and at the back
near the tube pilate. The shape of these
bars H may be varied. = ,

Avranged 1mmediately above the perfo-
rated plate G and centrally disposed parallel
to thé fubes B 1s shown a liquid supoply

pipe M having a series of nozzles m down-

wardly directed toward the upper surface
of the perforated plate so that when the

liquid 1s forced out of the nozzles it strikes
the plate with considerable force and spreads.

laterally in opposite directions, whereby said
hiquid 18 caused to flow as a rapidly mov-
g sheet toward the sides H, H. The pipe

M is horizontal and is supported at the free
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end by a bracket connecting with the par-
tition B. At its other end it 1s connected

with the upright pipe M’ extending down-

ward through the evaporating chamber to
the circulating pump N arranged immedi-

ately at the bottom oi the evaporator cyl-

inder A, this pump being of the rotary

character and drawing its supply of ligquid

from the lower part of the evaporating
chamber D, By means of this pump, and
the several parts above specified, the liquid
is circulated over the evaporating tubes. It
1s, of course, evident that in apparatus of
this kind, the concentrated liquid may be
drawn off to any extent at any time by
simitable pipes and:valves as well known In
the art. 1t 1s alse evident that so far as my

mmventicn 1s concerned, the hiquid to the dis-
tributing pipe & and its nozzles may be

supplied 1 any other suitable manner; and
the particuiar arrangement of the evapo-
rator ag a whole may e varied, that herein
iliustrated and described being what is

known as the “Lillie” type and is well

gnown 1o thoso skilled in the art.

mg surface.
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scale &e. carried by 1§ to freely pass by its | vapors to the chamber C through a suitable

inlet as O, and the water of condensation
escapes by a frap ¢. Likewise, the hiquid
passing 1nto the evaporating chamber enters
by a regulating valve mechanism ¢ and 1s
drawn off by a suitable pipe from the pump,
but these details are unimportant to my

present improvement.
The iquid 15 discharged with considerable
force through the series of nozzles m practi-

cally upon the longitudinal middle hine of
the perforated plate (z, 1t divides and moves
transversely across the platé toward each
side. with sufficient fovece to carry with it

pleces of scale or fibers, or other matters,

which may come along in the liquid and to
deliver them over the edges of the perfo-
rated plate and through the passages I, in-
stead of permitting them to remain upon {he

plate and filling up the apertures ¢ thereof.

A portion of the moving layers of liguid

separates itselr and passes through the per-
forations upon the tubes below and keeps

‘them well deluged. In this manner the per-

forated plate 1s maintained in a compar-

atively unclogged condition for a long pe-
riod with the need of but Iittle attention on

the part of the operator, and the propet dis-

tribution of the liguor upon the evaporating
tubes 1s maintained which is a matter of ex- ¢
~ceeding 1mportance in an apparatus of this

kind as the efliciency of the apparatus de-
pends upon this proper distribution. A por-
tion of the liquid delivered upon the per-
forated plate & flows off its rear end

through the passage K" upon the vertical tube

plate whereby 1t 1s utilized as an evaporat-
The flow of the liquid down
the tube plate also tends to keep it free of
deposited matters. The tubes I are slightly
mchined for the purpose of draining the
water of condensation from their interiors
mto the steam chamber C. |

1 have shown my apparalus in the form

~which T have found most excellently adapt-

ed for commercial use, and while I prefer

the form shown, I do not restrict myself to
the minor details, as it is evident that these
may be modified without departing from

the spirit of the Invention.
Having now described my invention, what

1 claim as new, and desire to secure by Let-

ters Patent, 1s: ._ ! ,

~ 1. In an evaporator, a series of evaporat-

g tuves, combined with a horimﬁtall per-

forated plate axrranged above said tubes hav-

1ng a very large number of perforations, and
2 pipe extending across and above the per-

torated plate and having a series of open-

Ings or nozz;esdmvﬁwargly directed toward

and close fo the perforated plate whereby
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liquid delivered to said pipe is caused to be

projected upon the plate and spread into op-
positely directed thin sheets of liquid travel-

Lhe hest is supplied by steam or hot! ing over its surface away from the pipe.

130
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longitudinal line of the _
from one end to the other and having a
series of openings or nozzles downwardly

- 980,143

2. 1n an evaporator, a series of evaporat-
ing tubes, combined with a horizontal per-
forated plate arranged above said tubes, and
a pipe located practically above the middle
perforated plate

directed toward and close to the plate

whereby liquid delivered to the said pipe is
caused fo be projected onto the plate and to

- spread into oppositely flowing thin sheets

of liquid traveling over its surface toward

its longitudinal lateral edges, - |

3. In an evaporator, a series of parallel

evaporating tubes, combined with a hori-

zontdl perforated plate arranged above said |

tubes and having side passages along the

~edges of the plate parallel to the tubes, and

20
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edge of the perforatec plate, and means for |

~ passages an

1 plpe supported above the perforated plate
and parallei to the evaporating tubes having

downwardly directed openings or nozzles

opening toward and close to the plate where-
by liqu.r is caused to be projected ento the |

plate and to spread into oppositely ﬂowing

thin sheets traveling over its surface towar

the sald side passages, a portion of the liquid

passing through the perforations and the

excess passing downwardly through the side
serving {0 CArry away sus-

pended matters from the plate and %o wet, |
the tubes located beyond the edges of the
plate, S S
4. In an evaporator, the combination of &
shell divided by an upright tube plate into a
“steam chamber and an evaporating chamber, |

a series of horizontal evaporating tubes ex-

‘tending through the upright tube plate into
the evaporating _'chamger, a horizontal per-
forated plate arranged above the tubes with |
an unobstructed space or passa%?s between |

the said upright tube plate and the adjacent

1

forated

forcing the liquid upon the perforated plate -
whereby it is distributed over the plate in =
thin sheets, a portion of the liquid passin
through the perforations upon the tubes and’
the excess of liquid passing. downward
through the said space or passages ontothe, = -
saxd upright tube plate and serving to keep: L
1t “thoroughly wetted and by its fushing:

action to
sald plate. |

8
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50
prevent deposits forming on the °

o. in an evaporating apparatus a series of -

evaporating

G supported upon a frame comprising the
aris H, H and J at its edges and transverse

tubes combined with a hori-
| zontal tray consisting of a perforated floor

&b -

ars 1 beneath the same, the width of the

floor being less than the distance between the
said parts H, H of the frame, whereby longi-

60

tudinal passages K, X are provided, com-

bined with means for projecting upon the

tray the liquid to be perforated. -
6. In an evaporator, a series of evaporat-
ing tubes, combined with a horizontal

d plate having free side edges sub-
stanizally in the plane of the plate arranged

-above said tubes with side passages along the

free edges of the plate parailel to the tubes,
and means for forcing the liquid upon the

per- :

6H

perforated plate whereby it will be caused to

aistribute over the

glate' in thin sheets a
portion oi the ligui

wardly through the said side passages and

serving {o carry suspended matters from the

plate and to wet the tubes located beyond the
edges of the plate. = B
| in testimony of which
hereunto set my hand.

.’Witnes_s_'es:‘ -
' K. M, Hu~nter,
R, M. Kzivy.,

invention, I have

port 0 _ : passing -:th‘mugh- the’: -
perrorations and the excess passing down-

75.

.7 8. MORRIS LYLLIE.
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