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Patentéd. June 19, 1923.

UNITED STATES

1,459,024

PATENT OFF ICE.

HERMA’N LOUIR I-IARTBURG OF DthER OO'LORADO A”‘“‘IGNOR OF ONE- I-I&I.F TO
| - - | ROB&H J. BINKLEY.

H_EATMEXGHANGE APPARATUS.

 Application filed May 31, 1919, Serial No. 301 053.'

7 0 all whom it ??1@5; CONCern.: |
Be it known that I, Herman Lours Harr-
BURG, a citizen of the United Stat es, resid-

usetul Heat- Luhanﬂe Apparatus, of Whlch
the following is a spemﬁcauon

- Thig 111\*"e1:1t1011 1s applicable to the tl ANS-

mission ot heat to and from liquids in vari-

10 ous economical processes such as sugar and

salt making, steam condensing for sea going
vessels, and for like purposes. '

The mventmn relates to the transmission

of heat to or from liquid moving through a

13 tube and an object 1s to 1ncrease Fhe 210 ount

of heat tdhen on or given off by a given

liquad 1in a given lee thug facilitat ingy.

~thermal exchdnﬂe& between liquid and an-
other medium tthL IS in thermal €onnec-
‘00 tion therewith. .

“Another object is to minimize the size of
the apparatus required for producing a
aiven change of temperature in a given vol-
‘ume of hqmd within a given time.

95  The invention is an 11‘nprovement in the

~art in that a liquid of a predetermined tem-

- perature in which the change of tempera-
ture 1s to be effected is c.;msed to revolve
.:Ld]acent a thermal body from or to which

30 heat will be transferred ; and preferably the
liquid 1s driven spirall y along and within
a surrounding surface that is adapted and
“arranged to conduct heat to or from the lig-

~uid, thereby setting up centrifugal forces

35 1In the liquid stream; and. surroundmﬂ the
 stream with a thermal medmm of dlﬁerent
temperature

In the sugar making aft uyru:p to be

‘heated s d]:'wen spirally ‘and - helically
10 through straight tubes that are surrounded

by a he%tmo medium, such as steam; and
centrifugal forces thus set up in each tube-

causes the cooler and therefore heavier por-

~ tions of the syrup in such tube to seek the
45 surrounding heat conducting sur tace, where

~such portlons becoming heated give way to-

- cooler portions from inside the travelling

~ column of liquid so that a continuous and

effective circulation transversely of the
50 xolumﬂ from center to heating surface dl’ld
vice versa 18 set up and mamtamed

- By this invention the travel of the hquld'
aloncr a given length of heating or cooling

tube is oreatly increased as compared with
55 the travel along such tube in the prior state

_1115ta11at10n operation and maintenance.

'placement of any one baftle.

position of the steam 1s inside of the tube

~of the art (md theretore a frreat econom}’ Of

space 1s gained 1n an mstallatmn of given

) capauty
ing at Denver, in the county of Denver and .
5 State of Color aco, have invented a new and

A further advantaoe mmdent to this m-

“vention results from the tendency of foreigm

substances, 1f any of greater specific Gmwty

than the hqmd are present 1n suspension, to

be thrown outward by centrifugal force:
thus scouring the enclosing heat conduetmﬁ*
surface. 1t 1s also understood that such cen-

thouoh the tube to have a scouring etfect

Lo Llefmsu the enclosmo surtace.

In carrying out this nvention 1 have pro-
vided means that are readily applicable to
heating or condensing apparatus now in use.

An object 1s to p]ﬁ‘OVlde means adapted to
allow ready and complete cleansing ot the
heating appliances. -

Other objects are low cost of construction

Another obj ject is to provide a bafile which
is anchored individually in the tubes thereby
allowing the instant withdrawal and re-

An advantage of this invention is uni-
formity of heating syrup in sugar manu-
facture; there bemﬂ no cold core of syrup
flowing alonfr the axis of the tube.

This invention is applicable in and by the.
use of apparatus of various constructions

~and 1 applying the same I propose to use
u spiral helicoidal or cycloidal baffle in a
straight cylindrical tube and to provide

means whereby said baflle may be anchored
in the tube.

By this invention the tubes are braced
agalnst external pressure, thereby permit-

ting the use of thinner tubﬂs than hereto-

tore. |
_ThlS batile may be used in the heating
tubes for an evaporator. In such case the

and the liquid to be concentrated is on the
outmde, either 1n open or vacuum evaporut-
ng apparatu&, |

Tt is found by experiment that the bdﬁle
itself acts as a secondary heating surface by

transmission of heat by contact Wlth the
walls of the tube. '

The followlng is a gencfal cescription of
the device known as helical or spiral bafiles
or deflectors for tubes or pipes used in heat-

1ng or cooling apparatus.

,A mﬁerml wlth a4 Cross section WhOSL
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o

-~ thickness is less than its width, a‘nd whose

length is greater than its Wldth and said

. _m.,l,terml may be flat or have wrruaatmm

B

10

This material to be spiraled or heli: Ld at

‘suitable pltch about an axis longitudinal tt)
sald material, said axis may lie outglde of
either edge of, or within the edges of; but

preferably to coincide with either 1011011;11-
dmﬂ edge of said material.

The se deﬂeetors or b.:lﬂlt
01 pipes

may be
withdrawn easily and still not to allow exces-

sive clearance w hercb*f fluids might short

cirerat alonﬂ ‘Lhe mnside diameter ot tubes

o1 pipes.

The length of deflectors or baffles may bu
all, or any part ol the entire ]e,_nﬁth oi the

| tube or plpe.
20

The cdeflectors or baﬂius may be used on
thl'rllG:ht or bent tubes or pipes. |
Obl ects, advantages and features of con-

struction other than those hereinbefore set

o5

- 30

forth may appear from the accompanying
the g ubjomed detailed d(_,sm 1pt1011
arid the .:lp pended claims. s
~ The invention may be hlld*’-‘l'thOd by ret-
“erence to the accompanymg dr AWINgS.

drawings

Figure 1 1s an elevation, partly dlauram-

matic and partly in 5eat10n 1 lastr atmo ap-

~ paratus whereby this 11’111:}] ovement in the
~art may be prm,tlca,lly emplo;md

40

45

50

951

g, 9 is o fragmental axial sectional de-
il of one of the tub{,s promded with a dou-
ble ﬂwht batfle. -

Flﬁ 3 1s a Cross se(:tio-n of- t-he same. Oon

Jine mg Hig. 2.

g, 4 15 a view @nalo‘:}ou to Ifig, 2 show-

'm;.:r; a smﬂle flicht baffle.

Fig. 5 18 a Sectmn on line 2° Figp. 4.
- Fig. 61is a cross section mchcatmﬂ Lhe tend-

‘ency of the colder liquid to seek the enclos- -

ing shell responsive to centrifugal force.

Ilg 7

Kig. 8 is 2 fmﬁ'mﬂnta 10n0*1tudlnf11 section
of a tube with f‘*mﬂle s _wht baflle and 1mdi-
cating the greater veloclw at the surround-

Ing heat tr 111sm1ttmg surface.
- The container may be of any well known
form and is shown as comprising the shell -
2 and 3 and 1s provided inter-

- 'nally with tube plates 4 and 5 and a partition
55

lecelvmﬂ intake chamber 7, return chamber

1 and heads 2

6; and is thus constructed with the liquid

8 and hscharou chamber 9 ‘lnd the thermal

- chamber 10 throuﬂh which the tubes 11 &nd

: 60

i

12 extend: the tubes 11 connecting the in-
take chqmbe*‘ 7T with the return clnmber &,
and said tubes 12 connecting the return
chamber with the dlscharoe chﬂ,mber 9. The

thermal chamber 10 is supphed with the
thermal medium 13, through the pipe sys-
tem 14 19 -

to Le m&de to ﬁth
.-_]nsjt Sl’luﬂly E}I]OU(}]_]_ S0 th&t they

“sheet metal strip twmtec

1s a cross section of a tube to 111(11-
cate the effect of centrifugal force on SUS-
‘pended solids of greater gpemﬁc gravity.

1,459,024

No nm*e]t » ig claimed for the apparatus

thus bpemﬁcallydescrlbed nor 1s such ap-

“shown, but any well known construction for

transfer ring heat from or to a liquid may

be @1111:)103 ed with either straight course or a
more SINUOUS course as occasion or expedl-

‘ency may require or demand.

The liquid from or to which heat is to be

transferred is forced by suitable means as
the pump 16 and pipe 17 into the chamber

through'

7, and finds exit from clmmbur '
pipe 18,

The speed at which Lhﬂ 11q111d is forced to
travel may be 14 ft. per second, more or less
according to the process 111volved and the
hguid 1s caused to revolve within fhe tubes
so that the colder central portion of the tube

~paratus limited to the specific construction

70

content will be impelled to the periphery of

such content, thus to contact with the inside

surface of the tubes, so as to take on heat
from the thermal medium in the shell Pro-

vided such thelm.«.ﬂ medium 1s hot so a% to

heat the contents ot the tubes.

In the art of sugar making, steam will be
supplied to the thermal chqmber and syrup
to be heated will be driven through the
“tubes.
‘be driven through th-‘* tubes and the fAuid
to be condensed Wlll be &,upphed to the ther--

In condensers, the cooling hqmd will

mal chamber.

()

05

The revolution of the hquld content of .

each tube 1s effected independently of that of
any other tube, and various means mcw be

.l(,mployed for this purpose.’

in I'igs. 1 and 2 there is prmuded a heli-
coidal double flight bafle 19 formed of a

to end to form a helicoid that extends en-

~tirely across the bore of the tube and con-

tacts with the inside walls therwi lelleO‘

the bore into two helical channels or ﬂ1ghts _

20, 21. When liquid is driven through these
ﬂlghts at a requisite speed such as, say 14 ft.

per second, the revolution and ‘consequent
- centufugal action above Spemﬁed 18 set up--'

with the result stated.

In Figs. 4 and 5 SanIe ﬂlc-ht helicoid

29 18 employed to chreat the 11q111d revoly-
ably.  Said helicoid is

sheet metal equal in width to half the di-
ilarly
y one edge

23 of the strip and extending along the axis.
ot the tube, the outer edge 21 of the helicoid

ameter of the bore and twisted reg:
around a central axis formed b

contacting Wlth the iner walls of the tube.
~ The channel or flight 25 through the tube
15 spiral from end fo- end of the tube and

liquid driven therethrough at a speed such
as hereinbefore indicated will be subject to

the operation of centrifugal force with the
result ag above set forth the heavier por-
tions of the content, whether by reason of

comparatively low temperature or by greater
| specuﬁc gravity of suspended salld;aj moves

regularly from end

made of a strip of

-_]ﬂO' |

D
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- lighter, and so on.

10

13

1,459,024

to the outer surface of the spiral 'strea'm |

thus displacing the warmer and lighter por-

tions of the stream which are thereby forced .

inwardly to again move outwardly when
the outer contents become comparatively

In the case of

heavier portions will be distributed to the
tube walls. - | ?
The transference of heat from or to the

liquid, to or from the thermal medium 1in
chamber 11, is more rapid than would
otherwise be the case, and the travel of the
liquid along the heat transmitting walls of
‘the tube 1s greater than in cases where the

course 1s straight.

The rapid travel and the outward pres--
sure caused by the centrifugal force apphies
a scouring action to the walls which tends

to keep the walls clean. -

By removing the heads 2 and 3 the baitles
are readily accessible when it is desired to
clean the same. S .
 The baffles are suitably anchored one inde-

pendently of the other, against the tendency
to rotate that is caused by the mertia of the

liquid; and are also anchored againsi end-

wise movement and to this end one of the
ends of the material of which the baflles 1s

made, is bent so as to extend laterally
therefrom beyond the diameter of said baftle

50 as to project over the edge of the tube

~versely

40

12. Said lateral extension has a portion ex-
tending at right angles thereto or trans-

tion 1s perforated to recelve a screw 26 by
which said baffle is secured or anchored to

‘the tube plate 4.

either fdfm_ of construc-
‘tion the warmer and purer liquid will be
brought to the center and the colder and

Jliquid to fl

of the longitudinal axis of said
‘baffle, and said transversely extending por-

The bafiles may be easily and quickly re-

‘moved one independent of the other for the

purposes of cleaning, inspection or repalring
by removing the head 2 and removing the re-
taining screw 26 from the particular baiffle
desired to be removed. The baflle may then
be easily withdrawn independently ol the
other baffles. ' '

- The method of operation is clear from the
foregoing. B

I claim:

1. In an apparatus for causing thermal
transfer between a liquid and a thermal me-
dium ; said apparatus comprising a plural-
ity of tubes, and tube plates for supporting

said tubes; means for causing a stream of
ow through said tubes; removable

helicoidal baffles in said tubes, and means
whereby said bailles are independently
anchored to one of said tube plates.

2. A baffle for tubeg or pipes used 1n heat-
ing or cooling apparatus comprising a strip

of material with a cross section having 2

thickness less than its width and a length
oreater than its width; said strip being
spiraled or helixed at a suitable pitch about

an axis longitudinal to said material, one

end of said strip extending in a lateral direc-
tion from the axis of said strip; and means
whereby said laterally extending end may be
independently anchored to the apparatus so

as to prevent rotation and endwise move-

ment of the bafile. -
In testimony whereot, 1 have hereunto
set my hand at Denver Colorado, this 20th

day of May 1919. _
HERMAN LOUIS HARTBURG.

Witnesses: _
K. H. Cray,
Wwn. M. GBNTLE.
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