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1o all whom it mvair concern.

Beit known that I, CHRISTIAN MARKWORT,
a subject of the Empemr of Germany, resid-

ing at Uelzen, Empire of Germany, have in-

vented new and useful Improvements in Ap-
paratus for Cleaning the Tubes of Evapora-
tors or Like Heatmﬂ' Apparatus; and I do
declare the following Ct0 be a full, clear, and

exact description of the 1nv ention such as
will enable others skilled in the art to which
1t appertains to make and use the same, refer-
ence being had to the accompanying draw-
ked

tion.

My invention r elates toanew and improved
apparatus for cleaning the tubes of evapora-
tors and like heatmg apparatus during the
heating or the evaporating process, so as to
keep the heatmfr-mufaces constantly clean

and the evapomtor unchanged in working

order for any period of epela,tlon
More particularly in heating and evaporat-

ing sugar-juice it is of signal importance to .

keep the inner surfaces of the evaporating-

tubes always clean, as there are considerable

excretions from the heated juice, so that their
adhesion to the inner surfaces of the tubes
diminishes the conductivity for heat so con-
siderably in a short time as to leave hardly
half of the Initial power. Yet this is equiv-

alent not only to an inferior utilization of
the heat supplied, but at the same time to a

disparagement of all the stages following
the preparatory heating-—such as satur .a,tlon
filtration, evaporation, and elystalluatlou

The appa,ratus hitherto made use of for clean-

ing the tubes have been insufficient because
a high cover of scum at the upper mouths of
the tubes obviated the exact hitting of the
apertures of the individual tubes. Moreover,
the edges of the tubes which are boarded for
tightening them are damaged by pushing at
random the cleaning instrument. Finally,
the workmen intrusted with the cleaning,
standing as they do on an unsteady bridge,
are in constant danger of life. All these in-

conveniences are obviated by my invention.
For cleaning the tubes above their mouths
from a movable platform there are introduced

one or several cleaners corresponding to the
By shift- |

directions of the axis of the tubes.

!

|

g 18 keyed upon

ing the platform so as to be accommodated
to the mouths of the tubes, and likewise by

sliding the cleaners on the platform the latter.
may be moved so that they are exactly above
the mouthsof the several tubesand need only
be pushed down for cleaning them. The

cleaners are directed by means of scales,

which in accordance to the arrangement of
the tubes of the evaporator had been made

once for all. Thisis rendered pOSSIble as the
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tubes are generally arranged in two rows or -

two principal directions crossing each other
and as the distances betweeu the neighboring
tubes are equal.

Having now made clear the object of my
mventlon I come to the aebual construcbmn
thereot.

In the accompanymn‘ drawings, which form

& part of my specification and in Whleh simi-

lar letters refer throughout to similar parts,

70

IFigure 1 shows a plan view ¢f an evaporator

or & like heating apparatus furnished with
the cleaner embodying my invention. Fig.
2 shows a side eleva,mon part in section, of
the same. Trig. 3 shows a scheme of the ar-
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rangement of the scales corresponding Wlth. ;

the tubes of the evaporator.

Above the evaporator or like heating ap-
paratus « there is the movable’ platfmm b,
the supporting-wheels of which care running
on rails ¢, arranged parallel to each other on
either side of the evaporator. A chain eis
wound around guiding-rollers
ing-wheels g, either fixed at one end or loosely

slung at both ends over tension-rollers 2 with

weights 7 attached. Each regulating-wheel

wheel /&, by the rotation of which in either

direction the platform may be moved to and

fro between the tension-rollers /v 4. The plat-

/ and regulat-
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& spindle bearing a hand-

90

form is provided with a slit /, parallel to one
of the chief directions of the rows of the .

tubes. By this slit [ a sliding carriage # is

95

ocuided on ‘rollers and bears an index 0,,-per-

pendwular to the slit.
the direction of the axis of the slit. Pamllel
to theslit—1.e.,parallel to one row of the tubes
of the evaporator—there 1s a, sc&le ¢ on the

| platform, and another scale p? is parallel to

the direction in which the platform moves.

Another index 0, has -

100"

As the index o0, and the scale p° serve to fix. '
the position of the platform,the index o, may
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be fixed onits outside, in which case the scale
»* must be arranged on the platform itself.

‘On the scale p- the distances of the axis of
the tube-rows and on the scale p’ those of the

individual tubes within one row are marked

by dashes, which drawn out to the points of
~intersection would give an exact idea of the

arrangement of the 1nd1V1dua1 tube-axis.

The tube-cleaner  is cuided by its rod g

exactly in the point of mtersecmon of the
center lines of the pointers o, and 0, SO that

the axis of the cleaner 1 is perpendicular to
the center line of the slit { and in that point

-where the center line of the pointer m cuts

26
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that line. Supposing the center line of the

slit [ to be perpendicular to the axis of one-

row and the point of the cleaner to be in the

axis-line of one tube drawn out, then, if the

sliding carriage n is moved in the slit [ so
that the index o, suecesswel) points to each

dash of the scale p’, the cleaner will be suc-

cessively placed above the several mouths of

 all the tubes of this row,and by pushing down

the cleaner the whole row will be cleaned suc-
cessively. If, then, the platform is moved
about one interval of the rows after another,
by directing the pointer o, to the successive

- dashes of the scale p° the tubes of the differ-

.33

ent rows may be cleaned in the same manner

as described with regard to the tubes within

~one row. Itis evident, providing that the

tubes be exactly arranged and the pointers

be exactly directed to the correspondent
dashes of the scales, that the axis of the
cleaner with matbemamcal exactness must

coincide with the axis of each tube, and that

any injury of the tightened edges of the tubes
will be avoided.

The Shlfblnﬂ' of the platform by oneinterval
of the scale p* may be facilitated by connect-
ing the hand-wheel % with a ratchet-wheel,

- allowmﬂ* the rotation of the hand-wheel I;

corresponds to one interval of the scale p°.
The cleaner of the tubes by being pushed
down into the latter conveniently conmsts of

“arod g, which 1s conveyed in the direction of
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the axis of the tubes and is provided at the

inferior end with a scraper + or with wire |
brushes, whereas the upper end bearsa han- |

dle s. As all the movements of the cleaner
for directing it to the tube-axis are performed
outside the evaporator and the axis of the
cleaner exactly coincides with.that of the re-
spective tube even if the tube-mouths are
covered with scum, which is always the case
in sugar-manufactories, it is evident that the

| ele&mncr of the tubes duri ing the evaporation

18 actua,lly done by this invention.

In order to secure the exact movements of
the cleaner, it 1s sufiicient to arrange the
chain only on one side, because, as will be
seen from the drawings, the guiding-rollers ¢

exclude any irregular shifting of the plat-
~form. At the same time it is sufficient to.

make use of only one regulating-wheel, while

the drawings exhibit another,sothat one may |

o

¥

| serve for for wmd and the other for b&ckwmd

{ movement. -
In order to direct the cleaner to a cextam 70' |

tube-row and just to the first, respectively,

to the last tube of that.row so that the tubes.
one after another may be cleaned by succes-

sively shifting the sliding carriage bea,rmw___'-,.
75
rected to such a point of intersection of the -
dashes drawn out of both the scales where -
there are no tubes, the marks for the dashes
of both the scales are conveniently so chosen
80 .
spond to the outside tubes of each row, as to -
Sup_-._

the cleaner and lest the clea,ner Should be di-

that the like marks on both the scales corre-

be seen from Fig. 3 in theé drawings.

posing the tube-rows, which the platform mov- -~

ing from left to rwht hand passes by one at-

ter another, are elwned €€1,7 €2, ¢¢3,” &e., 1n- .
creasing to the middleand from there decrea‘s— A
ing by one, so that rows equidistant from the

In thiscase
the dash-marks of the second scale are so
chosen that those which correspond to the
first and the last tube of the first row, and

mlddle bear the same numbers.

thus at the same time to the last row, (like-

wise marked “1,”) also bear the number 1.7

The neighboring dashes (in the direction
from top, the bottom in the sense of the draw-

&ce.

nating one with the other, one dash of the

'J‘@Spectwe scale must be skipped at each
 shifting of the slide - carriage—i. e.,
slide-carriage shall be placed above the rows .
of the even numbers it must be directed to ~ -
the even dashes of the second scale, and if it

shall be placed above the odd rows it must
be directed to the odd dashes of the second_
In order to mark the requisite posi-
tions more distinctly, the even and the odd

scale,

if the ”

I00 .

dashes of both the scales may be distin:

guished by different colors.
ounly mtermlttmcrly and at an amount which |

In the drawings only one evapomtor or

foregoing description that any number of

evaporators or like heating apparatus may = -
1y -

be worked by one cleaner, 113 being only nec-

essary to lengthen the rails beyond this evap-
If

orator and to lay them over the other.

the tube-rows of the other evaporators have

the same distances, the same scales and the .
same slit of the platform may be made use of-
for all the evapor ators, provided that the di-
rection of the rows is the same, or else for =

each different position of the tubes of one =
evaporator special scales, and, if necessary,

also special slits, are to be provlded or the
platform must be not only movable to. and

go

ings, Fig. 3) then bear the numbers ¢“2,”¢“3,”
As the tube-rows generally are alter- -

110 ﬁ--_-:i?‘ﬁ
' like heating apparatus is shown as provided. -
- with the clea,nel, yvet it is evident from the -
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fro, but must also be rotated llke a turn-

a,ble

The safety of the workmen from dangeris =
130

warranted partly by covering the evaporator

by means of the platform, partlv by its fence, =
and so the other improvement aimed at is -
actually attained by this invention.

I do not limit the invention to all of the de-"
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tails and structural features shown in the | of a movable platfmm or cover a slit therein, 2o

drawings and described above, since many of
the same may be modified Wlthm the skill of

the mechanic without departmn‘ from the

spirit of the invention.
What I claim as my 1nventlon and desire

to secure by Lefters Patent, is—
- 1. In an improved cleaner for the vertical
tubes of evaporators and like heating appa-

ratus the combination of & homzontally-mov—
able platform or cover, a slit therein, a slid-

- 1ng carriage mounted to move over the slit, a

rod guided vertically in the said sliding car-

riage, pomters fixed on the platform and slid-
15 ing carriage and scales arranged opposite the
pOmters for indicating the posnmn of the

cleaning - tool with respect to the different
tubes, 'substantially as set forth.

2. In a cleaner for tubes the combination |

_over Germanv

a sliding carriage adapted to be. moved over

the slit, a rod ﬂ'mded in the said sliding car-

riage, pmnters Tfixed on the platform andslid-

ing carriage, scales arranged opposite said
pomters for indicating the position by the

-said pointers, and harvmﬂ* numbersin connec-

tion with the scale- marks s0 arranged that

‘the first and the last tube of a row and the

first and last tube of a cross-row dre indicated

by one and the same number on both the
scales, substan‘mally as and for the purpose

desecribed.

~ Signed this 5th dfmy of N ovember at Ha,n-

OHRISTIAN MARKWORT
Wltnesses -

W. K. A\TDERSON

LEONORE RASCH.
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