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7 Claims: “(CL 257—236)

" Objects. of -the: present, myention ate to: facili= -

‘tate assembly - of the: half shells. of the -coolers;

to- provide for remeoving the’ outermost half .shell

_ without breaking any pipe: conngctions; to. pek-
5 mit. of the inspection and: test: of - the. tube bundile
without remeving the tube bundle from the line;
to. provide for removing the tube bundle. either
longitudinally or from: the side.of the cooler; to
provide for removing the tube bundle in.a small
space; and to provide connections for a:cooler at

10" space

one end of the shell. . i
. Other objects.of the invention will appear. from
" fhe following description atthe end of which the
_invention will be claimed. .. e e e
> . The invention, generally stated, consists in. hali

cylindrical shell segments having marginal ablit-

ting. flanges. of which the roots are spaced. re:

speetively. inside and. outside -of vthe~1ong'ihu_d‘ina;1
edges. of the segments to provide_ a:lengitudinal
lap;. half ring
the flanges and to the

- the shell segments; and of

20

in. the channelled ring segments;.a packing ring
secured to.the face of the channelled ring . seg-

25

ments; a tube bundle having tube sheets, of which -

one is fixed to. the segments constituting one ring

and 'is.grooved. for the reception of the ends of
the shell segments, and:of which the :other is

30- movable in and extractable from the shell’and

is packed by said packing; heads bolted respec

tively to.ons of the tube sheets and to one of
saidsegmental rings; and pipe connections con-
fined to one of the shell sections. . . o

35

to be presently described and finally claimed.

in the following description refererice, will be -

made to the accompanying drawings forming
nart hereof and in which,” . S
Pigure 1 is an elevational view; pf}_a,_,t:“ool’gr em-
bodying. features of the invemtion: and us-=

40

- {rating that the same comprises ‘a shell'split Ton-
gitudinally into. half parts. - 0 .. U
. -Figure 2 is'a top or plan view of Figure I. -
4, Figire 3 is.a sectional view taken omr the line
33 of Figure I'.and illustrating in. dotted lines
the sidewise. removal of the tube bundle.
“Tigure 4 is'a view similar to Figure 1 ilustrat-
“ing a two pass “cooler’ embodying feaftures of the
invention. - SR AR

50

" §—6 of Figure 4 and indicating some of the tubes
of the tube bundle. . L

"85  migure 7 is a view drawn to an enlarged scale

segments secured . at the ends.of -
adjacent end. surfaces of -
which two. are chan--
nelleg for the reception of packing; ;& packing

~ The invention also comprises the improvements'

" Figure 5 is a. top.or pla;n;‘yiéii}-!of?the‘ same.
Ticure 6°is a sectional view faken on the line. :

{0 the adjacent

. with_suitable baffles

showing in cross. section, taken on the line y .

eooler. - . L e T
Figure 8 is a sectional view: taken on theline
8—8 of Pigure 7, and- . : .. e
" Figure 9 is a view similar to Figure: 8 llustrat~
ing the construction.at-the other end of the cooler:

2,012,520

of Figure 8, the construetion at one end’ of the .

I

- Referring to the drawings, and more particu- -
larly to Figures 7,.8'and- 9, } and 2 are haif cylin- .

drigal shell 'scgments and.they are:provided: with,
marginalabutting - flanges-& and 4 of which. the
roots 5.and- 6-are spaced respectively outside
and. inside of the longitudinal edges of the segr

“ments I and 2 o provide & longitudinal lap. The

lap: is useful in assembling. and. disassembling
the parts. . There are-half ring -segments. T and
8 secured, at the end of the flanges 3 and & and
) ; engd surface of the-shell segments.
At a there is. indicating. welding for this. purpose.
Both of the segments of the ring T.are channelled
as at-9 for the reception, of packing. 10. - It may.
be Temarked that the ends of the ribs are also
‘cut away-for the accommodation of the packing.
19.indicates. packing in the: channelled Ting seg-
ments. . LL is, a packing ring secured to the face
of the: channelled ring segment. T as by mesns
of bolts. §2. /The tube bundle ‘includes tubes indi-
cated at 13 and it is provided with-tube sheets
“of which one I4is fixed to the segments consti-
tuting one.ring 8 and is grooved for the recep-
tion’ of the ends. of the shell segments (Fig. 9),
snd of which the other I8 (Fig. D is movahle .
in:and extractable
by the packing 10. -1 I
one 1T is bolted through.the tube sheet f4 to. -

other is bolted

to-the tube sheet 15

-and tubes 21 and:22 ‘are oil connections to the
space “around the tubes which is usually. ‘fitted -
ui ‘which are well understood .
by those skilled in the art and which are omitted
from the drawings for the sake of clearness. o
; ;R’éf__’émngftov,Figu‘re’sfé,, 5and 6, the water.con-.

nections. 22 and 24 are:

at one end of ‘the ‘cooler-

as are also the oil connections 25 and 26. The. -

water connections lead through the tubes and'the .
oil connections lead.through a. channel 21,-pro--
vided on the outside- of the shell; and around the

1 iction shown in Figure 4 the

tubes. In the consfr
water makes two passes.

or brackets for one of the shell segments. 29 in- -

dicates gussets or braces interposed between the -~ -~ )
85 0

shell” segments and the flanges and ‘connected

15

30

from the shell and is packed -
16 and 1T are heads of which © .- .7 =
35
the segments of the ring 8 and of which the .":7"
S Raterting to Figures 1'and 2, 19 and 20 are - A
- water connections through the respective heads

40

450

50

28 indicates supports



2

w1th each. The ﬂanges are detachably connected

by bolts 30.
The oil connectrons 21 and 22 (Figs: 1 and 2)

and 25 and 26 (Figs. 4 and 5) are confined to the
shell segment which is fixed, for example, to-the
supports 28,-leaving the other shell section -free
for removal. . The water connections 23 -and 24

" . (Fig. 4) are fixed to.one head leaving the other
" heéad free for rémoval ‘when the tube -bundle is

10

16

20

25.

detached through one end of the shell. In speak-

~Ing of oil and water it is well to state ‘that. the.

1nvent1on is not conﬁned to those-fluids.

In assembling the parts of: the shell, thé' lap'
. joint at 5.and § affords means posmomng them -
‘and in order to further position them use. may be:

made of dowel pins inserted. through-the holes
in the flanges that are provided:for the bolts 38.

- -In order to have access to the tube bundle all of -

the flange bolts 30 are removed and. the bolts. 12
which connect the complete ring 11 to one of the
half rings 7 are removed,-as are alsc half the

_bolts 32;-then one segment -of the shell:can be
taken oﬁ leaving the other segment held by-its -

supports, and in doing this none of the pipe con-
nections need be broken, - If the tube bundle is
to be removed “for- example as shown in Figure 3,

C it is necessary to ‘remove-tHe bolts 31 and 32 as

30

35

40-

45

50

R clalms may: requ1re

(18
Y

well as the bolts ‘heretofore’ mentioned. “When
this is done the removable’ shell section can’ be
rolled over into the blght of a cable 33 secured to

a ring -34 prov1ded in ‘gussets 29 at: the ends of -

the device.” This operation is mdmated in-dotted
lines in Fxgure -3 In this case none of ‘the p1p°
connectmns are disturbed. "It is’ poss1ble to re-
move: the bolts 31 and: 32 and to withdraw the
tube bundle from the rlghthand end-of the dev1ce
as ‘shown  in the. drawihgs; and in ‘the ‘case of

Figs. 4 and 5 this can be:done: w1thout breaking

any of the ‘pipe connectlons An examination of
Figure 3 mdlcates that the “tube ‘bundle can be
removed” even When the cooler is arranged ‘in a
cramped space. -

In some:instances I have referred to ‘the devrce'

as a fluid cooler;:but inasmuch'as it may be, used
for heatmg ﬂulds the -intention to cover’ it for

. either purpose; therefore, it'is a heat exchanger,
" It will be obvious to those’ skilled in the art to-

which ‘the 1nvent10n relates that modlﬁcatlons
may be made in details of’ constructmn and ar-
rangement, in matters of mere form, thhout de-

. parting from the splnt of the invention which is

not limited in respect to stich matters or other-
wise_than "as the prior’ art and the appended

‘I elaim: - -7 - o ) ’
1. In an oil or other ﬁu1d cooler or heat ex-

v changer- of the. tubular -Temovable : “tube’ bundle
- type, the combination: of. half cyhndncal shell

60

segments . havmg marginal - abuttmg ﬂanges of =

which the roots are spaced respectlvely inside and

_ outside.of the longitudinal edges.of the segments

70

to- plovrde a longitudinal lap, half ring segments
secured at the ends of the ﬁanges and to the ad-

. Jacent end surfaces of the shell’ segments and-of

which' two - are “channelled. for-the receptlon of

rpackmg, packing  in-said. channelled = ring ‘seg~
ments, a packlng ring. secured ‘to the face of the -

channelled ring ségments, a tube bundle having
tube sheets of which one€.is ﬁxed $0 the segments
constltutmg one.ring and.is grooved for:the re-
ceptlon of the ends of the shell segments and of

2 012, 920

which the other is movable in the shell and is

. packed by said packing, heads. respectively bolied

to one of the tube sheets and to one pair of half
rings, and pipe fittings confined to one of the shell
sections.

2. In an oil -or other ‘fluid  cooler or heat ex-
changer of the tubular removable tube bundle

‘type, the combination of a longitudinally split

cooler shell provided at one end with the half

-segments of a ring, a tube bundle having a float-
~-ing tube sheet, and a packing external of the

Hoating' tube sheet and 1nszde of said half ring
segments.
3. In an. 011 or other fluid cooler or heat ex-

:changcr of ‘the tubular. removable tube bundle
- type,-the combination of z longitudinally split
X cooler shell having outward flanges at its edges

and -provided: at each end with half ring seg-

‘ments secured to said flanges, said flanges pro-

viding lap joints, a tube bundle having tube sheets
of which one ‘is detachably secured to the seg-
ments of one ring and of which the other is mov-
able-in respect to the segments of the other ring,
and a stuffing box external of the movable tube
sheEt and carried by the ‘adjacent ring- sections.

4. In apparatus of the type specified the com-
bination of a longitudinally split cylindrical shell

. havmg ﬁanged edges detachably connected to-
gether and of which one shell segment is fixedly

supported and is:provided with pipe connections
and.of which the other shell segment is remov-
able and devoid of pipe connectlons and a tube

_ bundle mounted in the shell.

5. In.apparatus of the type specified the com-

. bination of a longitudinally split cylindrical shell “*
haying ﬁanged edges detachably connected to-

gether and of which one shell segment is fixedly
supported and is provided w1th pipe connections
and of which the other shell sezment is remov-
able and’ devoid.of pipe connections, a tube bun-

~dle mounted in the shell, and eyes -at the end
. parts of the removable ‘shell. segment for at-

tachment to. cables into the ‘bights of which the
shell section can be rolled to afford access to the
tube bundle w1thout breakmg the pipe connec-
tions. :

16, In apparatus ‘of the type specrﬁed the ‘com-
bxnatlon of -a longitudinally split, cylindrical shell

. havmg flanged  edges.- detachably’ connected to-

gether and of which one shell segment is fixedly

“supported and is. ‘provided .with ‘bipe connections
" _and of which the other shell segment is remov-
--able and devoid of pipe connections, a tube bun-

dle ‘mounted in the shell, and gussets arranged

“ between the flanges and shell segments and of

which those at the ends of the removable shell

: segments are provided with rings.

-1. In apparatus of the type specified the com-

- bination of -semi- cylindrical shell sectiohs each

haying: margmal flanges, segmental end rings se-
cure:at the. ends of the flanges and to the adja-
cent surfaces of the shell sections. and-of which
one is 2 packing ring, gussets secured to the flanges
and to the surface -of.-the shell sections, a tube

bundle having tube sheets of which one is fixed

to one of said end rings, and of which the other

is. movable. and extractable from the shell and

is packed by said packing. ring, -and heads. of

which one is bolted to one of said rings and of

which the other is bolted to the free tube ‘sheet.
' THOMAS G. SUMERFIELD
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