No. 664,488, 000 |  Patented Dec. 25. 1900.
- - H. CLAASSER. -

'PROCESS OF CRYSTALLIZING SUGAR.

o | {.&ppﬁcﬁtiﬁn filad Jzn, 4, 1900, -
i % i S '
tHo Wodel) - | .3 Sheets—Sheet |.

Figl.

] .
il

r“l‘f’i N LEENL

15l

—ra - i
_ ﬂ_t_%lgll!lmillt_lll Mllttallll[lbﬁﬁgiliiflalllltilﬂ
' LN I LT I A R & - ™

AT

v

[

o

"-‘-'l:‘.:"‘_'-r?_'-":"_l i B 1.1 - B T F R B 'Lmulmgmm =

AN, FUan ks Aol Yy

’?-a«,w Wm
b ONeuncus



No. 664,485, Patented Dec. 25, EQE}{}.

i. CLAASSEN. |
PROCESS OF CRYSTALLIZING SUGAR.

| (Application filed Jan. 4. 1900,
{No iodal, | | | 3 Sheets—Sheet 2,

l . chm I _ |
€ @ .
Bl Fig.s.
& | . .
u —
LR Bt g
: .’Igt‘} , :fg,t, %M f'%&
ST, Jf‘Fﬂ/HJbﬂ}o Yo %WJ@WU&%& nj |
I 5D %mt’w a? Moe gﬁwm%a&/géw
I - @ | @ @
| : . JAVERN E‘ i Sqﬂ;:,a;,tm Al bl booils m
| 190 HQM %Swi;%w% z&www;?m%:{é w4 I”,,»ZWB
i waly| S Sages A A »
T 80 25 1970 e (g (e | Firichy
e | Fa.b e,dle_l_flﬂ
- 1 %0 | 11,3 4
ol g i F5 | 164 14
— | | 801 15,6 ] |
— 5 L85 || 4% 130 11,2]| 11,0] 10,5 10:01 .9:3i
— e | 90 1.1,3] 12,2 10,5)| 10,3] 10,0 9,5 87|
o) 95} 120l 1yl 9% 95| go| 85| 84
g |4 1oo+ =1l =t =]=1 1=z
0 . @ > -
g0l L.
| L llee Flg‘}'
| el
- f‘u.s::'i ‘T
F ﬂG -
IR =
i - : . | _-"""‘g
- l150 ’
R 70 | .
. y 45 A |
¥ | o
140 -. | |
o I. 2, ~ I a5 o
I | | 100
|
@ @ ' - |
2 h awmfb@




Patented Dec. 25, 1900.

H. CLAASSERN

PROCESS OF CRYSTALLIZIN

'Mo. 664,465,

G SUGAR.

(Application filed Jam, 4, 1000.)

3 Sheets—Sheet 3.

h - [ ) ] I— - . — '

rli"I'ltIIE'L r.l..i__lllll_ll..ll. Sy T Wl I__l.-_l_!.lL [ gt ol N Bk Bplan iy u

{No Modal.)




1... . 1. . | L

|

foa

1"-.- ..:-‘ T a ' . ' ' ’ .o 1 " - !
ﬂ-. \ . R ) - '™ w » + - . - n a i . *

1
[
1

' HERMANN CLAASSEN, OF DORMAGEN, GERMANY. ~  °

N .

[ -

1
I T
L

&

Hy

. PROGESS OF GRYSTALLIZING SUGAR. . -

' SPECIFICATION forming part of Letters Patent No. 664,465, dated December 26,1900, -

. |1|‘ oy s »'*I. .

e Tt Rppliation fled Jannary 4,190, Serial No. S0, (No speoimens.) .

To all whonv. it ;ﬁmy;_co_mem: .

" subject of ‘the King of Prussia, German Em-

peror, and a resident of . Dormagen, Rhenish.
Prussia, German Empire, have invented a .

new and useful Improveméntin Processes for

Producing Sugar in Crystal Form from Syr- | sy b | _ ﬂ
| number of calories only which it had at its

ups, of which the following is a specification.

X0

1

. mass according to

In crystallizing sugar out of syrups under
vacuo it is quite difficult to constantly main-

“tain those conditions which are necessary for

a. good.and perfect correct working., “"These

‘conditions.are essentially the following ones:

first, maintaining a. suitable. percentage  of
water in the.mass necessary for an efficient

crystallization out of . the mass and a prede-

terinined superconcentration of the’ liquid
the purity of the liquid;

. second, maintaininga temperature in the lig-

20

- of time for treating the liquid masses under.

uid mass corresponding. to the vacuu m and -

the coneentration, and,third,asuitable period

~distinet tew peratures, distincet percentage of
water, as well a8 distinet superconcentration.

by which the percentage of water could be.

30- ring proot 14 .
" fluenced by the quality of the non-sugar sub-
stances in the ‘mass and by .the viscosity of
‘said substances, so that said proof: or. trial
" will never render a sgtisfactory orreliablere- .

sunlt. ‘Besides such empiric.mneans thete was-

35
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o

. For keeping up or maintaining these condi-

tions the operator.had no other means at his
disposal but the empiric string proof or trial

ever, this string proof or trial is seriously. in-

made use of the thermometer for indicating

‘the temperature. and the vacuum-meter tor.

indicating the. stand of the wacuo. - Other
means have not beén known for ascertaining |
and maintaining the above-named conditions
and to-conduct or to carry through .the boil-

ing process in-a.perfectdistinct mann er,’and |
therefore the operator was notin the position.

to ecarry through the treatment of the syrups.

b
"1

and the production of the greatest quantity.
' of sugar possible out of: such syrup-iu-a corr
rect manner. By theprocessof the presentin-

~vention the object in view will be arrived at.

In order to.-keep up the temperature of the.
syrup in- the vacuum-pan tor a period.of some.

Jength-at the mecessary height in accordance
~ with the-percentage
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form . height.

approximately controlled or proved. How- |

jected to the action of the vacuumin the lig-

UNITED STATES PATENT OFFICE.

..+ ] with the vacuum without causing an evapo-
ration of the mass, the direct'introduction of
steam into the liquid has proved tobethe most
suitableand best means. As the steam issub- .

55.

uid it will again pass as steam out of the *

syrup and will introduce into the latter that

‘introduetion into the syrup according to the
temperature in the vacuum. Therefore while -

6o

the percentage of water in the syrup is-kept .

up at a certain standard the temperature of..
the syrup will be kept up atthe desired uni-
If now crystals have been -

-

[
- " 1 _'l -

formed out of the syrup, which latter by

centrated, or if sugar in any form whatever

ator in further filling up the vatuum-pan with

samehastoreduce gradually the percentageot
water in accordance with these paratingoutof

sugar, and aceording to such reduction of the
contents of water a change of ‘the tempera-

means of indirect heating-steam and subse- "
“quent waler evaporation has been sanpercon-

Gl J P Wi, 79
| has been introduced into the syrup, the'oper- )

syrip to be crystallized out and in boilingthe -

75

turein boiling must follow.  Theése two condi-

tionhs—tempe rature and contents of water—..
‘may be controlled and established with satety

80

by means of the apparatus herein described. . .-
With the help of that apparatus the operator. -
is enabled to. keep up the suitable tem pera- -

ture and the percentageof water, snitable for o
the erystallizing process, while: using . the

-

85

above-named introduection of direct steam .

‘into the liquid and in making use of the crys- L

tallization in motion, the latter being neces- -’

S
sigar separatesout of it’ decreases in purity.

wy. It is

viscosity increases. - Means for increasing the

temperature is applicable only up to acertain

degree, according to the vacaum. There-

fore for reducing the. viscosity, which pre-,

highly desirable othérwise, must be redueed, .
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£ water in theliquid and |.perconcentration.of the heated, syrup...ln. .~
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‘the, working operation, also:thesu: ..

a fact that the syrap while the =~

_ sreases in purity. 9o .
By this decreasing il purity of the syrup 1ts.

ore for red he. vi 7, which .95.
vents erystallization, thesu pereoicentration, .

‘as the latter is of greatest influence upon the : .

| viseosity. T herefore itmust beobserved dur- -
ing the continuing filling up of the vacuums:.
pan with the syrup tg. reduce with tﬁﬁp@?:_. o

100

creasing ‘purity, which'is a matter of conse- .. )
quence of
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working thus the opérator is enabled to. de-"
- saccharize thesyrup up to astandard of purity

which is a little above that of ordinary mo-.

lasses. In order to obtain the last particles

-of sugar capable of gaining, I recommend to

cosity takes place, and to reduce the same

10 ICE
~ the only means will be to reduce the super-

- . concentration of the mother-1yé ‘out of which
- erystallization takes place. Notwithstanding
having reduced. the percentage.of water in
the syrup during the working operation in’

. .
- 5 the vacuum-pan for erystallizing-out. pur-
~ poses, now, contrary to good sense, as it may
- appear, an addition of water to the mass out
of which erystallization takes place serves as
a promoter for separating out the sugar, for

. 20
~ the high viscosity will hinder the separation

of sugar and its. union with present crystals

- 1o a greater extent than such separation will
“be promoted by a strong superconcentration
- 25 of the mother-syrup. By theaddition of wa-
. ter‘the viscosity is reduced in a muech higher

degree than in proportion the superconcen-

tration is reduced. It maybe proceeded with

“this addition of water suitably to such a de-
gree that finally in the centrifuging process |

30 gree |

. the overconcentration is nearly done away

with,

~ Instead of adding water a diluted molasses

may be employed for the same purpose.
In the accompanying drawings I have

shown an apparatus for carrying out my in-

vention, .

- In the drawings, Figure 1 indicates a dou- |

ble vacuum-gage. Fig. 2 represents the cal-
culating-scale; Fig. 3, a table containing in-

40
- formation concerning the percentage of wa-

~ ter of the syrups while boiling at different

- stages. Fig. 3* is a side view thereof with
- the indicating-slide thereon. Fig. 4 is a face
- 45 view of the indicating-slide. . Fig. 5 is a ver-

" tical section of the vacuum-pan,-and. Fig. 6

+
L

18 a horizontal section theréof. * _
- In the drawings, Fig.:1 shows a double
vacuum-gage consisting of two gages h 7, coni-
50 municating with the vessel 7, which commu-
The vacuum-gages are adjustable for calibra-
tion by adjusting means A’ 7','s0 that the

55 withthe prevailing atmospheric pressure. As
. before stated, the double vacuum-gage com-
municates with the vacuum-pan, which con-
sists of an outer shell A and a heating appa-

- ratus B, consisting of a chamber traversed by

60 vertical pipes by which the liquid in the lower
~-.and upper partof the pan may circulate. The

-~ pipe C isfor the purpose of introdpecing indi-
. - rector heating steam into the heating appara-
- tus B.. ‘D represents pipes placed, preferably, :

'subject the heated mass to asubsequenterys-
tallization in motion in speecial crystallizing |
apparatuses. Alsoat thisstage with the cool- -

“ing that takes place the objectionable vis-

- nicates by a tube G with the vacuum-pan.

~ vacuum-gages can be adjusted in accordance

- -

684,468

}cien_“t-.' H is the stirring device, -i‘ﬁta,téd by the

gearing F. Hindicates the thermometer, and
J the pipe for drawing off the finished masse-

70

cuite, and K is the pipe for drawing in thé .

syrup, which pipe'for the purpose of clear:

ness of illustration is shown only in Fig. 6

and terminates, preferably, underthe heating;

the vacuum-pan,as hereinafter deseribed, the

apparatus B. * The process is carried out in

structure shown in. Fig. 1 being employed to

give the air-pressure in the vacuum-pan.

T'he structures shown in Figs. 2, 3, 30 'an(_i' .

4 .are employed to aid the sugar-boilerin car-

employed codperating with both scales, the

vacuum indicated by the index correspond-

ing with the temperature indicated thereby,
so that by setting the index at any point in

8o
rying ontthe process and enable him tomain-

| tain a proper degree of superconcentration
at every stage of the process. r., 2
‘shown a base k, provided with a plurality of
-scales L'T. The scale L indicates centimetor
of vacuum, and ¢the scale T indicates tem-
peratures at which water will boil at soeh

vacuum, the two scales being so-correlated
“with each other that a single index may be

In Fig. 2 are

go

the vacuum-scale the boiling-point of water

at that vacuum will be iudicated on-the tem-

perature-scale. T have also shown a double

scale S, which slides freely upon rails o p,
being movable thereon by pinion or handle
! q. The pinion, which is not shown, meshes

-1Q0

with the rack » on the side of the railp. The
doublescale S consists of a.temperature-seale

t, which indicates degrees of temperature, the .

95

divisions on the scale ¢ corresponding in size

with the divisions on the seale T, the numer-
als on the scale { indicating temperatures

which the boiling syrup has in excess of the

boiling-point of water at the same vacuo. The

other scale u of the double sliding scale S

shows the percentage of water contained by

the syrups if the raising of boiling-point is.
equal to the exact opposite degrees on scale £.

The sliding scale S is provided with an indi-
cator O, stationary with respect to-the said
scale when the apparatus is in use.

liguid treated is given at several stages of the
operation. In the columnpsabcthe percent-
age of 'water of various ather stages of the
operation are given. 'This table consists of

‘an undercut or mortised board w, in which a

slide 7 slides. - This slide'yy is provided with

a temperature-scale and with an aperture X,
so:that the said slide may be moved along the
table for a convenient referenceto avoid the

possibility of  mistake.: In using this caleu-

1035

I10

cale us Thisin-
.dicatorcooperates with the vacunm-seale and
the tenperature-scale T. The sliding scale
Sis provided with asliding indicator Z, which .
.egoperates with the scales #, u, and T. "In_
Figs. 3 and 3* Ihave shown a table in which
‘the percentage of water contained in the

115

120
124

130

lating device the double scale is moved until - -

thie indicator O points to that place on the
| vacuum-scale which eorresponds tothe ficure
‘indicated by the vacnum-meter. . Thereupon

65 aboveand below the heating apparatas B for
- Introducing direct steam into the vaenum-
. Pan.’ In somecases one pipe D will be suffi-.
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40 . __
~ to eleven' and one-half per cent., in the next

IO

X5

lowing example will be quoted: Let us take

E:.

the boiling-table is consulted, and the mov-
able indicatorisadjusted tothat point on the-
scale u which corresponds to the percentage
of water desired, whereupon the boiling is ef-

fected at the temperature on the scale T 1in-
dicated by Z.

It will also be observed

The method of working according-to the

foregoing-described process is a very simple

one, and for thorough understanding the foi-

the purity of the syrup to be boiled at sev-
enty-five and the vacuum in the boiling-pan

"to be a standard one of sixty centimetlers.

20

30

necessary quantity of fine crystals in the

The boiling-pan is then filled up to a certain

height with syrup, and the latter is boiled

down for such a period until it indicates, ac-
cording to the table of the boiling-control
apparatus, a contents ot water of thirteen
and three-fourths—that is to say, until the
thermometer of the boiling apparatus will in-

“dieate a temperature of 80° centigrade. Now

the valves of the indirect heating apparatus
are almost entirely closed, and the valve for
the direct steam for regulating the tempera-
ture is opened for such a period until the

samples taken beecome visible, which usually

35

will be the case within half an hour. There-

upon the valves of the indirect heating are ! _
of syrup, the process which consists in alter-

reopened and syrup is slowly and gradually
drawn in, while the concentration of the mass
is reculated according to the table, so that,

for instance, within the first four hours the.

contents of water will sink down gradually

four hours to eleven per cent., and within the
last four-hours down to ten and one-fourth

~ per cent., which ‘means to say that with a

50

55
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standard vacuum of sixty centimeters the

temperature of the boiling mass will raise to
811° centigrade and to 823° centigrade and |

to 834° centigrade. After twelve hours the

vacuum-pan will be almost entirely fillec,
and now boiling down begins, into which pan
molasses or water may be drawn in periodic-

ally, the percentage of water sinking down
to nine and one-half per cent., the tempera-
ture rising consequently to 85° centigrade.

If the vacuum is nota constant one—say sixty

contimeters—uthe control is not rendered diffi-
cult by it, as in such case the fixed indicator
has to be directed only to the vacuum indi-

cated by the vacuum- meter, whereupon the

movable indicator of the slide, permanently

* fixed for the period in question, will" imme-

diately indicate the necessary temperature
which the beiling mass must have on scale

_ It will Mthus be seen that the
sugar-boiler has at hand the means for direct-
ing the boiling of syrups or juices with the
greatest exaciness.
that this apparatus enables me to calculate
the percentage of water of thejuice or syrup
‘at any temperature and pressure.. o

rect- introduced steam, drawing in

!

should be kept up eorresponding to the higher
overconcentration of the mother - syrups.

I'he subjected to an-after cerystallization at
‘rest or more suitably to a-crystallization in

{ ‘motion in ‘special apparatuses. "With the
‘erystallizing processin motion a-lopger period
of agitation. and a suitable high temperature

10

However, with the gradual cooling down and -

with theincrease in impurity theabove-named

deleterious effect of the viscosity will oceur,
which, as stated above, is now exclusively or
entirely annihilated by the dilution of the

mass. Water in such-guantity is admitted,

75

either continually or periodically, into the 8o

mass in motion that the viscosity becomes

reduced. The quantity of addition of water
is limited thereby that it can be added only
to such an extent that to the highest the en-
tire superconcentration of the mother-syrup

is obviated, as with the addition of water a
dissolving of the already-separated sugar may
take place. Of course instead of pure water
diluted molasses may be made use of.

1 Clﬂrim—_—" o | |

1. In the operation oftcrys‘tallizing out 'syr—‘

ups, the process which consists in subjecting

the mass alternately at each desired stage ot

the operation to the action of indirect heat-
ing-steam for creating a desired superconcen-
tration of the syrup and of direct steam in-
troduced into the mass for maintaining the
mass at a temperature corresponding to the

00

05

vacuo for the time being, maintaining all the

while a superconcentration of the syrup.
2. In the operation of the crystallizing oub

nately acting upon the mass with indirect
heating-steain for creating the desired super-
concentration of the syrup and with direct

steam introduced into the mass for maintain-

ing the temperature corresponding %0 the
vacuo for the time being, while maintaining
the superconcentration of the syrup and the
continued crystallizing out of the so-obtained

of a diluent. = . | o
3. The process of producing sugar from
syrup, consisting in concentrating the first-

drawn-in syrup according to the purity of the

latter by boiling with indirect steam, stop-
ping the indirect steam when the desired con-
centration has-been obtained and replacing
stich indirect heating-steam by introducing

steam directinto the mass for maintaining the

temperature in the latter according to the

vacuo for the time being while concentration

remains unaltered, until formation of grain

- 100

1oy |

110

‘mass by reducingits viscosity by the addition

115

120

takes place, stopping the introducing of di-

Loy further
syrup and contin uing the alternate employ-

‘ment of indirvect heating-steam for creating

the désired concentration for the stage pres-

ent and of direct-introduced steam for main-

T. During this manipulation in the vaeuuin | taining the temperature without alteration

the mass is kept in motion-by the agitator or'
stirrer. 'The masse-cuite thus obtained may

of the concentration, the mass being all the
while stirrec by mechanical means and con-

125
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Mtniing the treatment of the so - obtained
‘magss-cuite for farther crystallization by re-
- dueing its viseosity by the addition of a dilu-

©..entocorresponding to the decrease of tempera-

.

5 ture, and -gaining the so-produced sugar by | .Witnessés: R
.+, separating the same from the mother:-liquid. | . WILLIAM ESSENWEIN,
+ In téstimony that I claim the foregoing as|  EmiIL HoETTE,

-+

_ myliﬁﬁ'eptidn I have SIgned my name, in pres-
ence of two witnesses, this 19th day of De-

" eember, 1899, e . o
- - HERMANN ‘CLAASSE_N'.
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