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 UNITED STATES
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TO CHERRY-BURRELL CORPORATION, OF LITTLE FALLS, NEW YORK -

| HEAT EXCHANGE DEVICE . -

" Afpication fled March 14, 1930. - Serial No, 435,784, -

- This invention vrelateswto -'yt'ubillvér héatf ex-

change devices and more particularly to im--

provements in internal tube heat exchange de-
. vices for cooling or heating liquids, such. as
5 milly, in’ which the tubes'through which the

liquid flows are arranged within outer tubes

through which flows the medium for cooling
or heating the milk or liquid.. :In these de-

vices as-ordinarily constructed, ‘the outer-

o tubes are connected: at their opposite-ends to

‘headers which form return passages that join

the outer tubes to form a continuous passage

for the heating or cooling medium, and the
ends of the inner tubes extending out through -

the headers are connected end to end by re-
turn caps or connections to-form a-continuous

15

- passage for the milk or liguid to'be'cooled or -

heated: The return connections or caps-are

usually constructed so that they can be re-

5 moved or opened to permit the ready.cleaning
of the return caps and of the inner milk tubes.
Tt is desirable in heat exchange devices.of this

nature to incline the tubes downwardly alter--
nately in opposite directions so that the con-

tinuous passage formed by the tubesand their
return connections shall -have -a continuous

(8]
ot

downward ‘inclination to facilitate the com- -

plete and ready draining of the liquids from
the.devices: R
55 One object of this invention is to provide
an_efficient ‘and practical tubular heat ex-
change device of a desirable novel construc-
tion. - B RO

- Other objects of this }ih_‘vyen‘tioh';are.’fo':li)’ro'-i,

“&5 vide 4 heat exchange device having tubes con-
nected to form a continuouslyinclined pas-
sage and which'is made up-of separate units

or-sections stacked:-one upon another, but-in

_ which. nevertheless the tubes are uniformly.
“u spaced apart, and all of the return connec-

tions for the tubes are alike; also to-provide

a sectional heat exchange device whichiis com-

posed of separate -umits stacled:one upon
another and in' which both the tubes and re-

N
Ut

tubes incline in opposite directions; also: to
provide a heat exchange unit of novel con-
struction such that a complete device can be

A
<

turn connections areuniformly arranged and:
spaced, notwithstanding that the alternate

composed of any desired number, one or more, .

- of :thé' units ; “also irt-é*:provi'de, base and’ ‘t‘op '

piéces for the-units adapted to give a similar
finished ‘appearance to .the device, whether
composed of one .or a:plurality of stacked

“units;-also to"construct the device so that the ;
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tubes can be eénclosed and protected by.closure ...

elements “connecting the' headers and top-

finishing: pieces; and also to produce a heat -
exchange device having the advantages and .

features” of improvements- hereinafter . de-
scribed and set forth in'the claims. ;

- In: the. accompanying drawings: .. -
- Tig: 1 is'a side élevation, partly broken

away, and in séction, on a reduced scale, of an
internal tube heat exchange device exemplify-

-ing one embodiment.of the invention.

85

-Fig. 2 is'a fragmentary side elevation, part- '

Iy in section, showing-one unit or section of

the apparatus, the return connections for the -

inner tubes being omitted. - SRS
" Fig. 8 is a vertical; central section of one of
the headers detached. 7 a

79

- Figs. 4'and 5 are.outside end elevations, on

a Jarger:

used at opposite ends of the unit. : -’

" Tig. 6 1s an-end elevation of the device. .

Fig:7isa vertical cross section thereof ap-
proximately on the line 7—7, Fig: 1;and . -
- Fig. 8 is a fragmentary side elevation of
one end of the device.w 7o o
- 'The device illustrated in the drawings is.an

tions ‘or units-stacked one upon the"other:

‘These-units -are alike; and it will be under-:
_stood that the device can be composed of any -

desired number of the units;.depending upen
the desired capacity: <o o

scale, respectively; of the headers .

75
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_internal tibe milk coolér.comprising two sec:

- Kach:unit, as shown, compi:iéé‘s:aﬂpluralify B

of outer tubes 10 connected at:their opposite
ends to front -and rear headers or tube sup-
ports 12 and 11; and a corresponding number
of internal tubes 13 each extending through

“and spaced from-one of ‘the outer tubes 10.

The headers 11 and 12 are suitably construct-

“ed to provide the usual passages 1la and 12a

which join the outer tubes end toend in a
continuous passage for the flow of a heating
or-cooling medium, and the ends of the inner
tubes, which preferably extend out: through
the headers 11 and 12 are connected by return
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caps or-connections 15 which join the inner
tubes in .a continuous passage for the flow
of the milk or other liquid to be cooled or

“heated. The medium flowing through the

outer tubes surrounds.the inner tubes so.that

-an exchange of heat takes place between this

meditum and the fluid flowing through the in-

-ner tubes. The tubes are preferably arranged

in two adjacent vertical rows or banks with

the tubes in each bank paralled with. each-
other and the tubes in one bank inclined oip~ -
The- .

positely to the tubes in the other bank.
return connections 15, each of which jeins one
internal tube in one bank to the next internal

tube in the other bank, are also preferably’
‘inclined so that the tubes and the. return con-

nections form a continuous passage which
has. a-downward inclination ‘throughout ‘its
length. S T

The topmost internal tube 13 in one bank
inclines downwardly from front to rear and

its rear end is connected by.a return connec-

i3l
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--and the top faces of the headers of the lower
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tion 15-to therear end of the topmost tube
18 in the other bank.: The last mentioned
tube inclines downwardly from its rear end,
and its front end is connected by a front re-
turn -connection 15 to the front end of the
second tube in the first'bank, which in turn
is connected at its rear end by the second
rear.return connection 15 to the rear end of
of the second tube in the second bank, all of
the internal tubes in the unit being thus con-
nected.end to end in series. By reason of this

oppesite inclination of the tubes, the front

end of each tube in:the second bank is dis-

“posed at lower elevation than the front end
‘of the corresponding tube. in the first bank,

and becanse of the inclination of the retirn
connections there is alsg a difference in ele-

vation between the rear ends of the tubes

joined by each return-connection; the differ-

ence in.elevation between the front ends of
the corresponding tubes in the two banks be- -

ing considerably greater than ‘between- the
rear ends of said tubes,. Therefore if the
bottom facés of the headers of the top unit

unit, on which the top unit rests, were hori-
zontal crosswise of the tubes; the spacing be-

-tween the adjacent tubes of the'stacked units’

would be greater than the spacing between
the tubes in each unit. In'such case, a special
return connection having a different lengsh
or-arrangement from the other return con-
nections 15 wonld: have to be employed to
connect the ‘bottom tube of the upper unit
with the top tube of the lower 1mit, '

In order to obviate this and kéep,_thé spaé-’j

ing between adjacent tubes in different
stacked units the same as between the tubes

in each unit, and to enable like veturn con-

nections 15 to be used throughout and 4o be

similarly arranged and uniformly spaced,

the top and bottom faces of the headers are
not horizontal, but the tops 17 of the headers

1,845,256

of each unit are higher in the vertical plane
of the first bank of tubes than in the vertical
plane of the other bank and the bottoms 18
of the headers are correspondingly formed o
fit the top ends of the headers of a lower unit.

Preferably, as shown in the drawings, the top

and bottom ends of the headers are of stepped

70

formation crosswise. While this stepped for- -

mation locates the opposite ends of the joints
between the headers of adjacent sections: at
different elevations, nevertheless the headers

‘havefiat horizontal facesabuttingand resting

one upon the other which insures a firm rigid

-support-for one.section upon the other. The
4 I

sections: can be -secured together in their
stacked relation by any suitable means as for
example by bolts 19 secured in perforated
lugs or flanges 20 on ‘the abuiting top and
bottom ends of theheaders. . .~ -

Because of this stepped form of the head:-
ers,” a_supporting ‘base is preferably pro-
vided having end standards or parts 21 and
22, the upper ends of which are of similar
stepped formation to fit the bottoms of the
headers of the heat exchange unit that rests

thereéon. The unit may be secured on this

base.in any suitable manner, as by means of
bolts 23 secured in registering holes in the
bottom flanges of the headers and in the tops
of the standards.” As shown, the base stand-
ards 21 and 22 are: connected by a tie and

‘brace rod 24.. The base, however, could be

of any suitable construction providing seats
conforming tothe shape of the lower ends of
the headers of the unit resting thereon.

~ Preferably the top ends of the headers of
the uppermost unit are surmotnted by erown
pieces 25 and 26-each of which has a ‘stepped

‘bottom which conforms to the stepped up-

per-end of .the header on which it is secured
as by means'of bolts 27 or other suitable
means. - These crown pieces 25 and 28 are
provided with vertical walls or plates 28 and
29, the top edges of which are of similar shape
and disposed at the same elevation, so that
the front and rear ends of the heat exchange
device will be of the same height-and of the
same top formation. . -

~‘When the heat exchange device consists of
only one unit, the crown pieces are secured on
top thereof, whereas when the device com-
prises two or more units, the crown pieces

are secured .on top.of the uppermost: unit..

75
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Thersfore the device, whether composed of .

one, or'more than one unit, will be of similar
shape and appearance excent as to height.
It will be understood that the outer tubes

10 are connected at their ends to the front and

rear headers by suitable packing glands 89
(see Fig.'2) or otherwise to provide lquid
tight joints between the outer: tubes of the
inner walls of the front and .rear headers:
and that the internal tubes 18, which extend

through the headers; have liquid tight joints

with the outer walls of the front and rear

280

t

11



15

%
&

G2

1,845,256

headers formed by -packing glands 31 or
otherwise, so that the heating or. cooling me-
dium cannot leak from headers through the
joints between the: tubes and the headers.
These parts may be of the usual or any suit-
able constructions. . .- v

- Also the. return connections 15 for-joining.
the ends of the internal tubes may be of any
~ usual ‘or suitable construction and:connected
to the ends of the tubes in any usnal-or suit- .
" able manner. Preferably, however; each of -
the return connections comprises:an “inner -

member-35 which: isi secured to-the adjacent

ends of two of the internal tubes by suitable.

packing giands 86, and a movable cap or cover

37 carried by a yoke 88 which is hinged at’
one end to the base member 85 and is-adapted .

to be releasably: secured at the:other end to

the base member by:a hinged clamping screw
and thumb nut 89 by means of which-the

movable caps can be tightly clamped against
the base member to form: the return:passage
between: the tubes.:. These caps can be read-

~ ily opened or moved. to afford access to:the:
5 internal tubes and to-the return connections:

for cleaning the tubes and return connec-
tions: , Wl
The tubes of the device are preferably en-
closed by a top cover:40 and side cover-plates
or walls 41" The top cover extends between
and connects the front and rear crown pieces,
to which the cover may be secured by screws
or other suitable fastenings 42, and the side¢
walls 41 extend from the front headers to

‘the rear headers and may be secured at their
ends to the front and rear headers by screws -
- or other suitable fastenings 43.: The side

walls may also be secured along:their top

‘edges to the side edges of ‘the cover 40 by

screws or fastenings 44, and at their bottowu
edges to a bottom closure plate 45 ‘extend-

ing beneath the tubes. Preferably the head- -
ers are provided at their opposite sides with
. vertical shoulders 46 against which .the ver-

tical ends of the side walls 41 abut with thé

outetr faces.of theends of the side walls flush

with the side faces:of the headers. .“The cov-

er, side ‘and bottom:plates, in conjunction -
with the front and:rear headers :and .crown
pieces thus form a‘tight casing enclosing the.
tubes. This casing hides the.tubes and gives:
aneat attractive appearance to the device and

also-confines ‘the air surrounding the' tubes
and reduces loss of heat from the tubes. =

Tnlet and outlet pipes for the:supply and
discharge of the. cooling or heating medium
which circulates through the headers and
the outer-tubes 10 can be connected with the
device in any usual or suitable manner, for
instance, the front header. of each unit, as
shown, is provided at one side thereof at its
upper end with a threaded hole 50 and at the

lower end of its opposite side with a-threaded-
hole 51 for the connection of the pipes.i: The. .

5. inlet pipes may be connected with the hole at

one side of the header and ‘the_outlet pipe

with the-hole at the opposite side of the head- i

er“depending upon the desired direction of

flow: of the heating or cooling .meditim up-:

wardly or downwardly through the unit or

as may be required depending upon:the ‘ar-.

70

rangement and connection of the device with

the other:associated apparatus.” -
We claimas our invention=—

“1. In aheat exchange device, the combina-

tion of a plurality of: units arranged one
above another, each unit: comprising front
-and rear headers, outer tubes connecting said - -
‘headers-and arranged in different banks, with - -
.80

the ‘tubes in. different: banks .oppositely in-

e

clined; said headers having passages for the -

circulation of a medium through said tubes,

internal tubes arranged in said outer tubes, =
and return connections joining said internal = -

tubes end to.end, the return connections be-.
tween the internal tubes of each unit and be--
tween ‘the hottom tube of one unit:and the .

“top tube of the adjacent unit being:of like
“dimensions and. all being uniformly inclined.

+~ 2. A heat exchange device comprising a
plurality -of units arranged one:above -an-

- other, each unit comprising opposite. head:
ers, outer tubes:connecting said headers, in-
‘ternal tubes arranged in-said:outer tubes,

return connections joining said internal tubes

end:to. end; the tubes of each unit being-ar-.
‘ranged in different banks with the tubes in "

the-different banks oppositely inclined, the.

‘tubes of each unit and the adjacent tubes of
~adjacent units being uniformly spaced apart .

and the return connections:between the in-

ternal tubes of each unit and between :the

85
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bottom tube of one unit and the top tube.of

the adjacent unit being.of:like dimensions =~ = -
105

and all'uniformly spaced apart and uniform-
ly dnclined.. . . . o .

8.-A heat exchange: device. comprising. a
plurality.of units each comprising opposite

headers, ‘outer ‘tubes connecting said head- .

ers‘and arranged in different-banks-with:the

“tubes ‘in ‘the ‘adjacent -banks ‘oppositely.:in- -
‘clined; an internal tube arranged in each of

110

said outer tubes, and return connections join=. - -
ing said intérnal tubes end to end; said units .

being -arranged -one; above another with the :
-headers of one:unit mounted upon the head-
‘ers-of ‘another-unit, thejoints between: the.
~headers of -adjacent units being higher .at .
oné side of the units than at the other sideof = -
T T 120 :

the units. . R SR o

4. A heat exchange unit.comprising -op--
posite’ headers, outer tubes connecting said
headers, said tubes-being arranged in differ-
ent banks with .the tubes in different banks

‘oppositely inclined, ‘an-internal .tube ar-

ranged in each of said outer tubes, and re- .

fomt
=
%3
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turn connections joining said internal tubes- .’
end to end, the top and bottom ends of said

headers being:higher-adjacent one bank of

“tubes than ‘adjacent another bank of tubes, a

136



supporting base- for: said ‘unit having top
faces complementary to the bottom ends of

said headers and on which said headers-are
secured,. and crown pieces mounted on the
npper ends of :said headers and having bot-

-toms complementary to and secured upon:the

~upper ends of said headers, the upper-ends of
~the crown pieces on the opposite headers

W0

being of similar formand height.
5. A -heat exchange unit comprising op-
posite headers, outer tubes connecting said

~ headers and.arranged in-different vertical

gt}

rows with the tubes in different. rows oppo-

sitely inclined, an intérnal tube arranged in

; each of said outer tubes, and return: connec-
tions joining said internal tubes end to.end, -

the top .and bettom ends- of said headers

being of stepped formation. . - .

6. A heat exchange unit comprising tubes

arranged. in different banks with -the tubes

‘in-different banks oppositely inclined, return

contections joining said tubes end to end,
and supports for the opposite: ends of said

" tubes, the top and bottom ends of said sup-

ports being of stepped. formation. crosswise

of said tubes: : : :
- 7. In a heat-exchange device, the combina-
tion of a unit comprising tubes arranged in

different banks-with the tubes-in different

banks oppositely inclined, return connections
joining said tubes end to end and supports
for the opposite ends of ‘said ‘tubes, the top
and bottom ends of said supports being of
stepped formation crosswise of said tubes
and a supporting base for said mmit having

stepped. portions complementary to said bot-
‘toms of said end support and on

end supports are mounted. P
8. A heat exchange device comprising sep-

~arablewmits arranged one above another,each

unit comprising a group of tubes -and end

- supports for the ‘tubes, the tubes being ar-

ranged in different banks with the tubes in

different banks oppositely inclined,.and re-
turn connections joining said tubes end -to

end, the return connections between the tubes

- of each unit and between the:adjacent tubas

O
.G

-of adjacent units being of like dimensions and "

unformly arranged. . - :

~9.-A heat exchange device comprising sep-

‘arable units  arranged one ‘above: another,.

each unit. compressing "2 group of ‘tubes

and-end supports for the tubes, the tubes:

being arranged in different. banks with

s the tubes in different banks oppositely in-

clined; and return connections joining said
tubes end to end, the tubes of each unit
and - the adjacent tubes of - adjacent - units
being uniformly spaced apart. B
10.-A heat exchange device comprising
separable units stacked one upon another
each unit cormprising a group of tubes and

 end supports for the tubes, the tubes being

arranged in different banks with the tubes in

“each bank parallel and the tubes in different

which said

1,845,356

banks oppositely inclined, and return connec-
tions joining the tubes end to end, the tubes
of each unit and the adjacent tubes of adja-
cent units being uniformly spaced apart.and
the return conmections between- the. tubes of

70

each unit and between the tubes of adjacent -

units being of like

dimensions and uniformly
arranged. . : : ;

 11.-A heat exchange “device -comprising
separate units stacked-one upon another, each

5

unit .comprising tubes arranged in: different -

banks with the tubes-in each bank parallel
and the tubes in different banks oppositely in-
clined, end supports for the tubes, and return
cconnections joining the tubesend to end, the
‘end supports of adjacent imits being mounted
one upon. the other and the portions of the
joints bétween said end supports of the units
being at different elevations adjacent differ-
ent banks of tubes. T

- 12. A heat exchange device comprising
separate units stacked one npon another, each
unit comprising tubes arranged in different

“banks with the tubes in each bank parallel

and the tubes in different banks oppositely in-
clined, end supports for the tubes, and return
connections joining the tubes end to end, the

‘end supports of adjacent units being mount-

ed one upon the other and the joints between
said -end . supports of the units being of
stepped formation. ' '

218, A 'heat exchange device comprising
separate units'stacked one upon another, each

mit comprising tubes arranged one above an-

other; return connections joining said tubes
end to end, said tubes and return connections
forming a continuously inclined passage, and
end supports for said tubes, the end supports

of adjacent units being mounted one upon

another, and the joints between the end sup-
ports of the units being of stepped formation.
14. A ‘heat exchange device comprising
separate units stacked one upon another, each

80
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unit comprising tubes arranged in different -

banks with the tubes+in each blank parallel

and the tubes in different banks oppositely in-

clined, end supports for the tubes, return ‘con-
nections joining the tubes-end to end, the end

- supports. of -adjacent units being mounted

one upon the other, and the portions of the

ent banks of tubes, and-an enclosure for the
tubes of the device comprising a cover mem-

_ber above the tubes, and side walls joining the

sides of said end supports and the sidés of
said cover member. ‘

15. A heat exchange device comprising
separate units stacked one upon another, each

unit comprising tubes arranged in different 12!

banks with the tubes in each bank parallel
and the tubes in different banks oppositely in-
clined; end supports for the tubes, return con-

- mections joining the tubes end to end, the end
supports of .adjacent units being” mounted :

110

115
joints between said end supports of the units -
“being at- different elevations adjacerit differ-

126
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one upon the other, and the portions of the

joints between said end supports of the units

being at different elevations adjacent differ- -
ent banks of tubes, crown pieces surmounting
the said end supports,and anenclosure for the -
tubes of the device comprising a cover mem-
ber joining said crown pieces above the tubes, - -
and side walls joining the sides of said end
supports and the sides of said cover member.

1o . 16, In a heat exchange -device, the com-:
bination of a plurality of separable units ar-
ranged one above another, each unit com-
prising a group of tubes, and front and rear
headers supporting ‘said tubes and joining -

;5 the tubes end to end, the tubes of each group -

" being arranged in different banks oppositely
iniclined, and the tubes of each unit and the -
adjacent tubes of adjacent units being uni-
formly spaced apart. S o

oo 17.In a heat exchange ‘device, the com-
bination of a plurality of separable units ar-

- ranged one above another, each unit compris-
inga group of tubes, and front and rear head- -
ers supporting said tubes and joining the

o= tubes end to end, the tubes of each group be- -
ing arranged in different banks with the tubes : - -
of each bank parallel and the tubes in differ-
ent banks oppositely inclined, and the tubes
of each unit and the adjacent tubes of adja- -

... cent units being uniformly spaced apart. -
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