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UNITED STATES PATENT OFFICE. 
SAMUEL MORRIS LILLIE, OF PHILADELPHIA, FENNSYLVANIA. 

SAPOSAING AAAS. 

939,143. 

To all whom it may concern: 
Be it known that I, SAMUEL MoRRIS LIL 

IIE, a citizen of the United States, residing 
at Philadelphia, county of Philadelphia, and 
State of Pennsylvania, have invented an 
improvement in Evaporating Apparatus, of 
which the following is a specification. 
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 ae 
companying drawings which form a part 
thereof. 
More specifically, my invention relates to 

thal form of evaporating apparatus known 
as the “illie” (and particularly employed 
in connection with the multiple effect ap 
paratus) the evaporating elements of which 
comprise a structure in which a multiplicity 
of unsubmerged tubes in an evaporating 
chamber are naintained in a hot condition 
by steam or hot vapors or other heating 
agents on the inside, and the Solution to be 
evaporated or concentrated is elevated and 
allowed to flow over the outside of the tubes. 
My invention is more especially directed 

to the means of delivering the liquid to be 
evaporated upon the outside of the tubes. 
The object of ny invention is to provide 

means for distributing the liquid to be evap 
orated uniformly over the evaporating sur 
faces of the evaporator, and at the same time 
effect a separation from the liquid of scale 
or other objectionable sediment which here 
tofore has been troublesome in interfering 
with the distribution of the liquid over the 
evaporating surfaces, and also in fouling the 
latter. 
My invention consists in providing an 

evaporator, of the general character outlined 
above, with a perforated distributing plate 
located immediately above the series of evap 
orating tubes and upon which the liquid to 
be evaporated is delivered with consideralle 
force, preferably, from a central horizontal 
pipe having a series of downwardly directed 
nozzles, from which nozzles the liquid in pinges upon the plate and spreads laterally 
the Said plate being so formed that the scale 
and deleterious solid matters may escape 
from the lateral edges thereof under the car 
rying power of the sheet of liquid which 
iiioves rapidly across the plate toward and 
(Sier the said lateral edges. 

invention also comprehends details of 
w {{Tsiliesioi, whicle, together with the fea 
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tures above specified, will be better under 
stood by reference to the drawings, in which: 

Figure 1 is a longitudinal Sectional eleva 
tion through the evaporating apparatus en 
bddying my invention; Fig. 2 is a trans 
verse sectional elevation of same; and Fig. 
3 is an inverted plan view of the perforated 
plate and liquid distributing pipe. 
A is the body of the evaporator. 
B is a vertical tube plate separating the 

evaporator into a steam chamber C and a 
evaporating chamber, D. 
F are a series of tubes opening through 

the tube plate so as to receive stean or other 
heating agent from the steam chamber and 
having their free ends E closed where they 
extend into the evaporating chamber. As 
shown in Fig. 2, these evaporating tubes F 
preferably fill the cylinder A. transversely 
and are staggered in a vertical direction so 
that the liquid to be evaporated or concen 
trated will fall from tube to tube in its de 
Sceni. 

Ari'allged above the tubes is a horizontal 
perforated plate G, formed in sections in 
the case of large apparatus, which is sup 
ported upon a frame comprising sides H, 
CFOSS bai's I, and end frame J. he widt; 
of the perforated plate G is somewhat less 
than the distance between the side bars , 
of its supporting frame so as to leave longi. 
tudinal passages K, K, upon each side of 
the plate and between it and the bars I, H. 
for the free downward passage of liquid 
and Scale or other impurities from of the 
plate. The front, end of the perforated 
plate is substantially in line with the closed 

| ends of the tubes F, and the frame J at 
this end projects above the plate as do also 
the side bars (I, II) so as to prevent the 
liquid from flowing over the front end of 
the plate. The rear end of this plate, or 
that adjacent to the tube plate is separated 
therefrom to a slight extent so as to leave 
a passage K to enable the liquid to fow 
from the perforated plate on to the surface 
of this heated tuibe plate 13 to keep it weli 
deluged and take advantage of it as evap 
orating surface, and also to prevent material 
drying upon it. 
The bars l are preferably somewhat 2. 

shaped, the upper leg being riveted to the 
shell A of the evaporator, the intermediate 
part being vertical to receive and direct, the 
water downward, and the lower leg being 
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i flared downward to allow the ligid and   



St. 

scale &c. carried by it to freely pass by its 
momentum toward and upon the outer tubes, 
i. e. the tubes not underneath the perforated 
plate. This provision for delivering the 
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isis upon tribes thus located in one of the valuable features of my invention for it 
P 
filled with tubes clear to the walls of the 
shell horizontally, which has not been prac 
ticable in the Lillie evaporator as hitherto 
constructed. Deflecting ribs such as rat 
tached to the interior surface of the cylin 
drical shell deliver back upon the tubes 
liquid which might carry to the shell and 
otherwise flow 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 evapo 
rator, shell and the passages above described 
for permitting the flow from the plate of 
liquid and matters borne thereby may be 
replaced by apertures of large diameter or 
area, or by slots through the plates and lo 
cated at each outer edge, and at the back 
near the tube plate. The shape of these 
bars H may be varied. 
Arranged immediately above the perfo 

rated plate G and centrally disposed parallel 
to the tubes. F is shown a liquid Supply 
pipe M having a series of nozzles m, down 
wardly directed toward the upper surface 
of the perforated plate so that when the 
liquid is forced out of the nozzles it strikes 
the plate with considerable force and spreads 
laterally in opposite directions, whereby said 
liquid is caused to flow as a rapidly mov 
ing sheet toward the sides H. E. The pipe 
M is horizontal and is supported at the free 
end by a bracket connecting with the par 
tition B. At its other end it is connected with the upright pipe M extending down 
ward through the evaporating chamber to 
the circulating pump N arranged immedi 
ately at the bottom of the evaporator cyl 
inder A, this pump being of the rotary 
character and drawing its supply of liquid 
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 
is, of course, evident that in apparatus of 
this kind, the concentrated liquid may be 
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drawn off to any extent at any time by 
suitable pipes and valves as well known in 
the art. It is also evident that so far as any 
invention is concerned, the liquid to the dis 
tributing pipe & and its nozzles may be 
supplied in any other suitable manner; and 
the particular arrangement of the evapo 
Fator as a whole may be varied, that herein 
illustrated and described being what is 
known as the “Lillie’ type and is well 
know a to those skilled in the art. 

ermits a cylindrical evaporator body to be 

989,243 

vapors to the chamber C through a suitable 
inlet as O, and the water of condensation 
escapes by a trap c. Likewise, the liquid 
passing into the evaporating chamber enters 
by a regulating valve mechanism d and is 
drawn off by a suitable pipe from the pump, 
but these details are unimportant to my 
present improvement. 
The liquid is discharged with considerable 

force through the series of nozzles m, practi 
cally upon the longitudinal middle line of 
the perforated plate G, it divides and moves 
transversely across the plate toward each 
side with sufficient force to carry with it 
pieces of scale or fibers, or other matter's, 
which may come along in the liquid and to 
deliver them over the edges of the perfo 
rated plate and through the passages E, in 
stead of permitting them to remain upon the 
plate and filling up the apertures g thereof. 
A portion of the moving layers of liquid 
separates itself and passes through the per 
forations upon the tubes below and keeps 
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them well deluged. In this manner the per 
forated plate is maintained in a compar 
atively unclogged condition for a long pe 
riod with the need of but little attention on 
the part of the operator, and the propel dis 
tribution of the liquor upon the evaporating 
tubes is maintained which is a matter of ex 
ceeding importance in an apparatus of this 
kind as the efficiency of the apparatus de 
pends upon this proper distribution. A por 
tion of the liquid delivered upon the per 
forated plate G fows of its rear end 
through the passage K'upon the vertical tube 
plate whereby it is utilized as an evaporat 
ing surface. The flow of the liquid down 
the tube plate also tends to keep it free of 
deposited matters. The tubes F are slightly 
inclined for the purpose of draining the 
water of condensation from their interiors 
into the steam chamber C. - 

I have shown my apparatus in the form 
which I have found most excellently adapt 
ed for commercial use, and while 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 

i claim as new, and desire to secure by Let 
ters Patent, is: 

1. In an evaporator, a series of evaporat 
ing tubes, combined with a ...E. per 
forated plate arranged above said tubes hav 
ing a very large number of perforations, and 
& pipe extending across and above the per 
forated plate and having a series of open 
ings or nozzles downwarily directed toward 
and close to the perforated plate whereby 
liquid delivered to said pipe is caused to be 
projected upon the plate and spreadino op 
positely directed thin sheets of liquid travel 

The geai is supplied by steam or hot ling over its surface away from the pipe. 
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2. In an evaporator, a series of evaporat- forcing the liquid upon the perforated plate 
ing tubes, combined with a horizontal per 
forated plate arranged above said tubes, and 
a pipe located practically above the middle longitudinal line of the perforated plate 
from one end to the other and having a 
series of openings or nozzles downwardly 
directed toward and close to the plate 
whereby liquid delivered to the said pipe is 
caused to 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 
Zontal perforated plate arranged above said 
tubes and having side passages along the 
edges of the plate parallel to the tubes, and 
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a pipe supported above the perforated plate 
and parallel to the evaporating tubes having 
downwardly directed openings or nozzles 
opening toward and close to the plate where 
by liqui is caused to be projected onto the 
plate and to spread into oppositely E; 
thin sheets traveling over its surface towar 
the said side passages, a portion of the liquid 
passing through the perforations and the 
excess passing downwardly through the side 
passages and serving to carry away sus 
pended matters from the piate and to wet 
the tubes located beyond the edges of the plate. 
4. In an evaporator, the combination of a 

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 tubs plate into 
the evaporating chamber, a horizontal per 
forated plate arranged above the tubes with 
an unobstructed space or passages between 
the said upright tube plate and the adjacent 
edge of the perforated plate, and means for 

whereby it is distributed over the plate in 
thin sheets, a portion of the liquid passin 
the excess of liquid passing downyward 
through the said space or passages onto the said upright tube plate and serving to keep; 
it thoroughly wetted and by its flushing 
action to prevent deposits forming on the 
said it. . 5. In an evaporating apparatus a series of 
evaporating tubes combined with a hori 
zontal tray consisting of a perforated floor 

frame comprising the G R upon a f 
, H and J at its edges and transverse arts 

bars I beneath the same, the width of the 
floor being less than the distance between the 
said parts H, H of the frame, whereby longi 
tudinal passages K K are provided, com 

3. 
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through the perforations upon the tubes and 
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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 per 
forated plate having free side edges sub 
stantially in the plane of the plate arranged 
above said tubes with side passages along the 
free edges of the plate parallel to the tubes, 
and means for forcing the liquid upon the 
perforated piate whereby it will be caused to 
distribute over the plate in thin sheets a 
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portion of the liquid passing through the 
perforations and the excess passing down. 
wardly through the said side passages and 
serving to carry suspended matters from the 
plate and to wet the tubes located beyond the 
edges of the plate. 

testimony of 
hereunto set my hand. 

S. MCRR 
Witnesses: 

R. M. Hu NTER, 
R. M. KELLY. 

IS LILLIE. 
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which invention, I have 


