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To all whom it may concern.:

Be it known that I, ALFRED CHAPMAN, en-
gineer, a subject of the Queen of Great B11_t-
ain, residing at Liverpool, England, have 1in-
vented certain new and useful Improvements
in Vacuum Apparatus for Evaporating Sac-
charine or other Solutions or Liquids, {for
which I have obtained Letters Paternt in Eng-

land, No. 2,611, dated Iebruary 20, 1888, and

in British Guiana, dated April 9, 1888,) of
which the following is a specification.

My invention has reference to vacuum ap-
paratus for evaporating saccharine or other
solutions or liquids by double, triple, or mul-
tiple effect, wherein are employed a plurality
of evapor atmﬂ' vacuum-pans in which differ-
ent degrees of pressure are maintained. In
W()ﬂﬂnﬂ‘ apparatus of this desecription it is
very desirable to have a free exit for the wa-

ter produced by the condensation of steam or
~vapor in the drums of the various evaporat-

ing-pars without losing any heat that can be
utilized or impairing the vacuumin the drums;
and it is also desirable to maintain a free and
uninterruptedcirculation throughthe various
pans of the solution or liquid which is being
treated. Many contrivances have from time
to time been designed in order to attain these
objects; but these contrivances have either
involved steam-traps, which have been found
very troublesome, or special pumps for re-
moving and circulating the condensation

waters and the solutions; or, again, the wa-

ters of condensation have been carried di-
rectly to a condenser and their flow into it
regulated by means of valves.

Now according to my invention, without

the employment of any valves, pumps, steam-

traps, or other mechanism of any description,
I make the exit of the condensation waters
from each drum regular and self-adjusting,
while all the heat contained in these waters
that can be utilized for evaporation is availed
of, and I also maintain a free and uninter-
111pted circulation from pan to pan of the so-
lution or liquid which is under treatment.
For the purpose of providing for a free exit
for the condensation water from each drum,
I connect a pipe to the bottom of the steam-

co drum of the first pan at the part where the

condensations would ordinarily come out, and
I carry this pipe down about twenty-five feet,
(more or less,) and then carry it up and con-
nect 1t to the drum of the second pan at a
convenient height above the bottom, so that
the water being discharged inte this drum
may part with its extra heat. Ifrom the exit
of the second drum I carry down a similar
pipe, which I likewise carry up and then con-
nect- to the steam-drum of the third pan,
and so on for any number of pans. These
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pipes form what may be called * mvelted SI-

phons.”

For the purpose of maintaining a free and
uninterrupted circulation through the pans of
the solution or liguid under treatment, I carry
a pipe down from the first pan about twenty
feet, (more or less,) and then carry it up tQ
and connect it with the second pan, into which
it discharges. Similarly I connectthe second
pan with the third pan, and so on for any
number of pans. These pipes likewise form
inverted siphons.

By the means above described 1 obtain a
complete and uninterrupted circulation of the
condensation waters on the one hand and of
the solution or liquid under treatment on the
other withoutthe use of any regulating-valves,
steam-traps,or other IllGCh?LIllC&l contl 1vances,
while the pressures in the pans and in the
drums are preserved unimpaired.

It will be desirable to place the pans on 4
stage twenty-five feet or more above the
ground-level.

The annexed drawing is a vertical sectlon
showing the ELppthlthIl of my improvements
to a set of three vacuum-pans constituting &
t11ple effect apparatus.

o’ a* a® are the three pans, and b’ b b their
three steam-drums, fitted with the ordinary
tubes ¢’ ¢* ¢%, through which the solution or
liquid under treatment flows.

por from the top of the first and second pans,
respectively, to the steam-drums of the sec-
ond and third pans. "T'o the bottom of the

steam-drum b’ of the first pan I connect a
pipe ¢’ and carry it down about twenty-five
feet, (more orless,) as shown.

- I then carry it
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_ d’ is the pipe
by which steam is supplied to the first pan.
d? and d? are the pipes which convey the va- --
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up and connect it, as seen at 2/, to the drum
b° of the second pan, so that the condensation
waters from the first drum are discharged
into the second drum and part with their ex-
tra heat. From the bottom of the second
drum 0% I carry down a siniilar pipe ¢ which
I likewise carry up, as seen at ¢*, and then
connect to the steam-drum {? of the third pan.
"l'o the bottom of the steam-drum of the third
or last pan I connect a pipe ¢’ leading to a
condenser orotherwise. It will thus be seen
that the exit of the condensation waters from
cach drum is regular, while all the heat con-
tained in them that can be utilized for evap-
oration is availed of. .

77 1s the inlet for the solution or liquid to
be treated to the first pan «’. The solution,
after passing upwardly through the tubes ¢/,
flows through a pipe 1/ into pipe ¢’, which
I carry down about twenty feet, (more or less,)
as shown, and then carry up, as seen at i/,
and connect with the second pan, into which
1t discharges at /% Similarly I conneccet the
sccond pan with the third pan By pipes /i
and ¢* and continuation %% TFrom the pipe
h? of the third or last pan I earry a pipe ¢°
to a reservolr or otherwise. By the above ar-

tion of the solution from pan to pan is main-
tained.

If it e thought more convenient, the pipes
e/ e and ¢’ ¢* down which the waters of con-
densation and the solution respectively flow,
may be placed within the pipes or continua-
tions 2" +* and £’ 1%, respectively, so far as they
extend together. The waters of condensation
and the solution will then flow up the annu-
lar spaces between the inner and outer pipes.
The pipes for conveying the condensation
waters will of course be covered where ex-
posed with non-conducting material in order
to prevent loss of heat.

The length below the evaporating-pans to
which the bent connecting-pipes or inverted
siphons extend is determined by the relative
pressures maintained in the several evaporat-
ing-pans. The depending connecting-pipes
or inverted siphons shonld be carried down
a suflicient distance to at all times maintain
a column of saccharine solution or water of
condensation to balance the difference in bar-
ometric pressure between the adjacent evap-
orating-pans or the adjacent drums. Thus,
1f there should be, for example, a working-
pressure of thirty-five inches in the first evap-
orating-pan and a working-pressure of twenty-
three inches in the second pan, the pipe ¢’
should extend below the bottom of the pans
at least a suflicient distance to maintain a
column of saccharine solution which will
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balance twelve inches of mercury. In order,
however, to provide againstall contingencies,
the pipes should extend a distance below the
pans considerably exceeding the distance de-
manded by the normal working - pressures.
By the employment of these depending con-
necting-pipes or inverted siphons a free and
unobstructed circulation of the saccharine
solution and of the water of condensation is
msured without interfering with the mainte-
nance of the proper pressures and tempera-
ture throughout the series of evaporating-
pans.

I elaim as my invention—

1. In a double, triple, or multiple effect vac-
unum evaporating apparatus, the steam-drums
thereof, whereindifferent degrees of pressure
are maintained, in combination with depend-
mg bent tubes or inverted siphons connect-
mg adjacent drums, said tubes or siphons
conveying the water of condensation from
one steam-drum to the next in the series, and
said tubes or siphons extending below said
drums a sufficient distance to maintain a col-
umn of water of sufficient height to balance the
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difference in barometric pressure between ad-

jacent drums, substantially as set forth.

2. In a double, triple; or multiple effect vac-
uum evaporating apparatus, the evaporating-
pans thereof, wherein different degrees of
pressure are maintained, in combination with
depending bent tubesorinverted siphons con-
neeting adjacent pans, said tubes or siphons
conveying the saccharine liquid from one pan
to the next in the series, and said tubes or
siphons extending below said pans a suffi-
cient distanece to maintain a column of saccha-
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rine liquid of sufficient height to balance the

difference in barometric pressure between ad-
jacent pans, substantially as set forth.

3. In a double, triple, or multiple effect vac-
num evaporating apparatus,the evaporating-
pans thereof, wherein different degrees of
pressure aremaintained,and the steam-drums,
1n combination with depending bent tubes or
inverted siphons connecting adjacent steam-
drums, and depending bent tubes or inverted
siphons connecting adjacent evaporating-
pans, said tubes or siphons extending below
sald pans and drums a distance determined
by the relative pressures in said pans and
drums, substantially as set forth.

In witness whereof I have hercunto signed
my name in the presence of two subsecribing
witnesses. |

ALFRED CHAPMAN.

W"itnesses.:
PHHOMAS ROBERTS,
THOMAS K. DRISKELT..
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