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To all whom ¢ may concern :

Be it known that I, JULES WEIBEL, of
Geneva, Switzerland, have iuvented certain
Improvements in Apparatus for Concentrat-
ing Siraps of Sugar, applicable also in other
manufactures, of which the following is a
specification. __ |

My invention relates to .the concentration
of sirups and other liquids; and it eonsists 1n
combining with the ausual multiple evaporator
orconcentrator asupplemental evaporator pro-
vided with a pump or equivalent mechanical
means for exhausting the vapor from said sup-
plemental evaporator, compressing the same,
and forcing it into the heating-chamber of said
evaporator for the purpose of maintaining the
required heat therein, and in operating said
pump by the steam afterward used in the
main evaporator, the steam passing to the
evaporator as exhaust-steam from the pump
or its operating-engine, whereby the full bene-
fit of the steam is obtained and it is delivered
to the evaporator at a proper temperature.

The invention further consists in employing
the exhaust-steam of the evaporator to warm
the ligquid in the supply-chamber, and in other
details hereinafter explained. |

In illastrating my invention I have repre-
sented the improvements as used in connec-
tion with a multiple evaporator, as being the
form more commonly employed and capable
of the most advantageous use; but it is ap-
parent that theyare applicable to other forms
of apparatus as well. As represented, this
apparatus consists of a series of boilers or
evaporators, A A/ A”, each having & heating
and an evaporating chamber, the heating-

chamber of the first being provided with a .

steam-supply pipe, and that of each succeed-
ing boiler being connected with the evaporat-
ing-chamber of the last preceding, while the
evaporating-chamber of the last bolier orevap-
orator connects with a cooling or condensing
chamber and anexhaust-pump for the parpose
of carrying the evaporating or concentrating
process through as long a series of Dboilers as

- possible.

50

1t is well known to those familiar with the
art that in concentrating most if not all liq-
uids by this process the product is 1mpaired
in quality, if, indeed, it be not ruined, by em-

| ploying steam in the evaporators at too high

a temperature; and it is likewise well under-
stood that as the temperature is increased 1n

a steam-generator the increasein the produe- 53

tion of steam takes place ina much more rapid
ratio than the increase in the consumption of
fuel. It therefore follows that if the full ef-
fects or benefits of the steam at such high

pressure can be utilized in the process ofevap- 6o

oration the process may not only be rendered
more economical, but at the same time more
rapid, or,inother words, a greater quantity of
liquid may be concentrated in a given time
and at less cost.
oenerate steam at a pressure considerably
oreater than that at which it can be advan-
tageously employed in the evaporators, and 1
utilize this excess of pressare to operate &

pump which exhausts the vapor from a supple- 7o

mental evaporator, compresses the same, there-
by restoring to itits heat, and forces the same
into the heating-chamber of said evaporator,
by which means the necessary temperature 1s
constantly maintained therein.
then passes to the evaporators, having, how.
ever, been allowed to expand in operating the
pump, and having been thereby brought to the
required temperature. |

To secure these results I 65

The steam 73

In the drawing, A A’ A” represent the mul- 8o

tiple or main evaporator, as before mentioned;
B, the supplemental evaporator; € €/, a dou-
ble - cylinder steam - engine, recelving steam
from the generator &, and serving to operate

the pump P, by which the heating of the evap- 35

orator B 1s effected.

The exhaust from the evaporator B (or 1t
may be from the other) is conveyed through a
coil of pipe located in theliquid-supply cham-
ber, and thus serves to partially heat said l1q-
nid previous to its entering the evaporator B.
While, as stated, the exhaust from the main
evaporator may bethusemployed, the arrange-
ment represented is considered the best that
can be employed.

With the apparatus counstrocted and ar-
ranged as above deseribed a continuous and
oradual process of evaporation or ¢oncenftra-
tion may be carried on with great facility, the
liquid being partially heated in the supply-
chamber, raised to a higher temperature, and
partially evaporated in the supplemental evap-
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R | 236,657

orator B, and finally concentrated inthe evap- |

orator A A’ A”, or a separate concentration
carried on in the evaporators A and B.

While the above arrangement of apparatus
and method of operation are preferred, it is
obvious that the pump maybeemployed to ex-
haust the vapor from the last of the series of
evaporators, restore to it its heat, and intro-
duce 1t to the first boiler or evaporator of a
second series; and it is also apparent that
similar modifications may be made in connec-
tion with the evaporator B.

I am aware that steam produced by the
evaporation of brine in a boiler has been em-
ployed to operate a pump for feeding brine to
the boiler, and the exhaust-steam from said
pump employed to heat the previously-con-
centrated brine in a erystallizing - chamber.
This process differs from mine in that it ne-
cessitates raising the heat in the boiler to at
least 2269, at which excessive heat the ligunid
18 concentrated, while by my process the tem-
perature need not exceed 212° in the cener-
ator, and is lowered considerably below this
point before acting upontheliquid, thusavoid-
ing all danger of injury thereto.

I am also aware that it has been proposed
to avoid wasting the entire heat of the vapor
formed in the evaporator by passing it, in con-
nection with a jet of steam, into the heating-
chamber of said evaporator. In this case,
however, the principal heat was due to the
Steam, which, morcover, was not thereby
brought to the required temperature for use
in the evaporator. I do not, therefore, claim

‘the process described in said proposed plans.

1t is apparent that the details of the appa-
ratus may be varied, any well-known form of

‘engine and pump and any usual form of evap-

orator acting upon the same general principle
being used.

I claim—

1. The herein-described process of concen-
trating liquids, consisting in causing high-

pressure steam to operate a pump, which ex-

hausts and compresses the vapor of an evap-
orator and returns the same to the heating-

chamber of said evaporator, and conveying

the exhaust-steam from the pump to another
evaporator, whereby the full effect of the
steam 1s utilized and it is brought to the proper
temperature for use in an evaporator.

2. The herein-described method of temper-

ing high-pressure steam for use in a concen-

trator and of utilizing its full expansive force,
consisting in passing the steam direetly from
a steam-generator through a steam-engine cyl-
inder previous to allowing it to act upon the
liquid to be concentrated.

3. The herein-described method of maintain-
ing a proper degree of heat in an evaporator,
consisting in withdrawing the vapor from the
evaporating-chamber, compressing the same,
and forcing it, under pressure,into the heating-
chamber of the evaporator, as deseribed, the
same consfituting a step in the process of
evaporation.

4. The combination, in one apparatus, of a
concentrator, A, an evaporator, B, and an in-
termediate steam-pump arranged to exhaust
the vapor from the evaporator and force the
same into its heating-chamber, and to deliver
the exhaust-steam from the steam-pump into
the heating-chamber of the concentrator.

5. The combination of an evaporator having
a steam-heating chamber, & concentrator hav-
Ing a steam-heating chamber, an intermediate
steam-pump arranged to force the vapor pro-
duced in the evaporator into the heating-
chamber thereof, a steam-generator arranged
to supply the pump with high-pressure actu-
ating-steam, and a conductor adapted and ar-
ranged to convey the low-pressure exhaust-
steam from the pump to the heating-chamber
of the concentrator.

JULLES WEIBEL.

Witnesses:
J. FAESCH,
J. Ii. MONTGOMERY.
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