(No Model.) 3 Sheets—Sheet 1.

H. A. MERRIAM.
EVAPORATOR.

g’lNo. 551,73'2’.‘ Patented Dec, 17, 1895.

=
X I
2
E ) ' ' T3
— T 1% 7
) l ] N oL 3
. S T |
)
2 —
| M L i1
\ N
E R :
‘ —
“{; ~I;
|
Ipt
il R
%\4‘ [ol } o
vll | 71"
i 3
o
N I
i) M iy
728 ol
N R
o FS\F
I
i
S A
H‘Tr' v
i 'Ji
s 94
, % 'I' ﬁ el
WITNESSES s » INVENTOR .
6.0 Posriam

o N
L |
Wmm ' N Y8 Gstoroe
: ® N :A';_W\ Attorney

ANOREW 8.GRAHAM. PHOTO-LITHO. WASHINGTON. D.C.




‘No Model.) 8 Sheets—Sheet 2.

H. A. MERRIAM.
~ o EVAPORATOR. e
No. 651,732, ~ Patented Dee. 170,@1895.

T =

\

WITNESSES - INVENTOR
’ | Ay Attorney




(No Model.) . : : 3 Sheets—Sheet 3.
- H. A. MERRIAM,

EVAPORATOR,
ﬂNo. 5561,732. Patented Dec, 17, 1895.
3 e
A s &/ =

\J'
WITN. ‘ESSES INVENTOR
% W W . 8. Memeanne
' Attorney

ANDREW B.GRANAM. PHOTO-LITHO. WASHINGTON.D.C.

N s




I0

15

. line Z Z, Fig. 1.

20

25

~ parts.

30

35

40

45

5o

UNITED STATES

PATENT OFFICE.
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To all whom it may concern:

Be it known that I, HORACE ARNOLD MER-~
RIAM, a citizen of the United States, and a
resident of Los Gatos, in the county of Santa

" Clara and State of California, have invented

certain mew and useful Improvements in
Evaporators; and I do declare the following
to be a full, clear, and exact description of the
invention, such as will enable others skilled
in the art to which it appertains to make and
use the same, reference being had to the ac-
companying drawings, and to letters of ref-
erence marked thereon, which form a partof
this specification.

Figurelis aside elevation, partly diagram-
matie, of the invention, the blower-case being

in section and the side walls of the box broken -

Fig. 2 is a sectional view on
Fig. 3 is a side elevation of
modification with side of jacket and driving-
shaft and eccentrics removed, side walls of
Dboxesbeing broken awayin parts. Fig.4isa
section online X X, Fig. 8. Fig. 5isaside ele-
vation, partly diagrammatie, of second modi-
fication, blower-case and cold-water tank in
section and side walls of box broken away in
Fig. 6isa section online Y Y of Fig. 5.
The object of this invention is to provide
an evaporator of simple and inexpensive con-
struction which will be more effective in its
operation than those ordinarily in use, owing
to the fact that the liquid therein to be evap-
orated is kept in constant motion to continu-
ously expose new surfaces thereof to the
evaporative agents, which act thereon both
from above and below. .

With this object in view the invention con-
sists in the novel construction and combina-
tion of parts, all as hereinafter described, and
pointed out in the appended claims.

Referring to the accompanying drawings,
the letter A designates a box of either wood
or metal, which in a convenient size of the
evaporator is twenty feet long, thirty inches
wide and twelve inches high. These dimen-
sions are, however, subject to such change as
may be desired. Running the length of this
box, midway the height thereof, and fastened
securely at each side is a pan B, made of cop-
per or brass plate, and stiffened if necessary
by suitable angle-irons or stiffening-strips
soldered or riveted to its under side. The

away in parts.

Rerial No. 543,868, (No model)

portion of the box A below this pan is closed
at the bottom and at both ends, and consti-
tutes the steam or hot-air chamber of the
evaporator. - The upper portion of the box,
above the pan, is closed on top with a snug
fitting but movable cover C, but is left open
at both ends. This portion of the box con-
stitutes the air-chamber of the evaporator.

The box A is inclined in the direction of its
length, suitable means being provided, as in-
dicated at a, for effecting an adjustment of
the inclination.

It is essential to the invention that the box
shall be supported in such a manner that it
will be capable of a swinging side-to-side mo-
tion, and that means be employed for impart-
ing such motion. There are various waysin
which this may be accomplished; but I will
describe but one way which I have found to
be very successful, reserving the right, how-
ever, to employ such other means in lieu
thereof as may be found more convenient or
desirable. '

In the drawings I have shown the supports
as congsisting of a series of flat wooden springs
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D, which are attached at their upper end por-

tions to the sides of the box and at their lower
portions to the floor or to a suitable bed or
base, such springs being sufficiently flexible
to permit the box the necessary movement.
To impart this motion I have shown a shaft
E extending longitudinally of and below the
box, being rotatably journaled in suitable
supports ¥ and having a driving-pulley G.
On this shaft are eccentries I, fitted with
straps I, connected to the box.

J designatesa pipe which carries steam into
the steam-chamber of the evaporator, being
connected to the box by means of a flexible
hose or other yielding coupling K. M desig-
nates a pipe for carrying off the water of con-
densation.

L is the discharge at the lower end of the
pan. :

N is a blower case or chamber leading into
the lower end of the air-chamber, and N’ in-
dicates a fan or blower, the shaft of which
may be conveniently driven by a belt N* from
a counter-shaft N® driven from the shaft E,
the several pulleys being of the proper diame-
ter respectively to multiply the speed to the
necessary extent.
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O designates the feed-tank, whieh is sup-
ported :above the upper portion: of 'the pan
at the most convenient point. P is a feed-
pipe which delivers the liquid to the pan and
which has a. perforated arm P’ extending
transversely across the upper portion of the
pan.

In: operation steam  is admitted into the
lower chamber, and air, hot or cold, to the up-
ber chamber, and the shaft E rotated to im-
part a more or less rapid shaking side-to-side
motion to the box and pan, which motion is
however even and regular.  Thefaucet of the
feed-pipe is opened and the liquid flows by

gravity into the pan, where by reason of the

inclination of the latter and the rapid motion
imparted it is kept in constant action, flow-
ing toward the lower end and continuously
exposing new surfaces to the evaporative
agents—heat from the steam-heated pan and
dry air forced through the air-box, which
sweeps across the surface of the hqmd car-
rying with it the condensed vapors perfectly
and swiftly.

The objeet of the side-to-side motion is, as
pfu'tmllv indieated above, to keep the liguid
in motion transversely across the pan, where-
by its flow over the pan is not only retarded
somewhat, but it'is kept in constant agitation
to continuously expose new surfaces to the
action of the evaporative agents.

Inasmuch as evaporation takes place only
at'the surface of a liquid, it is obvious that
the. present invention exposes a maximum
surface 'to be acted upon by the evaporative
agents in a given time. Tractical tests have
proven this evaporator to be a perfect film-
evaporator, evaporation and concentration
being quickly effected in the open air and
without boiling or discoloring.

In Figs. 3 and 4 T have shown the invention
as adapted for use as a vacuum-evaporator
for-large sugar-houses. In this form asetor
series of pans R are employed, one above an-

‘other, and having each a shallow steam or

hot-air box R’ thereunder. These pans are
all' moved in unison by an eccentric ‘b ateach
end and attached to a rod or bar S', fastened

‘to all the boxes and evaporator pla‘ues or pans.

The whole is inclosed in a jacket or box T,
and fed as in the form first described, beuw
discharged by vacuum-pumps. The heat and
vapor is conveyed from the jacket or bhox
through a vacuum-pipe having a valve{. T®
designates a discharge - pipe and draw - off
cocks for removing the water of condensation
from the steam boxes or chambers.
In Figs. 5 and 6 Ihave shown the invention
asadapted for use in distilleries for the evapo-
ration of fermentedliquids. Forthis purpose
twoormore of the pans are used, one above an-
other, with steam-pipe connecuons, blower,
and means for imparting movement to Lhe
pans and boxes, all subst(mtmll_y as before de-
scribed, with such changes in the arrange-
ment as may be desu'able to suit the par meu-
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lar case. The upper ends of the air-compart-
ments are closed by a box or hood U, with
canvas or other flexible connection with a
worm V. V' ig a condensing-tank for the
worm, which is filled with cold running water.
The pan or blower is run gently, just suffi-
cient to carry the vapor from the pans into
the worm, where it is quickly condensed and
discha-rged from the outlet W, the air escap-
ing from the pipe W'.

Having thus described my invention; what
Iclaim as new, and desire tosecure by Letters
Patent, ix—

1. ‘An evaporator pan, a box in which said
pan is supported and having therein a steam
or hot air chamber underneath saidpan, and
means for imparting a side-to-side movement
to said hox, substantially as- specified.

2. An evapomtor pan, a box in which said
pan is supported, and having therein a closed
steam orhotairchamber undel neathsaid pan,
and an alr chamber above the pan, laterally
movable supports for said box, andl means for
imparting a side-to-side moveman to said
box; substantially as specified.

3. An evaporator, having an ev: vporating
pan, a box inclined with the panintlie direc-
tion of its length and having a’closed steam
or hot air chamber underneath the panand
an open-ended air chamber above the pan,
laterally ' movable supports for said -box,
means: for imparting a gide-to-side motion
thereto, asteaim pipe flexibly connectel there-
to, a blower arranged to foree air into said
air chamber, and a feed :pipe, substantially
as specified.

4, In an evaporator, the combination with
the elongated bhox having -the pan fastened
therein, and having a chamber above and

‘below said pan, of the series of laterally flexi-

ble supports for said box, a longitudinal ro-
tatable shaft, eccentries thereon, and straps
fitted to said eccentrics and attached to said
box, substantially as-specified.

5. In an evaporator, the combination of

‘two ormoreinclined pans, onc above another,

a‘heating chamber underneath each pan,
means for supplying heat thereto, and means
for effecting a sidewise motion to said pans,
substantially as specified.

6. In an evaporator, the combindtion of
two or more inclined pans, one above another,
a heating chamber underneath each pan, an
air and vapor chamber or chambers above the
pans, a fan or blower communicating with one
end of said air and-vapor ch%mber or cham-
bers, a closed hood communicating with the
upper ends thereof, and having a flexible
connection with a worm, and means forim-
parting sidewise motion to said pans, sub-

stantially as specified.

7. In an evaporator, an elongated evapo-
rator pan, and a box or casing wmhm which
said pan issupported longitudinally, said box
or casing having a closed heating chamber be-
low the pan and an air chamber above the
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same, and means whereby.a side to side
movement may be imparted to said pan, sub-
stantially as specified.
8. In an evaporator, an elongated, inclined
5 pan, and a box or casing within which said
pan is supported longitudinally, said box or
casing being supported to oscillate or swing
in a direction transverse to its length, and
having below the pan a heating chamber and

above the pan an air chamber, and means for 1o
imparting motion to said box or casing, sub-
stantially as specified.
In testimony whereof I affix my signature
in presence of two witnesses. )
HORACE ARNOLD MERRIAM.
‘Witnesses:
A. L. WILLIAMS,
F. L. ALEXANDER.




