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My invention relates to the art of bracing coiled
units. . i
It has been proposed to employ tubular units
in heat exchangers in which the tubes are formed
6 into spiral coils. A typical example of such strue-
turesisfound in the patent to Griffin,No.1,913,879.
Such devices are often instailed on locomotives
or other vehicles ini which the spiral units are
subjected to a great deal of vibration. On steam
10 driven vehicles in particular, such ‘devices are
often employed to preheat feed water for the
boiler. In such.instances, the spiral coils are
subjected not only to vibrations from the vehicle,
but also to pressure pulsations from the feed
15 pump tending to cause them to expand and con-
tract. The vibrations due to the motion of .the
vehicle and the expansions and contractions due
to the pressure and temperature changes cause
difficulties of various kinds such as the cutting
20 of the coils due to rubbing against:the -braces
and even the breaking of the coils. = . ..
It is an object of the present invention to pro-

vide an arrangement of coils and braces adapted’

for heat exchangers used on vehicles which will
25 minimize the mechanical difficulties experienced
with the units. ' : : o :
The novel features of the invention are point-
ed out in the appended claims. The invention,
however, together with its objects -and:advan-
30 tages, will best be understood from the following
detailed description and its accompanying draw-
ings of a heat exchanger which exemplifies the
invention and which i§ selected from a number
of possible embodiments thereof. In said draw-
3% ings, o . o
Fig. 1 is a vertical:central sectional view of a
portion of the smoke hox of a steam locomotive
having an exhaust steam feed water. heater
‘equipped with my invention, - - . :
40 - Pig. 2 is a plan view of the feed water heater
shown in Fig. 1, the cover plate having been re-
‘moved.’ S O :
Fig. 3 is a sectional -elevation on an enlarged
scale of one of the coil units and a portion of a
.45 header as shown in'Figs. 1 and 2.
Fig. 4 is a fragmentary defail in plan of an
intermediate portion of a coil shown in Fig, 3.
Tig. 5 is a fragmentary detail in section of an
jntermediate portion of a unit shown in Fig. 3.
Tig. 6 is a fragmentary detail in plan of a por-
tion of the top coils of the unit shown in Fig. 3.
In the arrangement illustrated, the smoke box
10 of a locomotive boiler has a feed water heater
12 mounted therein. The heater 12 and its gen-
5% eral arrangement with relation to the smoke box
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neécted to header 14 while the inner coils 18b

‘standard 26 is‘paired with an arm 301 at the
-outer end of such standard and the arms of a

-standard 26 and lying in:the same plane through

10 are substantially the same as.in said patent
to - QGriffin, As illustrated, the heater 12.com=
prises an outer chamber: within the lower portion
of which are two:parallel. headers.14 and 16.
Feed. water.to be heatéd enters: the header:14
and flows through the ‘helical units. 18; 18- to
the outlet header 16. Exhaust steam-for heat-
ing the water in units :18 is introduced through”
apertures 20, 20 into the space within the heater
which surrounds such units, - Each’ of the units
18 is composed of an outer coil 18¢ and an inner
coil'18b which are so arranged and connected
thatthe feed water rises through one coil and de=
scends .through the other.: "As illustrated, the
units 18 are arranged in twoq:rows, one row of
units having their vertical axes above the header
14 and the units in the other row having their
vertical -axes above the header 16. -The outer
coils 18a of one row of units are shown as .con-

iy

66

70

of the other row of units are connected to header i .
14. ‘Necessarily then, the inner coils of the former
row of units are connected to the header 16 and
the outer coils of the latier row of units are con-~
nected to the header 16.: However, I do not limit
myself to units of the two-coil type or indeed to
units of the helical type. : R

As best illustrated in Figs. 3, 4, 5 and 6, each
unit has mounted therein along its central axis
(preferably vertical) a. bolt 22, Ithasbeen found
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‘convenient to attach the bolts 22. to the headers -

14 and 16 by threading them into lugs:24 -on such
headers. Surrounding each bolt 22:is a sleeve-
like. stahdard 26 shown as clamped between the
end of the lug 24 and a nut 28 on. the-outer end
of the bolt 22. Each standard 26 hasfixed there-
to one of more pairs-of arms, bodies 31 of: weld
metal . being shown for-afiixing the arms to the
standards; The arm 30¢-at. the inner end -of
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given : pair - lie.in-a plane which intersects the

axis of ‘the unit 18-and the bolt 22:. - As:shown,

there ate two pairs of arms 30a-and 30b on each

the axis of a given unit 18. 'The individual turns 100
of the coils 18z and 18b-are spaced apart by a
series of spacer members 32, 32, which are prefer-
ably short and grooved to fit the outer surfaces
of such turns. The spacer members 32 form a
part of means including the arms 30a and 30b
for preventing vibrations and oscillations of the
coils of the units. In the arrangement shown,
such means includes, in addition to members 32,
a pair of bolts 34 each of which extends between ;4
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the coﬂs 18a and 18b and runs through the arms
30a and 30b. Af its one end, each bolt 34 carries
a guide nut 36 adapted to slide in an aperture 38
in one of the arms 30b. Spaced from the nut 36
by an intermediate washer 40 is a clamp member
42 shown as having a U-shape and a‘central
aperture; 44 through which-the bolt. 34 -extends.
The ends. of the U-plece 42 rest in grooves in the
outer faces of members 32q, identical with spacer

members 32, placed on the end faces of the énd”
turns of the coils 18 and 18b. At their other .

ends, coils 18a and 18b have members 32b, 1dent1—
cal with members 32, between ‘the end-faces of
their end turns and the arms 30q, such arms hav-
ing stepped surfaces 32z, 321: 10+ compensage for
the different axial posxtlons of the end turns in

the two coils and permit the use of identical mem-

bers 32b. At its opposite-ehd- from* niit 36 thé

bolt 34 extends through an aperture 46.jn the arm -

30a and carries a washier 48 held by suitable nuts
so.-that 4 spring 50 which surrounds the bolt 34,
intermediate-washer 48 :and arm 30z, thrists.the
washer. 48. away. from .such arm so as to place
the bolt 34. under.-tension and press the series of
members. 32,. 32a-and 32b,-together. with.the in-
tervening coil.turns, against the arms 30q.. The

_coils.of the . units are thereby held against hurtful
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’ havmg coils. one within. another.

vibrations .and.oscillations, . but the units can.be
readily connected to..and.disconnected from the
headers 14.and-16 whenever.desired. . Preferably
the énds.of .all the bolts 22 are fastened to.a
framework .52 so .that. .their outer ends shall be
braced against vibration.. . As shown, the frame-
work. 52 is-made of.light angle irons connected to
the bolts 42 by nuts-54. Preferably the.frame-
work 54:is connected to the outer casing 13 of.the
heater 12 at points.56, 56. . As appears best in
Figs..4, 5 and' 6, the members 32 have notches 33
in their edges.on their sides adjacent ‘bolt.:34.and
such.bolt projects.into.the.notches. 33, thereby
locking :members 32 against movement along the
turns- of coils 18a,:-18¢, and 18b ‘Bolt. 34 thus
acts in two capacities...

While I -have 111ustrated my mventlon 1n con-
nection with a:particular type of coil. unit, I do
hot limit- myself in all.cases to:the details of the
disclosure, it being understood - that. the - claims
are to ‘be taken.in their broad sense. : In partic-
ular I.do not:limit myself in all cases: to arm-like
supports or to helically coiled units, or to units
_Neither do I

Jimit -myself- to ‘using my 1nvent1on on : steam

55‘

driven vehicles.:
“Having -thus ‘described my 1nvent1on I clalm
‘1, A heat exchanger having spirally-coiled tu-
bular heating units, standards. arrangéd. axially
of “said units, parallel ‘supports fixed. to said

‘standards and spaced axially thereon, each:such
~support lying transversely of ‘a certain:standard,

266

spacer members between adjacent turns of the

coils. of-said units, and resilient means for press-
ing said membeérs and said- coils together and
against the supports at one:end of said supports.

T}jer'tically extending tubular heating units, stand-~

70

‘verticdlly extending tubular heating units, said

1,973,100

ards arranged axially of said units, transversely
extending axially spaced arms arranged in pairs
on said standards, each such pair lying in a plane
which includes the axis of a certain standard,
spacer members between the adjacent turns of
the coils of said units, and resilient means press-
ing said: members and said furns. together and
against the lower ones of, said. arms:, ..,

3. A heat exchanger and having hehcally coiled
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units having inner and outer coils connected in
series, standards arranged axially of said units,

-traﬁsversely extending axially spaced arms ar-
u‘.ranged in pairs on said standards, each such pair
lymg in. a By ane whlch includes the axis of a

20
given standard Spacer members between adja-
cent turns of the coils of said units and formed
to fitthe outer -surfaces of such turns, and re-
silient: means for pressing said turns and said
members together and agamst the lower ones of
said arms..: -

4. A heat exchanger as set forth in clalm 3 to-
gether with parallel headers:having: lugs thereon
for supporting .the standards. .

-.b..A heat exchanger having sp1ra11y coﬂed Ver-
t1cally extending tubular heating units, said units
having inner and outer coils, the.coils.of .4 giver
unit .connected together at the top .of the .unit
and the inlet.and .outlet of each unit being at.the
bottom,.a pair.of headers. below said units and to
which the units are connected, for flow of fluid
therebetween, lugs. on .the. upper. sides of..said
headers,. standards.supported on- and .extending
upwardly from said. lugs, and arranged axially
of said. units, .transversely.. extending. axially
spaced arms arranged .in pairs on said stand-
ards, each such pair lying. in a plane which in=
cludes the axis of a given standard,.spacer mem-
bers. between .the adjacent turns. of the coils. of
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_said units, and means for pressing said turns and §is

said members together and against the lower. ones
of said arms, said means including a. bolt lying

‘intermediate the inner and outer coils of a given

unit and guided in the upper arm:of a given pair,
a.spring arranged to thrust against the lower face
of the lower arm of said given pair and dgainst
the lower end of said bolt, and means intermedi-.
ate said nut.and the upper ends:of the coils.of the
given unit.for transmitting the thrust of said
spring to such unit... ) 185
6.. The combmatlon of a tubular hellcal double
coil unit of spacer members between: the turns of
the coils of:said unit, said members in both coils
of said -unit lying in.a given plane. through the
axis of the coils and having notches in their edges, 13¢

1%

the notches in: the edges of the members in one

such. coil facing the notches in the edges of the
members in the other such coil,:a. bolt lying he= -
tween the coils of said unit-and arranged to lock
said members. against creeping.glong. the, turns 935
of the_coils, and means associated with said- bolt
for resiliently clamping said members and the

.turns of said unit together
2. A heat exchanger and having spirally coiled .
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