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SPECIPICATION forming peirt of Letters Patent No. 357,481, dated February 8, 1867,
Api)iication filed August 10, 1886, Serial No. 210,561, (No model.)

To all whom it may concern: .
Be it. known that I, Jounx H. HANCOCK, a

State of New York, have invented certain new
and useful Improvements in Vacuum Evapo-
rating Apparatus, of which the following is a
specification. . o

This.invention relates to improved vacuum
apparatus for evaporating liguids or semi-
liquid substances and reducing them to a dry
and granular condition at a comparatively low

In the concentration of sirups or sugar so-

lutions and liquid or semi-liquid dietetic com-

_bounds it is customary to employ a vacuum-

Pan containing steam-coils and with a part of

its lower half enveloped in a steam-jacket. It
is found in practice that when the liquids
or ‘semi-liquids are evaporated to the dry or
_granular condition in ordinary pans they are
liable to become discolored and given a disa-
greeable flavor and incrusted upon the steam-
coils, and the batch thus be spoiled in conse-
quence of the high temperature of the steam
employed. ' :
The object of this invention is to avoid these

defects; and in carrying out my invention I’
“provide a. .cylindrical vacuum-vessel, sur-

rounded circumferentially by a water-jacket
-for the circulation of hot water, so that a uni-
form'and readily-controlled heat of the desired
-temperature may be applied to all sides of the
fluid or mass to be evaporated, and connect
with such jacket supply-pipes for hot and cold
water and steam and an exhaust or overflow

with a central longitudinal shaft having a con-
nected spiral agitator ‘and -a Jongitudinal
scraper-blade arranged to scrape the entire
inner periphery of the cylinder, whereby fluid
and semi-fluid substances may be so agitated
as to prevent cohesion . or agglutination into

' _an-unmanageable mass, and be readily brought

- to.a powdered or granular condition. .
The evaporating-cylinder is connected with

~'the usual condenser and ‘exhaust-pump used

50 be defined in the ¢laims.

. with vacuum-pans. - ..
The matter constituting

I will now more particillar}y describe m"y

citizen of the United States, and a resident of.
- 'Yonkers, in the county of Westchester and.

T also provide the evaporating-cylinder

my jnvention will

invention with reference to the accompanying
drawings, in which Figurel represents a ver-
tical longitudinal section of my improved
evaporator and the condenser and exhaust-
pump in elevation. Fig. 2 represents a de-
tached perspective view of the seraper-blade.

The cylindrical evaporating-chamber A may
be made of copper or other suitable metal, and
has riveted to its ends the heads «, which are
of larger diameter and project circumferen-
tially a sufficient distanceto connect with the
larger outer cylinder or ‘jacket, B, to which

.| they areriveted byan outwardly-turned flange.
The jacket B is enough larger than cylinder

A to form between them a cir(;umfel‘e,ntia,l
water-space, X, of several inches, more or less,
depending upon the size of the apparatus.

The dome C is arranged centrally at the top

of the evaporator, and is riveted to the inner
and outer cylinders and connects with the ex-
haust-vapor pipe R, leading to the usual con-
denser, S, and pump T. Pipe R is provided
with the usual overflow-chamber E and de-
pending stop-plate e, and chamber E has at
the bottom a removable closing plate or door,
o0+ -The head ¢ is provided with an opening
near the bottom of eylinder A, closed by a
door, £, having means for tightly securing it
to its seat. This opening serves for the re-
moval of the dried contents of the evaporator.
An opening and door may be provided in each
head of thé ecylinder. A hot-water-supply
pipe, I, having valve/, counects with the under
side of jacket B, and a cold-waber-supply pipe,
K, having valvek, connects, by-a bent portion
inclinéd toward the jacket, with pipel. A
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steam-supply pipe. P, having valve p, also -

conneets with the jacket. Overflow-pipe G
connects with the upper side of the jacket for

90

the escape of water to keep up the eircula- _

tion in the jacket. A liquid-supply pipe, F,
having valve g, projects through the jacket
and connects with cylinder A. .

The shaft D of the agitator passes centrally

95

through the heads ¢ in suitable stuffing-boxes

and extends longitudinally through cylinder
A. It is provided with the radial arms or

"spokes 4, arranged spirally from end'to end,

and such spokes stop, preferably, several

 inches short of the inner surface of cylinder A,
and have secured to their outer ends the spi-
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rally-twisted*blade H, which may be éither
wider or marrower than represented in the
drawings. One or more agitator-blades may

be secured to the spokes ¢, inside of blade.

5 H and nearer to shaft D, and one or more
blades, may be spirally twisted around the
shaft in the opposite direction to the blade

.. D shown, soas toform a double spiral agitator,
operating to carry changing portions of the
1o liquid or matérial under treatiment in opposite
directions at ‘the same. time. It is apparent
-that with a single spiral blade changing por-
tions of the liquid. or: other material will be
positively forced toward an end of the eylinder
15 and then back by counter or return currents.
In addition to the spiral blade or bladesIpro-
vide one or more straight Cor,iif desirable,
slightly curved) scraper-blades, M, secured to
~the outer ends of spokes ¢ :so as to almost
20 touch the inner surface of cylinder A from end
to end and operate to keep its entire sarface
clear of adhering particles, which are liable
to accumulate without such ‘scraper. The
blade M is beveled atb its outer edge, s9 as to
25 redadily cut through any hard or gummy:por-
tions which it might encounter.

The scraper is an important feature in con-
nection with the agitator in iy eévaporating
‘and drying cylinder, having its éntire inner

3o surface heated, as it uniformly removes heavy
particles which would otherwise :accumulate
and adhere to the hot'sarface and ‘most likely
become overheated and discolored, giving. ob-
jectionable color and flavor to the finished

35 product. Theshaft D is to be provided at one
or- both ends with a cog or beit wheel,~and
-connect with suitable operating-gearing.

I gain important advantages by entirely sur-
rounding the evaporating and.drying eylinder

40 with a water-heating jacket, as I thus subject

the liquid or other material to a uniform low.

temperature on all sides, which will aet effi-
_ ciently and rapidly, but not injuriously. e

In operation hot water is admitted in regu--

15 lated quantity to the annular space X by pipe

I, and in-order to heat or maintain the watér |.

at a bigher temperature steam may be ad-
mitted to the jacket by pipe P. Should the
temperature in the evaporator rise too high,
g0 cold water is admitted to the jacket in regu-

' lated quantity by pipe K.- It is evident that

_both hot and cold water may be simultaneously
admitted in graduated quantities or propor-
tions to the jacket by pipes I and K, and the

55 excess be gradually conducted off at the top
by overflow-pipe G, which will be provided

- with a controlling-valve. Since the water is

admitted tinder pressure at the bottom, and is

- taken off at the top, the space X between the

60 eylinders is kept full and imparts heat to the

- entire surface of cylinder A. When it is de-

sired to cool the contents. of cylinder A, the

- steam and hot water are shut off, and cold water
- 'aloneis circulated through the jacket-space.

65 The dome is to be provided with a sight-

opening and glass, and the necessary gages, |.

indicators, and testing: devices are to be ap-.
plied to the apparatus. : '

The evaporating-vessel may be of other form
than cylindrical, such as spherical or oval,
and when a ‘cylindrical body is retained the
heads may be made bulging or outwardly con-
vex, and whether plain, as shown, or convex
such heads may be provided with water-jacket
spaces. : .

The water and steam supply pipes may con-
nect with the jacket above its bottom; but the
arrangement should be such that the water
will circulate through the jacket-space and
flow off at the top. ‘ - - 8a

"Under some circumstances fire heat, as flame
and hot products of combustion, might be ap-
plied: directly: to: the water-jacket in lieu of -
using steam for keeping the water-hot which . -
is-cireulated. in the jacket. . 8
- Having described’ my invention, what I
claim, and desire to secure by Létters Patent,
ig— -

1. A vacuum evaporating-vessel having a
surrounding water-jacket and the connected go
water supply and discharge pipes arranged to
maintain a circulation of water in the jacket
around the evaporating-chamber, in combina-
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‘tion with means for keeping the circulating

water hot, and the exhaust or vacuum appa- 95
ratus, as and for the purpose described.

2. In combination with an evaporating-ves- .
sel having ' a' surrounding water:jacket, the
water discharge and supply pipessuitably con-
nected, as deseribed, to maintain a ¢irculation
of water in the jacket around the evaporating-
chamber, and a steam-supply pipeconnecting -
with the jacket for keeping the circulating -
water hot, as described. _

3. In combination with an évaporating-ves-
sel having a surrounding water-jacket, a hot
anda cold watersupply pipehaving valvesand
connecting with such jacketbelow its top, and
overflow-discharge pipe leading from the top-
of §uch jacket for maintaining a cireulation of
water therein.

"4, ‘A water- jacketed cylindrical vacuum
evaporator having ashaft and spirally-twisted
agitator-blade, whereby all portions of ‘the -
liquid or other material under treatment may 1rs
be subjected to a gentle heat on all sides. -

B, A cylindrical vacuum evaporator having -
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"a shaft and spirally-twisted agitator-blade and’

a scraper secured adjacent to the inner surface

of the cylinder upon arms projecting from the 120.

-agitator-shaft.

6. A horizontal cylindrical vacuum evapo-
rator having an dgitator and a scraper blade
connected to the shaft and placed adjacent to
the inner surface of the cylinder for keeping
it clear of adhering particles,.as described.

7. A cylindrical evaporator having a sar-
rounding water-jacket, whereby the evapo-
rator and its. contents may be heated on all
sides, ingombination with a revolving séraper-
blade connected with a central shaft., ,

8. A cylindrical evaporator haying a sur-
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rounding water-jacket and means for main-

taining a circulation of hot water in such

Jjacket, in combination with a spiral agitator

and a connected vacuum apparatus, for the
5 purpose described.

In testimony that I claim the foregoing as

my invention I have signed my name, in pres-

ence of two witnesses, this 6th day of August,
1886. : : '

JOHN H. HANCOCK.

Witnesses: _
J. G. P. HOLDEN,
C. H. Buck.



