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To all whom it ma,y CONCErn:

~ UNITED STATES

'LUTHER D. LOVEKIN, OF PHILADELPHIA, PENNSYLVANIA.

FLUID HEATER AND COOLER.

N Sp’eciﬁcation of Letters Patent.

Patented Feb. 14, 1911.

Application filed May 1, 1909, Serial No. 493277,

- Be 1t known that I, Loruer D. LOVEKIN,

a citizen of the United States of America,

residing in the city and county of Philadel-

‘phia, in the State of Pennsylvan a, have in-
vented a certain new and usefi I Tmprove-

ment 1 Fluid Heaters and Coole s, of whicl,

© the following is a true and exyct deseription,
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reference being had to the accompanying
drawings, which form a part thereof. _
My present invention relates to apparatus

of the kind in which provisions are made for

the flow of two separate fluids of different
temperatures i proximity to each other in
order that heat may be transferred from one

fluid to the other.

'The general object of the present inven-

~tion 1s to provide apparatus of the kind, and
Tfor the purpose specified, which is sumple

and .relatively inexpensive to manufacture,

which is compact, and which is efficient and

durable in operation. |
- The various features of novelty which

characterize my invention are pointed out
with particularity in the claims annexed to

~and forming a part of this specification.

30

- For a better understanding of my inven-

tion and the specific objects obtained with it,
and the advantages possessed by it, reference
may be had to the accompanying drawings
and descriptive matter in which T have
lustrated and deseribed forms in which the

mvention may be embodied.

35

- plan on the line 3—3 of Fig.
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~Of the drawings, Figure 1 is a plan view

of-a device primarily intended for use as an

oil cooler. TFig. 2 is a sectional elevation on.

the line 2—2 of Fig. 1. Fig. 3 is a sectional
. 2. Fig. 4 1s a
sectional plan on the line 4—4 of Fig. 2.
I1g. 5 is an inverted plan, or bottom end
view, of the heater shown in Figs. 1 and 2
with the lower casing end removed. Fig. 6

1s a view, similar to Fig. 2, of a modified

construction particularly adapted for use as

a feed water heater where. the temperature

of the water is to be raised by the use of
steam. - | o -
The device shown in Figs. 1, 2, 3, 4 and 5

“1s ‘primarily designed for cooling a liquid

such as o1l by the use of a cooling fluid such
as cold water. The device comprises a plu-
rality of tubular elements each consisting
of an inner tube H and an outer tube G sur-
rounding the-tube H and separated from it
by a space C, g pair of disk like chambered

—

members A and B to which the opposite
cnds of the tubes G and H ayre connected, a

casing surrounding the bodies of the tubular |

| elements and the member B, said casing be-

ing formed by the member A, g casing D
connected at one end to the member A and
a casing end member B and a supplemental
end member K connected to the end member
A. The form of the invention shown in
I1g. 6 does not differ from that shown in

Ifigs. 1 to 5 in the manner in which the tubes
G and H are connected info the members A

and I3 and various common features can be
seen more readily in Fig. 6 than in Fig. 2
owing to the larger seale on which Fig. 6 is
(rawn, o

The member A is formed on its inner side
or end with a plurality, six in the present
instance, of hollow bosses or seats A5 ap-
ranged 1n a circle.” In each boss is secured,
as by brazing, one end of the corresponding
one of the tubes G of which there are S1X,
The other ends of the tubes G are connected
in the same or similar manner into bosses B

formed on the inner end or side of the end
member B. Openings A% each coaxial with

a corresponding one of the seats A’ are
formed in the outer end wall of the membher

A. These openings are enlarged at their

upper ends, as indicated, at A%, -Each tube
H 1s formed with an end portion H* passing

| through and filling the corresponding open-
provided

ing A%, Hach end portion H! is y
with a collar or rib H" which fills and seats

against the bottom of the enlargement A5

and makes a tight joint therewith, when the

end portion H' is clamped in place by suit-

able means, as in the constructions shown,

| by the end member F which is clamped

agamst the end member A by bolts 5. The

end portions H* of the tubes H are formed,

in the construction shown, by collars brazed
on the ends of the body portion of the tubes
H. Similarly, the tubes H are provided at

their opposite ends with end portions H?
adapted

formec for the purpose in the outer or bot-
tom wali of the end member B.  The end
portions H? are provided with shoulders H*
adapted to bear against and make a tight
joint with the seats B provided on the
1inner side of the outer wall of the end mem-
ber B. The end portions H* are externally
threaded and nuts H® are provided for
clamping the end portions H* in place and

tc pass through apertures B3
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thereby insuring tight joints between the
end -portions F¥ and the outer wall of the

“end member B.

Preferably, as in the construction illus-
trated, the tubes G and H are formed of thin

metal and are spirally corrugated, with the
space between each pair of tubes less in

thickness- than the depths of the corruga-

tions, so that while the tubes can be.assem-
bled and disassembled by threading the in-.
ner tubes in place in the outer tubes, the sur-
face of the intertube space is large relative

to its volume. Moreover, the corrugation of

" the tubes G and H permit them to expand
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65 B!, B2, and B®. The arrangement s such, ! In this

and contract relative to each other without

joints. The heater, in so far as the corru-

oated bodies of the tubes (x and I are con-

cerned, embodies the invention of my prior
Patent, No. 904,627, granted November 24,

1908. . | |
To maintain uniform thickness of the

spaces C, lugs G® may be brazed, soldered or

otherwise formed at intervals on the tubes |
G. Preferably one or more of these lugs 1s

provided at the extreme upper end of each
tube G, and the lug or lugs thus located
serve to clear the correspending tube I as it
is threaded into or out of the tube & carry-
ing the lug. | -
In order that the device may be compact
as a whole, while at the same time preserv-
ing the necessary separation between adja-
cent tubular elements, the externai corruga-
tion ribs G! of each tube G nest in the cor-
rugation grooves G2 of its neighboring ele-
ments. | L
It will be observed that the end connec-
tions shown and described are such as to

readily permit the inner tubes Ii to be ini-

tially put into place in the members G and
to be removed and replaced. { make no
claim herein, however, to the particular con-

struction of end
this construction, while novel with me, 1s

claimed 1In my

Tt will be observed that with the cbnstruc-

tion disclosed, the space C between each titbe-

H and the surrounding tube G is open at its
opposite ends to the interior of the cham-
bered end members A and B. The space in
the end member A is divided by suitable
diaphragms, or partition walls, into com-
partments A, A2 AS and A% OUne tube G
opens at its upper end into the compartment
A2, another tube G opens into the compart-
ment A%, and two tubes G open into each of
the compartments A? and A3 Similarly,
the interior of the lower end member B 1is
divided into three compartments, B*, B3? and
B?, by suitable partition walls. In the case
of the end member B, however, two-of the
tubes G open into each of the compartments

connections disclosed, for

prior application, Serial No.
463,962, filed Nov. 23, 1908. '

-producing any injurious strains or leaky |

r
‘ r
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however, _that'a, fluid entering the compart-

ment A! in the end member A must pass in
series through all of the tubes G, or rather,
through the spaces between each tube G and

‘the surrounding tube H, to reach the com-

partment A% This is accomplished by ar-

70

ranging the tubes so that one tube G 1s open

at its upper end to the compartment A* and
at its lower end to the compartment B’,
while the second tube G is open at its lower
end to the compartment B* and 4t its upper
end to the compartment A2, the third tube
is open at its upper end to the compartment
AZ and at its lower end to the compartment
Bz, the fourth tube is open at its lower end
to the compartment B? and at its upper end
to the compartment A?, the fifth tube 1s
open at its upper end to the compartment Az

and the sixth tube is open at its lower end to

the comp

the compartment A 1 -
In the particular construction illustrated

in Figs. 1 to 5, inclusive, the oil to be cooled,
and in general the fluid which it is the pri-.

mary object to change the temperature of, 1S
passed- through the space between the tubes

artment B? and at its upper end to.

75

80

“and at its lower end to the compartment B*,
85

90

I and G of the tubular elements.  Inthe par- '

“ticular construction illustrated,the compart-
ments A and A* are expanded at A and

A1t to form spaces from which lead the inlet
and outlet oil por
tively. In the construction illustrated, the
cooling fluid, for instance water, is admit-

ted to the interiors of the tubes H at their

upper ends through channels F* formed in
the end member F' and all diverging irom

ports A and A'®, respec-.

95

100

the central water inlet port F* at the upper

end of the member F. The water passing

down through the tubes H is discharged at
the lower end of the latter into the inclosing
casing formed. by the members A, D and
®. The outlet port-A!” for the cooling wa-
ter leads from the outlet space, or chamber,

| A® formed in the end member A. The end
provided with ears A® by

member A 1S ,
means of which the device. may be sup-
ported. Various ports A' and I** may be
provided for the insertion-of thermometer
tubes for measuring the temperatures exist-
ing in various portions of the apparatus.
A1 represents an opening in which an oll

drain cock may be inserted. As shown, the

end members A and B are provided with
stiffening ribs A and B, respectively, and

“in the construction shown in Figs. 1 to 5, in-
| clusive, the ribs A are connccted by a hori-

zontal imperforate web A?, though this is
not essential. . ;

The construction shown in Tig. 6 1s pri-

marily intended for heating some fluid, such

as water, by the use of steam. This con-

struction differs from that first described in
the manner in which the steam is circulated.
construction the member T is pro-
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- directing
-tubes G In this form the port A7 in mem-

10
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21()

~ber A, and the port F’ is formed in the rela-

~effective circulation of the working

30
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vided with an inlet port F* for the steam,

with channels F2?, and in addition, with a

passage K¢ through which the steam may

pass through the port A® directly into the |
upper end of the space surrounding the |

tubes G, a deflector L being provided for
the steam laterally against the

ber F 1s dispensed with and a discharge pipe

M for water condensed from the heating

steam 15 provided which leads from the

member E and may be provided with any

suitable valve, trap or cock (not shown).

It will be observed that in both forms of:

the invention disclosed relative expansion

between the tubular elements and the casing
may occur without putting any strain on the-
apparatus, the end member B being free to
move relative to the casing end E toward and

away from the latter. The inlet and outlet
ports for the fluid passing through the in-
tertube spaces C is formed in the cast mem-

tively heavy cast member F directly secured
to the member A. In both forms the appa-
ratusiscompact and durable and highly effi-
cient since provision is made for a highly

and the fluid acted upon particularly the
latter. The device may be readily assem-
bled initially and disassembled and reassem-
bled when necessary for inspection, clean-

 1ng or repatrs. .

40
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While the device shown in Figs. 1 to 5 is
especially designed for use in cooling oil and
that shown in Fig. 6 for heating water, it is
apparent that either form may be used, with

~or without slight modifications, for a variety

of heating or cooling purposes. For in-

stance, by removing the casing end member

E of Fig. 6, the apparatus there shown could
be used without other change as a heater de-
riving heat from any source such as a gas

burner, the products of combustion passing .
> out of the casing through the port F.

- While the forms described and illustrated

are the best forms of the device now known

to me, 1t will be apparent to those skilled in

the art that numerous changds may be made
in the form of my invention without de-

parting from its spirit, and I do not wish

~the claims hereinafter made to be limited to

the particular embodiment of my invention

disclosed more than is made necessary by the-

state of the art. . _ +
Having now described my invention, what
I claim as new, and desire to secure by Let-

ters Patent, is:

1.-In a fluid heater or cooler, the combina-

tion of a structure formed with a series of

parallel passages, said member having open-
ings at one edge, one at the end of each of

sald passages and having each opening en-

larged at its outer end to provide an annular
shoulder surrounding the body of the open-

fuid

1ng, tubular members, one passing through
but not filling each of said tubular passa

eac . g €S,
and edch having an end portion provide

with a rib adapted to seat on said annular
shoulder of the corresponding opening, and

a one piece end member, detachably clamped

- against said one edge of said structure and

engaging the end portions of the tubular

members tb hold them in place, and formed
-with ports communicating with the inte-

riors of said tubular members. |
2. In a fluid heater or cooler, the combina-

tion of a plurality of pairs of tubular ele-

ments, each consisting of an inner tube and
an outer surrounding tube separated from

the 1inner tube by a space, and a member to

which one end of each tube is connected,

sald member being formed with compart-
ments atranged to connect the intertube

spaces of said elements together in pairs.

3. In a fluid heater or cooler, the combina-
tion of a plurality of tubular elements, each
consisting of an inner tube and an outer sur-

rounding tube separated from the inner tube

by a space, a member to which one end of

each tube 1s connected and another member

70

70

80
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90

to, which the opposite ends of said tubes are

connected, said members being formed with
chambers by which the intertube spaces of
each of various elements are connected to the
intertube spaces of another element in one

member and to the intertube spaces of a

third element in the other member.

4. In a flurd heater or cooler, the combina-
tion of a plurality of circularly arranged
and parallel tubular elements, each consist-

Ing of an inner tube and an outer surround-

ing tube separated from the inner tube by
a space, a circular chambered member to
which one end of each tube is connected with
the intertube spaces of each element open to
the interior of said chamber, and a second
circular chambered member to which the op-
posite ends of the tubes are connected with
the intertube spaces of the elements open to

the interior of said second chambered mem-

ber, sald chambered members being formed

with diaphragm or partition walls divid-

ing the chambers therein into compartments
whereby the intertube spaces of the various

clements are connected in series.

5. In afluid heater or cooler, the combina-

tion of a plurality of tubular elements, eaclh

consisting of an inner tube and an outer sur-
rounding tube separated from the inner tube
by a space, a chambered member to which
one end of each tube is connected, and a sec-
ond chambered member to which the oppo-
site ends of the tubes are connected, with the

Intertube spaces of the elements open to the |
interiors of sald members, and diaphragm

or partition walls in said members dividing
the chambers therein into compartments
whereby the intertube spaces of the various
elements are connected in series,

95
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6. In a fluid heater or cooler, the combina- , for passing a fluid to be heated or cooled 1n

tlon of a plurality of tubular elements, each
consisting of an mner tube and an outer sur-

rounding tube separated from the inner tube
by a space, a chambered member provided
- with a pair of alined openings 1n 1ts opposite

walls for each element and having the outer
tube of the corresponding element connected
into and filling one of said openings, and the
inner tube extending into and filling the
other of said openings, and a cap member
secured to said chambered member and bear-
ing against the ends of the inner tubes of
sald elements, and formed with passages
opening to the interiors of the 1nner tubes.
7. In a fluid cooler or heater the combina-
tion of a plurality of circularly arranged
and parallel tubular elements, each consist-
ing of an inner tube and an outer surround-
ing tube, separated from the 1nner tube by a
space, a circular chambered member pro-

vided with a pair of alined openings In its

opposite walls for each element and having
the outer tube of the corresponding element
connected into and filling one of said open-
ings and the inner tube extending into and
filling the other of said openings and a cir-
cular cap member secured to said chambered
member and bearing against the ends of the
inner tubes of said elements, said cap mem-

‘ber being formed with an axial port and
with passages connecting said port with the

interiors of the inner tubes of the elements.

8. In g fluid heater or cooler, the combina-
tion of a plurality of tubular elements, each
consisting of an inner tube and an outer tube
surrounding the inner tube and separated
therefrom by a space, a chambered end mem-

‘ber to which one end of each of said tubes i1s

connected with the intertube spaces of the
various elements open to the interior of said
end member, a second chambered end mem-
ber to which the opposite ends of the tubes

~are connected with the intertube spaces of

45

the clements open to the interlor of said

“member, a casing formed in part by the first
mentioned end member surrounding said |
elements and said second end member, means |

083,013

series through the intertube spaces of said
elements, and means for causing a second

fluid to flow between the interior of the cas-

ing surrounding the said elements of the sec-
ond end member and the exterior of the cas-
ing through the inner tubes of the elements.

9. In a fluid heater or cooler, the combina-
tion of a plurality of pairs of tubular ele-

ments, each element consisting .of an inner
tube and an outer tube surrounding the 1n-

ner tube and separated therefrom by a
space, a chambered member to which one
end of each tube is connected with the inter-

tube spaces of each element open to the in-

terior of the member, a second end member
to. which the opposite ends of the tubes are

connected with the intertube spaces of the

elements open-to the interior of said second
end member, said first mentioned end mem-

ber being provided with an inlet port open

to the intertube space of one element and an
outlet port to the intertube space of another
element, and said end members being pro-
vided with diaphragm or partition walls
whereby the fluid entering said . first men-
tioned end member through the inlet port is

caused to pass in series through the inter-

tube spaces of the various elements before

reaching the outlet port. | |
10. In a fluud heater or cooler, a tubular

element consisting of an inner externally

threaded tube and an internally threaded

surrounding member with the threads of the
member and tube.of the same pitch and nest-
ing loosely together whereby a-shallow space
1s’ provided between the member and the
tube while the tube may be threaded into
and out of the said member, and a lug car-
ried by said member and adapted to fit over
the thread of the tube whereby. said lug
serves to clean said tube as the latter 1is
threaded into and out of position.

~ LUTHER D. LOVEKIN.
Witnesses: ' |
' ArNorp KaTz,

D. StEwART. -
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