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with high economy of heat units, which is
brought about by minimizing the heat.losses

20

~ Figure 1 is a vertical

- 25"

~ changer, taken through the stack of plates on

bottom to top.
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To all Whom it may concern:

‘Be it known that we, JAMES BUCKNER
SPEED, residing at Berkeley, in the county of
Alameda, and. Paur THELEN, residing at

National City, in the county of San Diego,
State of California, citizens. of the United

States, have invented certain new and useful

Improvements in Heat - Interchangers, . of

which the following is a specification. ~
~ Qur invention relates to the class of appa-

" ratus within which heat is to be transferred |

from one fluid to another.

]

in construction and operation, including ease |

. * 0B

of cleaning and low initial cost, together

of convection and radiation.

To t]:iese .gnds our 1nvention consists i'j:i 'the )
novel heat-interchanger which we shall now

describe.

Referring to the accompanymg dra,wings ,
section of our heat-in-

terchanger, taken through the -stack of
lates on the line « x of ti _

ig. 2. Fig. 2 is a plan of the upper face of
one of the plates which compose the stack.

Fig. 8 is a vertical section of our heat-inter-

the line v y of the plate shown in Kig. 4.
Fig. 4 is a plan of the lower face of the plate
of Fig. 2, said plate being reversed and turned

"We desire to state at the outset that
neither form, shape, size, nor number 1s es-

sential to our invention. By this we mean
that the number, size, shape, and form of the

plates which compose the stack may be va-

~ Tied; that the channels between the plates,
through which the fluids pass, may be var-

ously formed and may be of various shapes—

as, for exampe, they may be angular, spiral, |

circular, or otherwise in their direction—and

that the number of inlets and outlets to and
from said channels may be varied according
“to the number of separate fluids to be used In
Therefore in describing the
‘device shown in the accompanying drawings
it must be understood that we are describing

the operation.

one form—to wit, the one we have chosen to

show—Dbut that we are not confined to that

form..

The objects of our invention are sii]ip]icity |

e plate shown 1n

upper edge

of smallest diameter. - - -

center a fourth hole A’.

There is but one essential of the de-
vice—namely, that it be of such a character

1 that the fluid or fluids of lowest initial heat

potential shall be nearest the surfaces which
“are exposed to the atmosphere at such times
‘in their travel as they '

at their lowest heat potential—namely, at

the end of their journey. This essential is
| gained in our device by such an arrangement
of plates, channels, and inlets and outlets

Patented Jan. 8, 1007,
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I ¢ ey are ﬁt their lowest
eat potential—namely, at the beginning of
‘their journey—and 'that the fluid or fluidsof =
highest initial heat potential are also nearest
| the surfaces which are exposed to the atmos-
phere at such times in their travel as they are

6o :

that the former fluids are admitted at or near

the exposed boundaries of the device and
flow inwardly therefrom to their discharge at
or near the center, and the latter fluids are

admitted at or near the center and flow out-
wardly therefrom to their discharge at or near

‘the exposed surfaces of the device. =

- Regarding first Fig. 2, the numeral {indi-

cates a comparatively thin metallic plate,

which on its upper surface 1s formed or pro- .

75

vided with ribs 2, so directed in the present

illustration as to form a plurality of circu-
lar concentric channels 3, which at suit-

‘able points (indicated by 4) communicate
through openings or ‘breaks in the ribs.-

Through this plate 1 i1s made near its outer:

‘edge a hole A, the wall of which on its inner
is cut away, so that said hole
communicates with the channel 3 of greatest
| diameter. Through the plate near its cen- =

85

ter is made a hole B, which in similar man-

ner communicates with the circular channel

It will be readily seen by the afrows tha,t a
fluid fed through the hole A will fiow throu%h
©

the intercommunicating channels 3 from t

channels 3/, intercommunicating through
breaks 4’. Through the plate 11is made near
its outer edge a third hole B’, and near 1its

.9q'f .'

‘perimeter of the plate to its center and will - -
‘discharge through the hole B.. ~ .
Referring now to Fig. 4, the under side of 95
the plate 1 will be seen to be formed or pro- -
vided with circular ribs 2’, forming annular

I-OO_' "

These communicate,
respectively, with the channel 3’ of greatest ~
“diameter and the channel 3’ of smallest diam-

eter. By the arrows shown in Figs. 4 it will. -
“be seen that a fluid fed to the hole A’ will 1

1cy5

flow from the center outwardly through the



- sponding faces of

1O

20

- of'the bottom face of the plate next sbove .t
The stack of

- 25

30

- commumicates with

35
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channels 3’ and will discharge near the outer

L

boundary of the plate through the hole B’.
By referring to Figs. 1 and 3 it will be.

seen that our heat-interchanger is composed
of a plurality of these plates, such as 1,
stacked in series in such wise that the corre-
adjacent plates are directly
mmposed against each other—for
mn Figs. 1. and 3, the overlying plate (marked
5) has for its adjacent face the mirror Image

of the top fdce of plate 1, and the underlying

plate (marked 6) has for its adjacent face the
mirror image of the bottom face of plate 1,
and so on throughout the series. The same
holds ‘true of the topmost plate 7, which,
though it is a single channeled plate, has its
bottom face the image of the top face of the
plate on which it rests, and also of the lower-

most plate 8, which has jts top face the image

plates is clamped by the end
lates 9 by means of peripherally-arranged
olts 10 and a central bolt (not shown)

which passes ‘down through the hole C.
- (Shown in

Figs. 2 and 4.) Inthe top clamp-
plate are made the'holes A% A® B2 and B?
coinciding, respectively, with the holes A, A,
B, and B’ in the ribbed plates. By this ar-
rangement |

. it will be seen by reference to
Fig. 1

plates form a continuous
| alternate channels, in-
cluding: the top and bottom channels, and
that the inlet-holes A’ form a continuous
passage communicating with the intervening

~ channels. -

the outlet-holes B
40"

- communicate with the. same channels
- which the inlet-holes ‘A’

45

By referring to Fig. 3 it will be seen that
communicate with the
same channels with which the inlet-holes A
communicate, and that the outlet-holes B’
with
communicate, thus
providing for a series of channels through
which flmids of different heat potentials may

~ How through adjacent channels.

R intended that the mitially-cooler fluid
enter, the device through the cover-hole A?.

In the arrangement shown in Fig. 1 it 1s
shall

and the alined perimeter plate-holes Ay and

‘thence flow, as shown by the arrows, into
the topmost channel and into every alternate
- channel to and including
from all of said channels shall’ discharge

the lowermost, and

through the central alined plate-holes B and

cover-hole B* as is shown in Fig. 3.

also intended that the initially-hotter fluid
- shall, as shown by the

arrows 1n Ifig.\1, enter

- the central cover-hole A® and the alined cen-

-~ Bo
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tral plate-holes A’,
- the mtervening alternate channels and dis-

and thence flow through

charge, as shown in Fig. 3, through the per- which are exposed 'tb the atmosphere at suo
1meter plate-holes B’ and cover<hole B®. = Ip time in its travel as it is at'its lowest heat po-
this"flow the initially-cooler fluid is exposed | tential, namely, at the end of jts journey.
at the beginning of its journey, whenitisthe | 2. A fxe&-t-interohangebcomposed of a stack

1 example,
- selecting as the plate 1 the one so designated

that the inlet-holes A of the ribbed
passage which

—

| ranged’
'ehamelrunnjng & course from the perimeter

both absolutely

‘or more fluids may give u

18 at its lowest

840,867

coolest, to those portions of the device—
namely, the circumference and the two ends
of the stack—which are exposed to the atmos-
phere, and the initially-hotter fluid js also

S0 exposed at the end of its ] ourney, when it

18 the coolest. Thus the entire exposed sur-
face of the device is in contact with the rela-
tively cool fluid, whereby the heat losses by
convection and radiation are cut down. Thea
heat losses from the two ends are diminished
and relatively—absolutely
by having the relatively cool fluid in contact
with them, said fluid bemg at sone ( approxi-
mately) constant (rising) tempersture below
the (falling) temperature of the relatively
hot fluid, and relatively by still further re-
ducing the absolute value by piling or stack-
g up a large number of plates, thus increas-
g the surface effective for heat transmis-
sion without increasing the end surfgeo for
heat loss. |
- Wehave in the above description included
in the operation only two fluids. It is obvi-
ous, however, that more than two fluids may
be used by simply providing more inlet and
discharge holes and
meations with the channels in such manner
that the fluids of different heat patentials
shall be adjacent and shall flow in opposite
directions. - two hot fluids
might be used with one cold fluid , the latter
flowing always between the hotter fluids.
Such would be the case where the inter-
change of heat is to take place between one
feed-water and the two separate hot fluids,
the distillate, and the concentrate resulting
from-distilling operations.. In this way two
_ heat to a third or
to several other fluids without. destroying the
individuality of any one of the fluids.

Having thus described our inventjon ; what
we claim as new, and desire t0 secure by Let-
ters Patent, is— I -

.. L. A heat-interchanger havine within its

body a plurality of separate channels gr-

successively adjacent In series, each

of the body to its axis; an inlet for the fluid

of lower initial heat petential to alternate

channels at their outer-ends and .an outlet for
said fluid from:
the surfaces of the body Whioch are exposed to
the atmeosphere
heat
beinm'ng of its journey; an inlet for the fluid
of higher initial heat potential to the 1nter-
vening chanmels at their inner ends. and an
outlet for said fluid from sajd intervenin

channels at their outer ends, whereby sai

fluid is also nearest the surfaces of the bod

at such time in its travel ag it
potential; namely at the

70
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arranging their commu- -
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sald alternate channels at
their inner ends, whereby said fluid is nearest.
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of inde
plates

%endentplates cla.mped tbgether;' sa,id

~ ning a course from the perimeter of said stack

o

rs

~ nearest the surfaces of the stack which are
~ exposed to the atmosphere at such time in its
~travel as it is at its lowest heat potential,

20

to its axis; an inlet for the fluid of lower ini-

tial heat potential to alternate channels at

~their outer ends and an outlet for .said fluid.
- from said alternate channels at their inner .
ends, whereby said fluid is nearest the sur-

faces of the stack which are exposed to the at-

ing channels at their inner ends and an outlet
for said fluid from said intervening channels
at their outer ends, whereby said fluid is also

namely, at the end of its journey.

3. A’heat-interchanger composed ofa,sta,ok -
of independent plates clamped together and |

- ribbed to form between the adjacent surfaces

- of successive plates channels which run a )}
25 course from the perimeter of said stack to its |

aving between them channels run-

0 _-
r L}

| axis; an inlet for the fluid of lower initial heat .=
potential to alternate channels at their outer -
‘ends and an outlet for said fluid from said al- -
' ternate channels at their inner ends, whereby

said fluid is nearest the surfaces of the stac .36 .

‘which are exposed to the atmosphere at such
time in its travel as 1t1s at its lowest heat po- -

‘tential, namely, at the beginning of its jour-
_ ‘ney; an inlet for the fluid of higher initial

mosphere at such time in its travel as it is at |
~ its lowest heat potential, namely, at the be-
ginning of its journey; an inlet for the fluid of
higher nitial heat potential to the interven-

heat potential to the intervening channels at 35
their inner ends and an outlet for said fluid -
from said intervening channels at their outer
ends, whereby said fluid is also nearest-the

surfaces of the stack which are exposed to -

the atmosphere at such time in its travel asit 40

-end of itSjOl]_‘['ney_ ' | | o -

L]

“In testimony whereof we have rsigneﬂl our

names to this specification in the presence of j . .-
two subscribing witnesses. - - o

- JAMES BUCKNER SPEED. =
. PAUL THELEN.

- Witnesses:

. 'CLARENCE M. REED,
4.5 Rose. .
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