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UNITED STATES

1,555,646

PATENT OFFICE.

CWILLEIAM L. B. EMMETY, OF SCHENECTADY, NEW YORK, ASSIGNCR TO GENERAL ELEC-
TRIC COMPANY, A CORPORATION OF NEW YORE. i

+  LIQUID HEATER.

Application filed February 10, 1923, Serial No. 618,377,

Fo all whom it may concern: :

Be it known that I, Wintian L. R. En-
sz, a citizen of the United States, residing
at Schenectady, county of Schenectady,
State of New York, have invented certain
new and useful Dmprovements in Liquid
Heaters, of which the following is a specifi-
ention. :

The present invention rvelates to liquid
heaters and particularly to heaters for heat-
ing a liguid used to feed a boilerin a power
house, the heat utilized being that of the fur-
nace goa afier the gas has passed through

“the borier. An application of my invention
is the heating of the feed mercury used to
supply mercury to the mercury boiler of a
mercury turbine system such as that dis-
elosed in my Patent Number 1,167,158, dated
January 4, 1916, and features of my inven-
tion: are particularly well adapted for this
application. It will be understood, how-
ever, that my invention is not necessarily
limited to this use.

Aliquid heater for-a liquid such as mer-
cury must be so constructed that the lignid
spaces are small because of the small amount
of liquid used in the system and the necessity
of a rapid transfer of heat to the liquid. At
the same time the temperatures involved are
high. Furthermore, it is very important
that the heater be absclutely tight and free
from leaks. These requirements offer great
difficulties in actual practice for the spaces
-must be kept filled to prevent overheating
and all joints must be kept tight and so con-
structed as not to bhe affected by expansion
and contraction.

The object of my invention is to provide
an improved heater of the above referred to
type, and for a consideration of what I be-
Iieve to be novel and my invention, attention
15 directed to the accompanying description
and the claims appended thereto. .

In the drawing, Fig. 1 is an end view of a

hodying my invention, @ fragment

at one, «fz of the view being broken away

to shew: the parts behind; Fig, 2-is a top

plan view, the central portion being broken
away; Fig. 8 is a side view with certain
parts broken away; Fig. 4 is a transverse
sectional view of one ef the liquid grids;

Fig. bis  side view of a grid with one wall
aavtly brokeén away: Fig. 6 is a pevspective

w of adjacent grids and a separator; Fig.

7 is an enlarged detail view partly in section
of .the upper header and a clean-out means
for the boiler, and Fig. 8 is a top plan detail
view of certain parts. '

Referring to the drawing, 10 indicates a
hollow rectangular base which is formed of

it}

60

angle irons, the end walls of the base being .

indicated at 11 and the side walls:at 12. At
13 are rectangular plates which form the
side walls of the heater. Plates 13 are pro-
vided at their lower ends with angle bars 14
which rest on side walls 12 and are fastened
thereto each by a single centrally located
bolt 15. This arrangement permits the side
plates to expand and contact freely relative-
ly to the base. '

Located between side plates 13 are spaced
grids 16 through which the liquid to be
heated flows. Referring particularly to
Figs: 4, 5, 6 and 7, each grid comprises two

plates welded together at their edges and '
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held in spaced relation to each other by spac- -

ing strips 17, which define a series of spaced
vertical passages 18 between the two plates.
Strips 17 terminate short of the top and bot-
tom of the grid to provide transverse pas-
sages 19 and 20. They are also inteérrupted
adjacent their upper ends to provide a trans-
verse passage-21 and two'or more enlarged
vertical passages 212 At one lower corner
is an admission opening 22 which communi-
cates with passage 20 and at the diagonally
apposite upper corner is a discharge opening

‘23 which communicates with passage 19.

In opening 23 is a dam 24 which serves to
define the liquid level in the grid. At the
cdges of openings 22 and 23 are flanges 25
and when the grids are assembled in spaced
relation to each other flanges 25 are welded
together and into'the open side of a trough
shaped member to provide upper and lower
headers 26 und 27, Connected to lower head-
er 27 is an inlet pipe 28 and conmnected to
upper header 26 is a discharge pipe 29. The
grids are held ‘in spaced. relation to each
other by separators.or frames 80 each of
vhich comprises a number of flat strips 31
held in spuced relation to each other by up-
per and lower cross pieces:32 and 83 to which

‘the edges of the strip are suitably fastened.

The grids are supported on side walls 13
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by means of a series of plates 84 which lie- -

in transverse grooves 85 in the side walls,
The plates 34 in each groove 35 are best
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shown in Fig. 8, the middle plate being fas-
tened by bolts 36 and the others being free
to expand and contract and move along the
groove. Plates 34 wve slightly spaced apart
so they may move independently of each

other. Only part of the grids ave.connected -

to the plates, every fourth one being shown
connected in the present instance, the connec-

tion being made by lolders 37 which are’

welded to the edges of the
plates 34 by bolts 38, .

Grids 16 and separators or frames 80 are
assembled between side plates 13 and are held
in engagement with each other by end walls

grids and fixed to

which are yieldingly connected to the side.

walls, the arrangement being such that while
the end walls hold the grids and separators
tightly together to prevent the walls of the
grids from spreading there is sufficient yield
in the connection to permit of expansion
and contraction due to temperatuve changes.
The end walls are required to he strong to
prevent bulging and may with advantage be

constructed of a series of I heams 39 mounted,

between end plates 89® and vertical end bars
40. This gives a rigid wall structure which
at the same time is comparatively light in
weight.
by a series of rods 41 which pass through
openings in bars 40, the webs of I beams 39
and end plates 39* and arve fastened at their
inner ends to the edges of side walls 13. The
outer ends of rods 41 are swrrounded by
springs 42 located between washers 43 at
the ends of the rods and flanges 44 on spacing
sleeves 45. Sleeves 45 surround rods 41 and
ab their inner ends bear against end bars 40.

- By this arrangement the end walls are yield-

ingly connected to the side walls by rods 41
and springs 49. :
To prevent leakage at the corners of the

. heater when the side walls move away from
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the end walls ¥ provide sealing plates 46
bolted to end plates 39 ag indicated at 47
and slidingly engaging stipports 48 fived to
side plates 13. Sealing plates 46 sre main-
tained in sliding engagement with supports
48 by bolts 49, the edges of the plates having
slots 50 through which bolts 49 pass, Fixed
on the end walls 11 of base 10 are thin plates
51 which serve to prevent leakage at these
corners.

In header 26 (see Fig. 7) is a box 52 pro-
vided with a slot 53 in one side, and con-
nected to box 52 is a short pipe 54 having a
threaded end. Pipe 54 is housed i & tube 55
closed at its end by a cap 56. By removing
cap 56 and attaching an air hose to pipe b4
the heater may be cleaned by blowing air
through the grids, box 52 being moved along
header 26 to bring slot 53 successivelv in line
with the openings 23 to the grids. When cap
56 is in place, pipe 54 is locked to it by a
bayonet connéetion 57 which serves to hold
box 52 in the position shown in the drawing.

&

The end structures ave supported.

© 1,555,648 -

The bayonet connection 57 comprises a
longitudinal slot 58 in the cap 56, which slot
terminates at one end at the inner end of the
cap 56, At its opposite end the slot 58 ter-
minates in a groove 59 in the .wall of a well

70 .

60, into which well the outer-end of pipe -

54 extends when in the position shown. A
pin €1 carried by the pipe 54 is made to lock
into the groove 59 by inserting the cap 56
in the end of tube 55 in such a position that
the pin 61 moves through the slot 58 and
enters the groove 59. By votating the cap
56 to the position shown, the pin 61 is then
-made to move along the groove 59 out of
alignment with slot 58 and lie thevein as
shown in the locked position.” Being thus
locked to cap 56, the box 52 and pipe 54
are prevented from accidentally heing moved
out into the header 26 and obstructing the
same while the heater is in operation.

The heater may be mounted in any suit-
able manner with respect to & furnace, the
arrangement being such that the flue gases
enter at the top, flow throngh between the
arids and out at the bottorn. The liquid to
be heated flows through pipe 28 to header 27
and from the header is fed through the open-
ings 22 to grids 16, the grids being fed-all in
parallel. The liquid entering a grid flows
along passages 20 and from it vertically up-
ward through all the passages 18 to passace
19 from which it flows over dam 24 to outlet
header 26 and thence to discharge pipe 29.
Liquid in flowing through the grids is this
divided into a large number of smali streams
which arve brought into contact with the heat-
ing surfaces of the grids so that a rapid ex-
change of heat takes place. Or, viewed from
another aspect, the provision of the spacing
strips 17 pives an extensive surface with
which the liquid comes in'contact for trans-
fer of heat from the gases to the liquid. In
some instances, a small amount of vapor may
be formed in the grids, and passdges 21 and
21= arc provided so that any civculation in
the garids due to the formation of vapors
will be counfined to the upper portions of the
grids. If vapors are formed In a grid, the
boiling of the liquid is likely to cause a rapid
flow in the passages 18 where boiling occurs
and a down flow in-other adjacent passages,

and if passages 21 and 21¢ were not present,
g 5

the result would be a down flow of liquid in
some passages from the top to the bottom of
the grid. By providing passages 21 and 2i=
-any such circulation-in a grid is confined to
“the top of the grid. Dam 24 serves'to main-
tain the liquid level in the grid above the
tops of spacing strips 17 and prevents the
sides of the grids next the outlet opening 238
from robbing the other side of liquid.

The grids and separators are not fastened

to each other but are only stacked togather
and held by the vielding end walls.  This
arrangement, while it holds the grids and
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separators in firm engagement with each

other, permits them to expand and contiact

freely. A heater of this type is usually’ not

very wide so that the expansion parallel to

the end walls is not great and no special

provisions are required necessarily to take

cars of it; however as will be clear from the

drawing, the separators and thé major por-
g £ .

“tion of the grids are free to expand in this

10

direction, being mounted in gpaced relation

" to side walls 13,

~ 'strips 17 are preferably connected to ‘only-
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In conniection with the grid structure, the

one of the side plates of the grid so that
should any bulging of the side plates of a

-grid_occur, no connections will be broken or

the grid in any way damaged. Iowever,
the end walls hold the grids and separators
in such firm engagement that it would be
only under unusual civcumstances that bulg-
ing would be liable to occur.

In accordance with the provisions of the.

patent statutes, I have described the prin-
ciple of operation of my invention, together
withithe ‘apparatus which I now consider to
represent tlie best embodiment thereof, but I
desire to-have it understood that the inven-
tion shown is only illustrative and that
the invention may be carried out by other
means.

What T claim as new and desire to secure
by Letters Patent of the United States, is:

1. In g liquid heater, the combination of
side wulls, end walls, liquid grids between
said walls, means which serves to hold said
grids in spaced relation and means forming
a yielding conrection between the side walls

~and the end. walls which permits expansion

and. contraction o freely take place in the
direction -of the énd walls, and which main-
tains said end walls in clamping engage-
ment with the grids.

2. In a Hquid heater, the combination of
side walls, end walls, liquid zrids and sepa-
rators’ between said walls, certain of the
grids being supported by the side walls, the
end walls being movable toward and away
from-¥ach ether and yielding means conmeci~
ed betiveen the side walls and the end walls

- for moving the latter toward eacl other into

clamping engagement with the adjacent

' grids thereby maintaining the grids and sep-
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arators in firm engagement with each other.

3. In a liquid heater, the combination of
side~ walls, end walls yieldingly connected
to the side walls, and liquid grids and sepa-
rators between said walls and held in en-
gagement with each other by the end walls.

4. A liquid heater comprising end walls
and side walls, grids located between said
walls, the end walls being in clamping en-

-gagement with said grids, separators hold-

g said grids in spaced relation to each
other and defining passages for a heating
medium, said separators and grids being

@

free to bxpand. and- contract independently

of each other, and admission and discharge
headers connecting said grids in parailel.

5. A grid for a liquid heater, said grid
comprising two plates having longitudinal
and transverse edges, fastened together in
spaced parallel relation to each other along

-said edges, a plurality of spaced substan-

tially parallel strips between the plaies ex-
tending longitudinally thercof to form a
plurality of longitudinally extending pas-
sages ‘therebetween, said strips terminating
short of the transverse edges, whereby are
formed transverse passages connecting the
ends of the first-named passages, and said

'strips: being interrupted adjacent and sub-

stantially parallel with one of said trans-

verse passages to form an intermediate trans-

verse passage also connecting said first-
named passages. o

6. A grid for a lquid heater, said gvid
comprising two plates having longitudinal

70
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and transverse edges fastened together in -

spaced paraliel telation to each other along
said edges, s plurality of spaced substan-
tially parallel strips between the plates ex-
tending lengitudinally - thereof ‘to form a
plurality of ‘longitudinally extending pas-
sages therebetween, said strips terminating

short of the transverse edges, whereby -are ¥

formed transverse passages connecting the
eénds of the first-named passages, said strips
being interrupted adjacent and substantially
parallel with one of said frdinsverse passages
to form an intermediate transverse passage
also connecting said first-named passages,
and that portion of certain of the strips
between the intermediate transverse passage
and the more adjacent transverse end pas-
sage being removed whereby certain of the
longitudinal passages are enlarged between

said last-named transverse passages. o

7. A grid for a liquid heater; said grid
comprising fwo plates having longitudinal
and fransverse edges fastened together in
spaced pargllel velation to each other along
said edges, a plurality of spaced substan-
tially parallel strips between the plates ex-
tending Jongitudinally thereof to form a
plurality of longitudinaily extending pas-
sages therebelween, said. strips terminating
short of the trdnsverse cdges, whereby are
formed transverse passages connecting the
ends of the first-named passages, said strips

being interrupted adjacent and substantially

parallel with one of said transverse pas-
sages to form an intermediate transverse
passage also connecting said first-named
passages, and that portion of certain of the
strips between the intermediate {ransverse
passage and the more adjacent tiansverse

end passage being removed, and ineans in -

opposite edges of the grid. having flanged
openings and providing conduit connections
for the grid. '
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8. In a liquid-heater, the combination of a base, a casing on suid base, said casing

a base, a cusing on the base, said casing com-
prising vertical side and end walls, the lat-
ter being movable and resiliently connected
with the side walls, a plurality of parallel
liquid-conducting grids in the casing, sepa-
ators holding said grids in spaced relation
to each other and defining passages for a
licating medium, said separators and grids
eing clamped together between the end
walls, fransversely slidablo supporting
means for the grids'carried by the side walls,
and liquid admission and discliarge headers
connecting said grids in parallel.

9. In a liquid heater, the combination of
a base, a casing on the base, said casing com-
prising vertical side walls which are secured
to the base substantially midway of the
edges and movable ver-
tical end walls, means forming ‘a resilient
connection between the side walls and the
end walls for pressing said end walls in-
wardly of the casing toward each other, a
plurality of parallel liquid-conducting grids
In the casing, separators holding said grids
in spaced relation to cach other and defining
passages for g heating medinm, said separa-
tors and grids being clamped -together be-
tween the end walls, supporting means for
the grids carried by the side walls, said

‘means comprising transverse grooves 1n the

side walls and plates which lie in said
grooves, and liquid admission and discharge
headers connecting said

10. In a liquid heater, the combination of

grids in parallel. -

comprising vertical side and end walls, the
side walls being secured to the base substan.
tially midway of the length of their lower
edges, means forming a vesilient connection
between the side walls and the end walls for
pressing the end walls inwardly of the cas-
ing toward each other, said means compris-
ing a series of rods joining the vertical edges
of the side walls and extending outwardly
therefrom in the planes of said- walls, -a
spring on each rod and a series of I-beams
pressed by the springs into engagement with
the end walls, a plurality of parallel Liquid-
conducting grids in the casing, separatovs
holding said grids in spaced relation to each
other and defining passages for a heating
medium, said separators and grids being
held in clamped engagement. with each other
by the end walls, supporting means for the
grids. carried by the side walls, said- means
comprising transverse grooves in the side
walls and plates which lie in said grooves,

certain of said plates being secured in said

grooves and certain other of said plates be-
ing slidable in said grooves, and liquid ad-
mission and- discharge headers connecting
said grids in parallel, said headerseach com-
prising s trough-shaped member having an
open side and flanges adjacent openings in
the grids, which flanges are joined together
and to the member to close said open side.
In witness whereof, I have hereunto set
my hand this 9th day of February, 1923,

WILLIAM L. R. EMMET.
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