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: Thi_s- invention relates to heat _exchange
devices and has for an object, a simple, in-
expensive, compact, efficient and sanitary

- apparatus suitable for use either in heating

or cooling milk, cream and other liquid
products. . »

An apparatus embodying the invention
comprises a plurality of substantially parallel
pipes serially connected by means of headers

‘slidably mounted on the pipes and having a

. fluid tight connection therewith and a cluster

of tubes in each pipe. Tubes of one pipe are

-connected with the tubes of another pipe by

conduits which are held in position by clamps
supported by the headers.
ment permits relative expansion and: contrac-

_ tion of the tubes and enclosing pipes without
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subjecting the apparatus to damaging strains
or stresses. Milk or other liquid products
are caused to flow through the tubes and
cooling or heating liquid 1is caused to flow
through the pipes around the tubes in the
ogposne direction or in the same direction as
the milk. By the use of a plurality of small

tubes for the milk, the efficiency of heat ex--

change between the heating or cooling fluid

- and: the milk is very high due to the large
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area subject to the turbulent flow of milk.
Moreover, in the apparatus above described,
due to the heat exchange efficiency of the
small tubes, there is no dead core of milk
passing through the tubes with the result

~ ‘that the milk is uniformly cooled or heated.

In one type of apparatus, the tubes are

divided into two or more groups which com-
municate with each other through a chamber

" provided at one end of the pipe in which they
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- group ‘of tubes behin
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"a group of tubes in the next pipe.

are arranged. . The groups of tubes in each
pipe communicate with similar groups in the
adjacent pipes, one group of tubes of each
pipe being connected to a group of tubes in
the pipe ahead of it and the other group of
tubes of said pipe being connected with the
it.  Milk or other
products flowing through the tubes is thus
caused to travel out and back through the
tubes in one pipe before it is transferred to
The heat-
ing or cooling fluid is caused to flow through
the enclosing pipes around the tubes, the milk

This arrange-
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or other liquid products being introduced
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into the tubes at one end of the apparatus -

and the cooling or heating fluid being intro-
duced into the pipes either at the same or the
other end of the apparatus.

Other objects, novel features and advan-
tages of this invention will be apparent from
the following specification and accompany-
ing drawings, wherein : : '

Fig. 1is a side elevation of an apparatus
embodying the invention;

Fig. 2 1s an enlarged view 'par_tly broken o

away of a section of such apparatus;
Fig. 3 is a section on the line 8—3 of
Fig. 2; L o '

Fig. 4 is a perspective view of a fitting used '

in the apparatus;
‘Fig. 5 is a side elevation of a different
embodiment of the invention;

Fig. 6 is an enlarged view partly broken ;

aw(eity of such apparatus but with fewer pipes,
an ‘

Fig. 7 is a sectional view on the line 7—7
of Fig. 6. ) : :

A vplurality of parallel pipes 10 ave sup-
ported by standards 11. These pipes are
serially connected by headers 12, each header
having bores for receiving the corresponding
ends of a pair of pipes 10 and having a pas-
sageway 13 leading from one bore to the
other. The free ends of the top and bottom
pipes are provided with inlet and outlet
sleeves 12’. . A cluster of tubes 14 extends
through each pipe 10, the ends of the tubes
being inserted and fixed in apertures in plugs
15 and 16 which: close the bores in the sleeves
12’ and headers 12. . Around each plug there

is provided a gland 17 which bears against a

gasket 18 and a ring 18’, thereby forming a
tight joint between the plug and header or
sleeves in which it is arranged. Glands 19
surround the pipes 10 and are threaded into
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the bores of the headers 12 and sleeves 12’. .

These glands compress a packing 20, thereb
producing a tight joint between the head-
ers and sleeves and the pipes. . - .
Each of the plugs 16 is slightly recessed and
is provided with a recessed cover 21 attached
thereto. The recess in the cover forms a
chamber by which one set of tubes 14 com-
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municate with the other set of tubes within
the same pipe. At their other ends, the tubes
14 communicate with passageways in a fit-
ting 22 which engages the plug 15. Each
fitting has two passageways and half of the

tubes 14 communicate with one passageway

" and the other half with the remaining pas-

sageway. Conduits 28 provide communica-

- tion between one passageway of one fitting

10

16

. 25

‘one passageway of the top fittn
inlet to the tube or vice versa.

22 and a passageway of another fitting 22.
The conduits 28 are held with their ends en-
gaging the ends of the passageways in' the

“fittings 22 by a yoke 24 pivoted to a bar or

strap 25 which is carried by the adjacent
headers. One passageway of the bottom fit-
ting22 acts as an outlet from the tubes, while
acts as an
hie headers
and plugs constitute caps for the ends of
the pipes. ~ e

Milk or other liquid product to be cooled
or heated is introduced into the tubes through
the inlet and is first caused to pass out and
back through the tubes in the top pipe. The
milk passes out through one hal orig the tubes

and into the chamber formed by the cap 21

- from whence it flows back through the re-
" malning group of tubes and is then trans-
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" ‘milk or other
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ferred by means of the conduit 23 to a group
of tubes in the next lower pipe and so on until
the milk is eventually discharged from the
outlet. The heating or cooling fluid is in-
troduced into the bottom. sleeve 12’ through
an inlet 26 and is caused to flow through the

bottom pipe, then into the next upper pipe

by passageway 13 and so on until it reaches’
the outlet 27 in the top sleeve 12’ from which
it is discharged from the apparatus or the
direction ‘of circulation may be reversed.
The use of a large number of small tubes for
the milk provides.a large heat exchange sur-

~face and causes the milk to flow at a sufficient-

ly high velocity to prevent-scorching of the
armful action on it. Also,
dead cores of milk are prevented due to the

efficiency of the turbulent action and the milk -
.is thoroughly mixed at each end of a grouB

of tubes before entering another group whic
insures uniform treatment. R
- -‘Expansion or contraction of the tubes 14
does not. produce any harmful strains on the
apparatus. This is due to the fact that the

headers are slidably mounted on the pipes

10.  As the tubes 14 expand, the plugs 15 and
16 tend to move to the left and right and exert
a pull on the yokes 24. This pull, instead of
putting a strain on the apparatus merely is
effective to slide the headers 12 and sleeves
12’ on the pipe 10. When the tubes contract,
the plugs exert pressure through the rings

- 18" and the headers and tend to return ‘the
 same to normal position and maintain the
. yokes 24 in clamping relationship to the con-

. duits 23. Because of the full
. tionship of the headers to the pipes, there is -

oating' rela-

" sleeves and the pipes.

.-contraction of the tubes 34 does not
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no opportunity of injury to the apparatus
because of contraction and expansion strains.
The apparatus takes up but Iittle floor space
and may be easily and quickly sterilized by

‘the passage of steam through the same.’

In the modification disclosed in Figs. 5, 6

o

and 7, a plurality of parallel pipes 30 are sup-

ported by standards 31 and are serially con-
nected by headers 32 provided with passage-
ways 33 connecting the bores in which the
corresponding ends of a pair of pipes 30 are
received. The free ends of the fop and bot-
tom pipes are provided with inlet and outlet:
sleeves 32. _
through each pipe 30, the ends of the tubes
being inserted and fixed in apertures in plugs
35 and 36 which close the bores in the headers
32 and 32’. Around each plug there is pro-
vided a gland 37 which bears against a gasket
38 and ring 38’ thereby forming a tight joint
between the plug and header or sleeve in
which it is arranged. Glands 39 surround
the pipes 30 and are threaded into the bores
of tﬁ)ie ‘headers 32 and sleeves 32’.

Return bend conduits
41 provide communication between the clus-

- ter of tubes in one pipe and the cluster of

tubes in the next pipe. The ends of the con-

35 and 36 and are held in such position by
yokes 42 pivotally supported by the headers
32. The plugs 35 and 36 at the free ends of
the top and bottom pipes are connected b

unions or the like with conduits 43 by whic

milk or other liquid product to be cooled or
heated is introduced into and withdrawn

from the tubes 34. The sleeves 32’ are pro-

vided with ports 44 through which the cool-
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A cluster of tubes 34 extends
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These .
glands compress packings 40, thereby pro--
ucing a tight joint between the headers and -

90
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duit 41 have their ends engaging the plugs
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ing or heating fluid is introduced into and . .

discharged from the apparatus.
In this form of apparatus expansion or
roduce

any harmful effect. Expansion of the tubes

34 causes the plugs 35 and 36 to tend to move -

apart and thus exert a pull on the yokes 42
This pull, instead of being a strain on the ap.
paratus merely is effective to slide the headers

32 on the pipes 30. 'When the tubes contact,
the plugs exert pressure through the gland oo

and rings-and tend to return the headers to
normal position and mamtain the yokes 42
in clamping relationship to the conduits 41.

'Because of the full-floating relationship of

i10 -
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the headers to the pipes, there is no oppor- -

tunity for injury to the apparatus by reason
of the contraction and expansion of tﬂe tubes.
This type of apparatus, as well as the type
formerly described, is simple, inexpensive and
efficient in-heat transfer as well as being ca-
pable of being easily, quickly and efficiently
sterilized by passage of steam through the
same. L .
Although the invention has been disclosed
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. asa multlple pipe apparatus, 1t 1s apparent_
- that it may be embodled in a simple pipe ap-

paratus.

It is, of course, understood that various
other changes may be made in the structure.
above described, without in any way depart-
ing from the Spl!‘lt of the mventlon as de-
fined in the appended claims, :

I claim: B

1. A device of the character descrlbed com-
prising a plurality of pipes, a cluster of tubes

1n each pipe, headers connecting in pairs cor-
responding ends .of adjacent pipes, each-
header shidably receiving and sealing said .

ends, plugs sealing said headers and having
apertures within which are fixed the ends of

* said tubes, passageways in said headers con-
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necting the pipes, and conduits having their
ends engaging corresponding plugs of ad-
jacent pipes for providing  communication

‘between the tubes.

2. A device of the character descrlbed com-
prising a plurality of pipes,a cluster of tubes
in each pipe, headers providing communica-
tion between corresponding ends of adjacent
pipes in pairs, said headers having bores in
which the ends of said pipes are.slidably
sealed and. passageways connecting said
bores, plugs sealing said bores and having
apertures within which are fixed the ends of
said tubes, return bend conduits having their
ends engaging plugs in adjacent pipes, and
means supported by said headers for clamp-
ing said eonduits in position:

3. A device of the character described com-

* prising a plurality of pipes, a cluster of tubes

-
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in each pipe, headers connecting i pairs
ccorresponding ends of adjacent” plpes, each

header slidably 1 receiving and sealing said

ends, plugs sealing said headers and-having

apertures within which are fixed the ends of

said tubes, conduits having their ends en- -

gaging said plugs and providing communi-

-cation between tubes.of adjacent pipes, pas-

sageways in said headers connecting the
pipes, and means supported by said headers
for clamping said conduits in position.

4. In a device of the character described,
a pipe, a plurality of tubes therein, ﬁttlngs
at the ends of said pipe, each fitting having
a bore in which one end of the pipe is slid-

- ably received, plugs mounted in said fittings
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and having apertures within which are fixed -
the ends of said tubes, a conduit engaging:

one of said plugs, and means supported by a

' ﬁttln for clamping said conduit to said plug.
device of the character described com-

prlsmg a plurahty of pipes, a plurality of

__tubes in each. pipe, headers connecting in
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pairs the corresponding ends of .adjacent
pipes, each sheader having bores in which
ends of said pipes are slidably sealed, plugs

- mounted in said headers and having aper-
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tures within which are fixed the ends of said

tubes, conduits having' their ends engaging

3.

said plugs.and prov1d1ng commumcatlon be-

tween tubes in adjacent pipes, passages in
the headers connecting said bores, and means
supported by said headers for clampmg said
conduits in position.

6. In a device of the character described,
a pipe, a plurality of tubes in said pipe, fit.

tings slidably receiving and sealing the ends

of said pipe, and plugs mounted in said fit-
tings, said plugs having apertures within
which are fixed the ends of said tubes.
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7. A device of the character described = -

comprising a plurality of substantially par-
allel pipes, a plurality of tubes in each pipe,
caps slidably sealing the ends of said pipes,

sald caps having passages connecting said

pipes in series and apertures within which
are fixed the ends of said tubes, and conduits
having their ends engaging said caps to pro-
vide commumcatlon between tubes in ad-
]acent plpeS ;

8. A device of - the character described
comprising a. plurality of substantially par-
allel pipes, a plurality of tubes in each pipe,
caps slidably sealing the ends of said pipes,
said caps having passages connecting the
pipes in _series and apertures within which

80 -
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are fixed the ends of said tubes, conduits .

having their ends engaging said caps to pro-
vide commumcatlon between tubes of ad-

95 -

jacent pipes, and means supported by said -

caps for clamping said conduits in pesition.
9. In a device of the character described,

a plurality of substantially parallel plpes,'

a plurality of tubes in each pipe, said pipes
having caps slidably sealing the same at one
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end, said caps having apertures in which are -

fixed the ends of said tubes and -passages

connecting said pipes in series, and conduits -

leading between the ends of tubes in. ad-
jacent pipes.-
10: In a device of the character descrlbed

‘a plurality of substantially parallel pipes, a
plurality of tubes in each pipe, said pipes

having caps slidably sealing the same at one
end, said caps having apertures in which are
fixed the ends of said tubes and passages con-
necting said pipes in series, conduits eadmg
between the ends of tubes in adjacent pipes,
‘and means supported by said caps for clamp-
ing said conduits in position.
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11. A device of the character descrlbed S

comprising .a- plurality of parallel pipes,
headers slidably connected to the ends of said
pipes, a cluster of tubes in each pipe, said
tubes having their ends rigidly connected to
said headers,‘ and - passageways connecting

120

correspondmg ends of tubes in adjacent

ipes.

P 12. A dev1ce of the character descrlbed
comprising a lurality of parallel pipes,
headers having bores in which the pipe ends
are slidably sealed, a cluster of tubes in each
pipe, said tubes havmg their ends rigidly

185

_connected to said headers, and passageways 130




4 - 18,197

connecting corresponding ends of tubes in
adjacent pipes. -
13. A device of the character described -
* _ comprising a plurality of parallel pipes,
.8 headers shdably connected to the ends of said
ipes, a cluster of tubes in each pipe; said
‘headers having apertures within which are
fixed the ends of said tubes, and passageways
connecting, corresponding ends of tubes in
10 adjacent pipes. o
14. A device of the ch;racter diascr'ibed
comprising a plurality of parallel pipes, -
headers slidably connected to the ends ofIt):?le
_ pipes, a cluster of tubes in each pipe, plugs in
16 said headers and.having apertures within
which are fixed the ends of the tubes, and pas-
’saﬁsways connecting corresponding ends of
tubes in adjacent pipes. -
15. A device of the character described
‘20 comprising a pair of parallel pipes, a header
.slidably connected to corresponding ends of'
said pipes, tubes in said pipes, said tubes hav-
ing “their ends rigidly connected to said
header and a passageway connecting corre-
28 sponding ends of said tubes. L ;
- - 16. A device of the character described
comprising a pair of parallel pipes, a header
slidably connected to corresponding ends of .
. said pipes, tubes in said pipes, said header
80 having apertures within which the tube ends
are fixed, and means connecting correspond- ',
-ing ends of said tubes. B o
. 17. A device of the character described
comprising a pair of parallel ‘pipes, headers .
'35 slidably connected to corresponding ends of
said pipes and connecting the same in series,
tubes in said pipes, said tubes having their
.. ends rigidly connected to said header, and
_ . Ineans connecting corresponding ends of said
©18. A device of the character described
. comprising parallel pipes, headers slidably
connected to the ends of said pipes and con-.
., Necting pairs thereof in series, tubes in said
- 48 pipes, said tubes having their ends rigidly
connected to said headers, and means con-
necting corresponding ends of tubes in adja-
cent pipes. ‘ IR o
) 19. A device of the character described
8¢ comprising a pipe, a cap slidably sealing an
end thereof, and a tube in said pipe having
-~ anend rigidly connected to said cap.
20. A device of the character described
.. comprising parallel pipes, headers slidably
56 connected to.the ends of said pipes and con-
"necting pairs thereof in series, atube in each
Eipe having its ends rigidly connected to said
headers, and means providing communica-
.. tion between corrésponding ends of tubes in
60 adjacent pipes. S AR
In testimony whereof, I have signed my
-name to this specification.

| - FRITZ G. CORNELL, J,
o -




