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UNITED STATES

PATENT OFFICE

WILLIAM A. JONES, OF WEST NEW BRIGHTON, NEW YORK, AND JOHN PRENTICE, OF
BAYONNE, NEW JERSEY, ASSIGNORS TO THE BABCOCK & WILCOX COMPANY, OF
BAYONNE, NEW JERSEY, A CORPORATION OF NEW JERSEY |

' METHOD OF MAKING HEAT EXCHANGERS

~ Application filed September 18, 1930. Serial No. 482,669.

In treating hydrocarbon oils the use of mer-
cury vapor, or other highly heated vapor,

as a heat transfer fluid introduces a differ-.
ential in temperature between the parts carry-

ing the respective fluids, that renders 1t dii-
ficult to build heat exchangers capable of
withstanding the stresses set up by the tem-
perature difference without producing leaks
which cause serious direct loss of the mercury,
or losses due to intermingling of the mercury
and oil. | |

This invention therefore relates to a mer-
cury or other vapor heat exchanger includ-
ing tubular members, each of which 1s so
assembled that an uncommon degree of
stress elongation may take place without pro-
ducing leakage of the component elements,
and in which highly efficient heat transfer
is accomplished by an arrangement of tubes,
one within another, which permits the forma-
tion of an enveloping film of mercury vapor
in a jacket around the body of heat receiving
o1l and co-extensive therewith, and separated
therefrom by a thin metal wall acting as a
heat transfer medium.

To accomplish this result each tubular loop
member includes an outer ftube jacket and
an Inner tube annularly spaced throughout

their length, and the tubes have different radii

at their bends whereby increased clearance
is provided at the loop permitting longitudi-
nal expansion of the one with respect to the
other, the return bend of each loop also hav-
ing a radius sufficient to permit removal of
deposits therein by the usual turbining meth-
ods now in practice, all joints between tubes
being welded to prevent leakage of mercury
or other vapor.

To connect the inner tubes of the tubular
loop members in series return bend fittings
are provided each of which is so formed that,
in addition to a passage directing the fluid
flow at 180 degrees, there are also passages
forming continuations of the inner tubes of
connected loops, said continuation passages

- being closed. by removable plugs which per-

50

mit cleaning of the inner tubes by simply re-
moving caps and working therethrough with
the usual turbining equipment, and thus
avoiding the necessity of making a discon-

necting joint bétween the tubes and fittings
with the consequent grief encountered in
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maintaining such joints free of leakage where

high temperatures and pressures prevail.

In the drawings which illustrate a practical
form which the invention may assume—

Fig. 1 1s a top plan view of an exchanger
with the enclosing casing cut away in a trans-
verse plane to show the arrangement of tubu-
lar members; |

Fig. 2 1s a side elevation with the enclosing
casing cut through in a vertical plane to ex-
pose the tubular loop elements;

Fig. 8 is an end elevation with the casing
65

cut through 1in a vertical plane to show the ar-
rangement of tubular loop members;

Fig. 4 is an end elevation similar to that
shown in Fig. 3 but of the opposite end, there-

by showing the arrangement of the return

bend fittings whereby the inner tubes are

connected in series;

~ Fig. 5 is a side elevation partly in section
illustrating the construction of the return
bend fittings used to interconnect the inner
tubes of the tubular loop members;
~ Fig. 6 1s an end elevation of assembled
halves of the return bend which ultimately
forms an integral part of each tubular loop
member ; ' |
Fig. 7 is a plan view showing the interior

of the lower half of the return bend illus-

trated in Fig. 6;

Fig. 8 1s a sectional view of one return bend
%‘lpng the vertical plane 8—8 indicated in
ig. 1. o '

Fig. 9 is a fragmentary end view of Fig. 5.

~ The 1nvention, as illustrated in the draw-
ings, Includes a bank of tubular loop mem-
bers 1 each of identical construction, as will
be hereinafter set forth, the banks being di-
vided into groups lettered A, B and C. Each
group comprises a number of these horizontal

overlying the other. .

Kach tubular loop member includes an in-
ner tube 2 bent at 180 degrees to form a re-
turn loop having the legs 8 and 4, and sur-
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tubular loop members 1 in piled relation, one

05

rounding which is an enveloping jacket tube

5 of larger diameter than the tube 2 and thus
spaced from the outside of tube 2 throughout
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its length so as to form the annular passage 6
between the two tubes.

Due to the length of the component tubes
2 and 5 of the tubular loop members, and the
high temperature and pressure at which the
exchanger, of which they are a part, is oper-
ated, the ability to take care of expansive

elongation of the one with respect to the

other, becomes of prime importance; with the
outer or enveloping jacket tube 5 at a temper-
ature of approximately 900 degrees Fahr.,
and the inner tube at a much lower tempera-
ture, considerable elongation of the outer
tube 5, with respect to the inner tube 2, will
take place; this is taken care of by making
the return bend of the outer or jacket tube

~ with a radius providing sufficient clearance
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as shown so that both expansion and contrac-
tion are taken care of without imposing any
undue stress upon the tubes and welds, or, in

other words, the tubular loop member 1s self-

protecting in regard to expansion and con-
traction. -

The return bend of the outer jacket tube 5
1s made up by combining two pressed steel
halves 7 and 8 diametrically increased in
cross section intermediate the extremities
which, when assembled, fit in closely abutting
relation and are joined by welding along the

seams 9. The extremities of this bend are of

the same cross section as the enveloping tu-
bular member 5 as indicated at 10, and when
the assembled return bend is placed in posi-
tion the parallel legs of the enveloping tubu-
lar member 5 are in closely abutting relation

“with the ends 10 of the return bend and are

welded thereto as at 11, thereby providing a
looped enveloping tube with an enlarged re-
turn bend affording clearance. The lower
half of the return bend has supporting ribs
12 and 13 which carry the return bend of the
inner tube 2 and permit a sliding action be-
twiveen the tubes 2 and 5 when elongation takes
place. | .

In assembling the tubular members 2 and 5
the inner tubular member 2 has its legs 3 and
4 slipped into the enveloping tubes 14 and 15

which, together with the return bend built

up as previously described are to form the
completed- enveloping tube 5. The ends of
the completed tube are welded as at 16 and
17 to the outer surface of the inner tube legs

3 and 4, respectively, the two tube loops be-

ing so placed with respect to each other that
their normal relation, in a cooled condition,
1s as indicated in Figs. 1, 2 and 8 with the out-
er side of the return bend of the inner tube 2
lying substantially against the inner wall of
the return bend of the enveloping tube 5 and
with the lower side of the inner tube 2 resting
upon the ribs 12 and 13; thus, as the envelop-
ing tube 5 lengthens out the enlarged space
formed by the welded return bend halves 7
and 8 affords clearance for the elongation of
the enveloping tube 5 with respect to the in-
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ner tube 2 and, at operating temperatures, po-
sitions the inner tube 2 approximately cen-

trally with respect to the cross section of the

enveloping tubes 5 throughout the entire
length of the two tubes, thus providing a uni-
form passage between the tubes at all points.

The return bend fitting which is used to in-
terconnect the looped tubes 2 has duplicated
heads 18 and 19 joined together in an integral

casting by metal forming a passage 20 direct-
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ed at 180 degrees, but with the inlet and out-
let thereof extended axially to form continua-

tions of the tube passages as indicated at 21.
Kach passage 21 has a tapered seat 22 at its
outer end against which a closure plug 23 is
clamped, said plug also having a tapered face
cooperating with the seat 22 to form a pres-
sure-tight joint. 'This plug 23 is secured in
place by an undercut groove 24 which pro-
duces an overhanging lip 25 under which rests
the ledge 26 of a two-part clamping member
said lip 25 being cut away for a portion of its
periphery to permit the placing and remov-
ing of the clamping member.

clamping member has a circular nut 27 carry- .

1ng the ledge 26 and is threaded as at 28 to re-
ceive a jacking screw 29, the end 80 of which
abutts the plug 23 and holds the latter in
place. The entrance ends 31 and 32 of the

return bend fitting are provided, exteriorly, :9

with lugs 33 for limiting the proximity of
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tubular members. These ends 81 and 32 are

counterbored as at 34 and are further provid-
ed with circumferential grooves 35 so that the
ends of the inner tubes 2 of the loop members
may be expanded to a fluid-tight fit against
the walls of the entrance passages of the re-
turn bend fittings. o

It will be obvious that by removing the

usual turbining methods, the radius of the
bend at the opposite end of the tube being
sufficient to permit of this. S

With reference to Figs. 8 and 4, it will be
seen that return bend fittings of the type il-
lustrated in Fig. 5, and just described, are
used to interconnect the inner tubes 2 in se-
ries and to connect the groups A, B and C to-
gether. An entrance fitting 86 is provided at

the lowermost tubular loop member of one:

outside group C, and an outlet fitting 37 at
the uppermost tubular loop member of the
other outside group A so that circulation of oil
to be treated will take place from the bottom

of one group C to the top thereof, thence from .

the top of group B to the bottom thereof, and
from the bottom of the group A to the top,
during which circulation the exchange of
heat between the heat transfer medium and
the o1l will take place. _

The heat transferring medium contem-
plated for use in this exchanger is mercury
vapor, and to that end there has been provided
a distributing system of piping comprised of
a feeder pipe 38 with branches 39 and lead-
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plugs 23 the tubes 2 may be cleaned by the 105
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ers 40 connected into and distributing mer-
cury vapor to the annular enveloping pas-
sages 6 formed by the tubes 2 and 5 of the tu-
bular loop members lying one within the
9 other, while the liquid mercury is collected at
* the bottoms of the enlarged center portion of
the return bends formed bV the welded halves
7 and 8 and drained away through connections
41 to the return pipe 42 of the mercury sys-
tem, the condensed mercury being vaporized
and again circulated in vapor form.

In this manner it will be observed that there
nas been provided, when the exchanger 1s 1n
operation, an enveloping jacket of heat trans-
ferring mercury vapor co-extensive with and
surrounding each inner tube 2 thereby provid-

‘ing as close thermal relation between the heat
transferring mercury and the recipient oil to
be treated asit 1s possible to'obtain without ac-

20 tual intermingling of the two fluids.

The enclosing casing of the bank of tu-
bular loop heat exchangers may be of any
simple form, but in the present instance 1t
has been shown as of box-like construction,
the bottom having a cross member 43 upon
which rests a channel member 44 in which
the downwardly projecting lugs 383 of the
lowermost return bend ﬁttmcrs are seated.

The walls of the enclosing casing are of flat
plates 45 and 46 forming the F'IldS each pro-

vided with angle members 47 ada ted to be

placed 1n abuttmo' relation with the loops of
channel members 48 and 49 which serve to
hold the top plates 50 and side plates 51 1n po-

39 sition. Intermedlate the length of the ex-

changer is a support for the return bend
end of the tubular loop members, this support
comprising a pair of upright channel mem-
bers 52 on opposite sides of the heat ex-
changer and which serves to support their ad-
jacent side plates 51, but through the web
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1s cold whereby clearance is provided for
relative expansion of the tubes without strain
on the welded terminal junctions of the tubes.

2. The method of assembling a heat ex-
changer unit which comprises formmg a re-
turn bend tube for the heat recipient fluid,
slipping a larger tube over each leg of said
bend, welding the terminal ends of the larger

tubes to those of the smaller tubes with the

tubes held in concentric relation to form a co-

extensive heat transfer jacket around the

inner tube, and welding together two halves
of a return bend over the inner tube to en-
close the same and to the ends of the outer
tube to complete the jacket, the said outer
tube return bend having an increasing
cross sectional diameter from each extremity
toward the center thereof to provide clear-
ance for relative movement of the two tubes

wheﬂ heated
WILLIAM A. JONES.
JOHN PRENTICE.
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of which is passed spacmg rods 53, one for

each row of tubular members, and while only .
one supporting structure 1s here shown 1t 1s’

45 of course obvious that more may be required
dependent upon the length of the tubular
loop members.

Any of the usual forms of insulation
- against heat loss may be provided on the cas-
°0 ing, such for instance as asbestos, magnesia
or rock wool. | -
What I claim is:—
1. The method of assemblmﬂ' a heat ex-

changer unit which comprises formlncr a re-

9 turn bend tube for the heat remplent fluid,

‘slipping a larger tube over each leg of the
said bend whereby a passage is formed around
the first named tube for the heat transfer
fluid, welding the tubes in concentric rela-
60 tion at the terminal ends, and forming a re-

turn bend connection enclosmﬂ' the bend of

the first tube and connecting the remaining

extremities of the larger tubes and with the |

inner tube lying ad]acent the extreme wall
6o of the outer tube return bend when the unit
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