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. HEAT-INTERCHANGE DEVICE
Application filed September 14, 1927. Serial No. 219,454,

This invention relates to improvements in - Fig. 4 is a side elevation, on a reduced
heat interchange devices of the kind having scale, of the heat interchange device. ‘
a coil through which one medium is passed =~ Fig. 5 is a vertical section of the device
and which is arranged within a casing into provided with a coil of modified form.

5 which the other medium enters and sur-  Fig. 6 is a horizontal section thereof, on &5
rounds or passes over said coil. The inven- line 6—6, Fig. 5. ‘ ‘
tion is particularly adapted for use in con-  Fig. 7 is a vertical section, on a reduced
nection with that class of such devices known ' scale, showing a modified form of the device
as water heaters. ’ “-illustrated in Figs. 5 and 6, wherein said

10 The principal object of the invention is device is provided with an intermediate cas- 60
to improve and simplify the construction of ing member for affording increased capacity.
heat interchange devices of the:character ~ The heat interchange device in which the
stated so as to increase the efficiency and ren- improvements of the present invention are
der the operation thereof more economical embodied, comprises in general, as usual, a

15 than has been possible with constructions coiled pipe disposed within a hollow closed 65
heretofore known. casing or shell, with its ends suitably con-

Other objects are to provide an improved nected with supply and discharge pipes or
heat interchange device having a casing con- other means outside the casing, for the pas-
structed to direct the medium therein away -sage of one of the fluids therethrough, while

20 from the walls of said casing and towards the casing has suitable inlet or out%et open- 70
and about the coils so as to have intimate con- ings for the introduction of the other fluid,
tact therewith, whereby the interchange of whereby the latter enters one end of the cas-
heat is quickly effected ; also to construct the ing and surrounds and passes over the coil
coil of the interchanger so that the medium - to effect the desired exchange of heat with -

8 surrounding said coil will be caused to fol- the medium passing through said coil, and 75
low a substantially spiral path around the isthen discharged from the casing.
turns of the coil from one end of the coil to  In the construction shown in Figs. 1,2, and
the other; also to arrange the coil in such' 4-6, the casing or shell A is composed of two
relation to the aforesaid casing that the spi- half shells 10 and 11 provided respectively

0 ral movement of the medium about the coil with securing flanges 12 and 13 which have 80
will act in conjunction with the movement abutting faces 14. The two half shells are
of said medium as caused by the construction . secured together by suitable bolts or other
of said casing, to cause a turbulent action or fastenings 15. = A gasket 16 is preferably in-
thorough agitation of the medium in the cas- terposed between the faces of said flanges 12
ing about said coil for the purpose of afford- and 13. . .. 8
ing quick and efficient operation.. Within the shell or casing A, see particu-

: o 3 th truc- larly Figs. 5 and 6, is arranged a helical coil.
tiogtgggogg)(;?:tgg f)of lﬁizqﬁtergh(;(glgsergg_ 20 formed of a num,ber of turns 21 of metallic

. . v . pipe. The lower end of the coil is secured
40 ;lcii i dthle.othéar respects- bereinafter set topan'inlet pipe 22 by a suitable connection 90
Ot and claimed. s 23 arranged to fit in and extend through an
In the accompanying drawings: opening or seat 24 in the half shell 11, while
Fig. 1is a vertical section of the improved  1."y;, o1 end of the coil is similarly secured
heat interchange device embodying my in- yy 4 connection 26 arranged in an opening 27,
45 vention, . o "~ toa discharge pipe 28. In this manner the 95
Fig. 2 is a horizontal section thereof, on' medium passing through the coil enters the
line 2—2, Fig. 1. ~ R . coil at the lower end of the casing, and after
.Fig. 8 is a fragmentary view of_a. modi- passing through. the (;911, is d1schqr§ed at the
fied form of pipe of which the coil of the upper end of said casing by way of the pipe

50 device may be constructed. - 28. The medium which is to surround the
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coil 20 is introduced into the casing in any
suitable way, as by means of an inlet pipe 30
secured in a threaded opening 31 in the top
of the casing. This medium, after passing
downwardly through said casing, is dis-
charged through the lower end thereof
through a discharge pipe 32 secured in an

ning 33. The inlet and outlet pipes 30
and 32 are p‘referablfr also connected to the
half shell 11, thus leaving the other half
shell 10 entirely free of pipe connections, so
that the same can be easily removed to permit
inspection of the coil.

Tn accordance with the invention, the cas-
ing is provided with means for deflecting or
directing the flow of fluid or liquid medium
passing therethrough from the walls of said
casing towards and about the coil, to cause an
intimate contact of the medium therewith for
effecting a rapid and thorough interchange
of heat between the medium in the casing
and that in the coil. For this purpose, the
inner wall or surface of the casing, instead of
being straight from one end to the other, as
is usual, is formed or provided with tibs or
corrugations 35 which extend towards or into
the spaces between the successive turns of the
coil.” A single, continuous, helical rib is pref-
erably used, and the groove or recess 36 be-
tween the turns of-the ribs 35 is preferably
formed substantially concentrically with and
in spaced relation to the surface of the coil,
or is substantially complementary in contour
thereto, as shown clearly in Figs. 1 and 5.
In addition, therefore, to directing the fluid
at the sides of the casing inwardly about the
coil, the rib 35 causes said fluid medium to
travel or whirl alonga helical path coincident
with the coil. .

The aforesaid construction acts to cause a
turbulent condition and thorough agitation
of the medium passing over the coil, result-
ing in a quick interchange of temperature
between the two media, as the fluid in the
casing is caused to flow over all exposed por-
tions of the coil 20.

In Figs. 1and 2, additional means of novel
construction are illustrated for effecting a
ctill further turbulent action of the medium
passing through the casing 10, whereby 2
still more intimate and thorough whirling
contact of the latter with the coil may be
effected. For this purpose, the coil 20a is
provided with substantially transverse fins
or corrugations, preferably arranged in a
helical or spiral path extending crosswise of
the tube or pipe of which the coil is formed,
being preferably continuous from one end of
the coil to the other so as to cause a whirling
or rotary movement of the medium about the
individual turns of the coil. In said figures,
this is effected by winding and securing 2
thin ribbon or strip 40 of metal of high con-
ductivity, such as copper or brass, to the coil
in any well known manner, or as shown in

1,785,159

Fig. 3, the wall of the coil itself may be
formed with corrugations 41, thus providing
integral ribs or fins 42 thereon, whereby 2
substantially similar result may be obtained.

By providing the coil with the spirally
arranged fins or ribs as just described, the
pipe of which the coil is made may be of
smaller diameter and with relatively thin
walls, thus increasing the radiation and af-
fording increased and quicker exchange of
heat between the media.

In the construction shown in Figs. 5 and
6, the casing is formed substantially like that
in Fi%:s. 1 and 2, but the coil 20a shown in
said Figures 5 and 6 is of the well known
plain type, without fins or corrugations.
However, it will be seen that the ribs 35 on
the casing will act to cause the medium in
said casing to have intimate contact with said
coil, as in the first construction.

The two forms of heat interchange devices
described are particularly adapted for that
type known as water heaters or auxiliary
water heaters, which are arranged in or con-
nected to systems wherein water is heated or
steam generiu ad in a boiler or sectional heater
of any other suitable type, the coil of the
interchanger or water heater being suitably
connected by the pipes 22 and 28 to the supply
of water to %e heated, the casing of the device
being connected by means of the pipes 30
and 32 to the heating system or apparatus so
as to permit the introduction of hot water,
steam or vapor to the casing of the device.

The improved construction described is
such that very little additional fuel is required
to heat the water in the coil, while neverthe-
Jess a relatively large volume of water may be
heated, due to the rapid and thorough contact
of the heating medium with the coil.

In Fig. 7 there is shown 2 modification,
wherein two half shells 44 and 45, similar to
the half shell 11 before described, are ar-
ranged in spaced relation to each other and
which are connected to an intermediate caging
section 46.

Tn this case the coil 47 is substantially of
oblong form, and the half shells 44 an&y 45
and also preferably the intermediate section
46 are provided with corrugations or fins 357
arranged coincident with the turns of the coil
47, as in the previous constructions. The
coil 47 is preferably carried by one of the
half sections, as the one 44, for connection to
inlet and outlet supply pipes 49 and 50, while
the inlet and outlet pipes 51 and 52 for the
entrance and exit of the medium into and out
of the casing are preferably connected respec-
tively to the upper end of the half section 44
and the lower end of the half section 45, there-
by permitting -proper circulation of this

medium about the coil 47.
By this arrangement. of the heat inter-
change device, an increased capacity can be

provided for without necessitating any ap-
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preciable change in the connections between
the device and the system or apparatus to
which it is to be attached. ‘

I claim as my invention :

1. In a heat interchange device, a hollow
coil composed of a plurality of spaced turns
through which a fluid medium 1s passed, a -
casing extending about said coil and into
which a second fluid medium enters and passes
over said coil, said casing having an inner
surface disposed in spaced relation to the
outer side of said coil, said surface being
formed with ribs extending inwardly be-
tween the turns of said coil at the outer side
thereof so as to leave the inner side of said coil
unobstructed and said ribs being spaced from
said coil for directing fluid in said casing
away from said surface between and. over
said turns of said coil towards the inner un-
obstructed side thereof, for the purpose set
forth.

2. In a heat interchange device, a hollow
coil composed of a plurality of spaced turns
through which a fluid medium is passed, a
casing extending about said coil and into
which a second fluid medium enters and
passes over said coil, said casing having an
inner surface disposed adjacent the outer side
of said coil and which is formed of alter-
nate ribs and grooves, said ribs being dis-
posed so as'to extend between and in spaced
relation to the turns of said coil at the outer
side thereof so as to leave the inner side of
said coil unobstructed, and said grooves hav-
ing their surfaces disposed in spaced rela-
tion to the turns of said coil and of such a
contour as to be substantially complemen-
tary to the turns of the latter, whereby fluid
passing from the inner side of said coil over
the same to the walls of said casing is deflect-
ed by said ribs between said turns of said
coil and returned to the inner side of the
latter.

3. In a heat interchange device, a hollow,

5 substantially helical coil through which a

fluid medium is passed and having its
turns in spaced relation, a casing ex-
tending about said coil and into which a
second fluid medium enters and passes over
said coil, said casing having an inner surface
disposed at the outer side of said coil and
formed with a substantially continuous heli-
cal rib spaced from said coil and correspond-
ing to the pitch of and extending between the
turns thereof towards and leaving the inner
side of said coil unobstructed, and said cas-
ing having a helical groove alternating with
said rib and which is complementary to the
turns of said coil, and into which said turns
extend for the purpose set forth.

4. In a heat interchange device, a hollow
coil composed of a plurality of spaced turns
through which a fluid medium is passed, a
casing extending about said' coil and into
which a second fluid medium enters and

passes over said coil, said casing having an
inner surface disposed in s‘pace(f relation to
and of a contour substantially complemen-
tary to that of the outer side of said coil and
leaving the inner side of said coils unobstruct-
ed, and said coil having a transverse external
rib arranged in substantially helical form to
cause the fluid surrounding the coil to whirl
transversely about the turns thereof in its
passage through said casing.

5. In a heat interchange device, a hollow
coil composed of a plurality of spaced turns
through which a fluid medium is passed, a
casing extending about said coil and into
which a second fluid medium enters and
passes over said coil, said casing having an
mner surface disposed at the outer side of
said coil and which is formed of alternate ribs
and grooves, said ribs being disposed so as to
extend towards the inner side of said coil be-
tween and in spaced relation to the turns of
said coil, said grooves having their surfaces

_disposed in spaced relation to the turns of

said coil and which are of a contour substan-
tially complementary to the turns of the lat-
ter, and said coil having a substantially heli-

.cal rib thereon, the portions thereof at the

outer side of said coil being disposed within
sald grooves and in spaced relation to said
ribs, for the purpose set forth.

HERBERT G. ULLMAN.
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