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5 Claims.

This invention relates to steam accumulators
and- more particularly to steam accumulgbors
for storing low pressure steam for use in generat—
ing water gas. . .

QOne . ohject of_‘,,the invention is to provide a
steam accumulator which brings. about intensive
circulation of water and insures a rapid and ef-
ficient transfer of heat from incoming steam fo
the water in the accumulator.

Another object of the invention is fo provide
a- steam accumulator .in which .the circulation
of the water is aided by the pos1t1ve discharge
force of steam being stored.

A further object of the invention 1s to provide
a.steam accumulator which will store low pres-
sure.exhaust steam from steam. driven engines
and - fturbines so that this steam can later be
utilized in some ‘other. operation, as for example
in the generation.of water gas by passage into the
generator and superheater of the usual water gas
seb..

A furthe1 obJect of .the 1nventlon is to prov1de
such-accumulator with a control for introducing

‘make-up high pressure steam.into the outlet from

the accumulator whenever the supply of low pres-
suré steam in the ‘accumulator is unable 1o meet

the demand for steam.

It is'now common practice to construct steam

accumulators in such a manner that distributor

pipes are provided for introducing steam down-
wardily into the upper portion of the water con-
tained -in-the accumulator.. The water in the
upper portion of the accumulator is thus quickly

heated, whereas the water in the lower portion

of ‘the accumulator with which ‘the steam- does

not:come in contact, remains comparatively cool.
‘Moreover, since hot water is lighter'in weight than

‘cold water, there is little or no. tendency for the
cold-water ‘to rise. and become heated. Conse-

4p quently poorheat fransfer between incoming steam

]

‘bepeath the surface of the water. .
-the steam discharging from.these nozzles carses
;cu'culatlon in the accumulator resultlng in maxi-

and water in the accumulator and low steam

-generating efficiency of the accumulator result.:

The accumulator of this invention is so de-

-signed that a positive and rapid circulation of the

water -in the accumulator will be obtained, thus
insuring efficient heat interchange:-between the
incoming steam and the water in the accumu-
lator. This is accomplished by pr ov1d1ng a series
of upwardly and outwardly directed distributor
bipes. provided wn;h injector nozzles submerged
The force of

ficiency.

-Zle 11 causes water to be drawn through the.an-
"nular space separatmg the djscharge nozzle 11
and the surrounding cone 13 and be forced W1th
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"The apparatus is intended partlcularly for ap-
p11cat10n ‘where the perlods of supply and de-
mand of exhaust stéam do not coincide, as in the
manufactule of water gas where exhaust steam
is supplied to the accumulator by the turbine

driven air blower durmg the a1r blastmg cycle,

'quantlty of low pressure steam WhICh 1s denved
from the accumulator )
For a better understandmg of the mventlon,

reference should be made o’ the accompan mg =

d1 aw1ng, wherem is shown by way of 1llustrat1on,
a pxeferred embodlment of the 1nvent10n ”

In the drawmg

F1g 115 a side elevation of the accumulator of
thls mventmn equ1pped w1th a cont1 ol for regulat-
1ng the supply of outlet steam,

F1g 2 is a ir agmenta1y sect1onal s1de elevatmn
showmg the arrangement of plping and bafﬂes
in the 1nter1or of the accumulator,

Flg 3 is a transverse sectmn taken along the

‘hne 3—3 of Flg 9; and

Flg 4 is an enlarged detall showmg the con-

‘struction of the mJectors at the dlscharge end of

the distributor pipes.

As shown in Flgures 1 and 2 the steam ac-
cumulator comprises a cylmdrlcal tank I havmg
a steam 1nlet pipe 2, from 2, source of low pres-

‘gure. steam connected with steam header 4

‘adapted 1o l1e beneath the surface 9 of water
contamed in sald tank The tank is prov1ded
w1th a smtable mdlcator such as gage § S0 that
the water level can read1ly be observed Or-
dmar:ly the tank is kept about two—tmrds full

of water, as shown in Fig, 3, S0 that a sultable 3%

steam space T will be provided b_etween the sur;ace
of the water and the top of the tank. To each

.side of the lower portion of the header 4 are con-

; mg dxstnbutor pipes-9 prov1ded at the1r d1scharge

ends w1th suitable steam injectors i0. As shown
in Fig. 4, each steam 1nJ°ctor comprises & central
discharge nozzle A1 in the form of a truncated
cone surrounded by, and supportmg by means of
suitable: webs 12, a larger hollow truncated cone
The force of the steam leavmg dlscharge

the steam through the dlschalge end l4 of the
steam mJector

Deﬂector plates 1T are connected to- both sides
of the upper portlon of the steam header d and

fends of the dlstrlbutor plpes 9 (Figs. 2 and 3.

18

30

b

9

o



2

[

These deflector plates preferably extend the en-
tire length of the steam header. A set of an-
gular bafille plates 18 extending the entire length
of the tank are supported by arms or brackets

5 22 welded or otherwise joined to the tank walls
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valve -21

and the bafile plates [8. The baffle plates, are
preferably disposed.on opposite sides of the cen-
ter line-of the tank, as shown in Fig. 3, and rise
vertically upwardly from a level near the bottom
of the tank to a level about one-third the way
up. They then diverge outwardly and upwardly,
ending at a level about half way up the tank and
below the discharge outlet of the injector noz-
zles. They thus provide-with the walls of the
tank | and with the horizontal deflector plates
1T suitable channels in which the water will
circulate, as shown by the. arrows in Fig. 3.

As shown in Fig. 1, steam leaving the accumu-~

lator passes from the dome 19 through discharge.

line 20 to the point of consumption. Inserted in
the line is a low pressure regulating valve 21 for
controlling the discharge pressure. A small off~
take line 23 leads from discharge line 20 at a
point after the regulating valve 21 to a dia-
phragm device 25 provided with diaphragm 26.
A spring 28 holds rod 29 firmly against the dia-
phragm-so that any movement of the diaphragm
‘will be transmitted to the rod.- Movement of
the rod 29 actuates electric switch 31 which in
turn, through suitable wiring 32, controls the
operation of -electric motor 83. Shait 35 of the
electric motor is connected through suitable
gearing 36 to crank or lever arm 37 and linkage
38 Whereby rotation of the motor shaft results
in a proportional longitudinal movement of the
linkage.  The linkage is connected through ex-
tension arm 40 with low pressure regulating
‘and: through extension arm 4&{ with
‘a control valve 43 in high pressure steam. make-
up line 44 leading into the low pressure steam
‘discharge line 20. Both the low pressure regu-
lating valve 21 and the high pressure control
‘valve-43 are suitably counterweighted so that the
valve 21 has a tendency to open and the: contlol
valve 43 has a tendency fto close.

- A‘suitable-pressure relief valve 45 is prov1ded
‘in-steam inlet pipe 2 which valve will open when
‘the pressure in the accumulator or in the steam
inlet line rises above & predetermined point and
will release excess steam to the atmosphere. A by-
pass line 46 is also inserted ‘between the inlet

-and -discharge lines so that low pressure steam
‘may be sent -directly to'the point of consump-

“tion without first passing through the water in
the accumulator.

~“The operation of the apparatus-is as follows
- Low pressure -steam entering the accumulator

“through inlet pipe 2 passes into the steam header
‘4 inside- the accumulator tank and is forced

through the -numerous distributing pipes up-
wardly into the water contained in the tank. As
1t leaves the distributing pipes, the steam passes
through steam ~injectors and forces the sur-
rounding -water upwardly and outwardly in the
direction of the steam discharge.  This brings
about an intimate mixing of the steam with the

“water whereby the steam is cooled and condensed
‘and the water heated. The force of the steam

causes the water to flow past the bafile and- de-
flector plates on both sides of the injectors and
be forced against the sides of the tank. - This

“displacement causes g simultaneous rise of cold’
“water in' the central channel between the angu-
“lar baffle plates in the lower portion of the tank.

Thisin turn causes the water in the outer chan-

© 2l

‘of diaphragm 28 and rod 28.

‘standing thereof.
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nels between the baffle plates and the 51des of
the tank to flow in a downward direction into
the central channel- between the baffle plates.
An improved positive circulation is thus set up
due to the force of the steam discharging into
the watér in an upward direction and due to the
injector action of the nozzles causing upward
flow of the colder water near the base of the
tank.

The steam which is accumulated in the tank
is conducted to the point of consumption through
discharge line 28 and low pressure control valve
This consumption of steam will cause the
pressure in the accumulator to decrease except
when the input of steam equals the momentary
demand. Such diminution in pressure will be
transmitted through line 23 causing a movement
This movement will
close electric switch 3i, and cause motor 33 to ro-
tate in such a direction that interconnected link-
age 88 will move in a downward direction.
Weighted extension arm €0 will thus be moved in
a downward direction causing. the low pressure
regulating valve 21 to open and admit more low
pressure steam into the discharge line.
the full supply of stearn contained in the accumu-
lator is not able to.meet the consumption de-
mand, the motor will continue running and link-
age will continue moving in a downward direc-
tion opening the high pressure control valve 43
and causing. high pressure make-up steam- to be
introduced into the low pressure steam ' line
through line #4. When the supply of steam in the
accumulator is again able to meet the demand or
when the pressure of the steam in discharge line
20 is built up to the desired point, diaphragm 26
will ‘be forced in the opposite direction causing
switeh 31 to be thrown in an opposite direction.
This in turn causes the direction of rotation of

the electric motor to be reversed, and automati- :

cally, through movement of linkage 38, the high
pressure control valve will close. By means of

this system of regulation a constant supply of

steam at a uniform pressure from the accumulator

to the point of consumption is always insured.

If for any reason the pressure in.the accumu-
lator or in the steam inlet line should rise above
a certain predetermined maximum, the pressure
velief valve 4% will open and release the excess
steam to the atmosphere.

It will be noted that the a,pparatus of this 9

invention is simple in construction and causes
the steam which is introduced into the accumula~

tor to set up a positive circulation of the water.
Hence a very efficient heat transfer and high op- =

erating efficiency are obtained. Furthermore, an
accurate means of control is provided so that a
continuous supply of steam at a uniform pressure
can always be obtained from the accumulator.

In connection with .the above description and i;

illustration of the construction and operation of
this invention, it should be understood that these
are merely for the purpose of clarifying an under-
Various modifications of the
forms and arrangements of the parts may be made
without departing from this 1nvent10n

I claim:

1. A ‘steam accumulator comprising a- tank
ada,pted to-contain water; a steam header in the

-tank, and upwardly directed distributor pipes ex-
-tending from the lower portion of the steam

header, and extending in different directions with

‘respect to'each other, said pipes being adapted
“to discharge steam into the water.

In case :
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2. A steam accumulator comprising a tank con- 7§
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taining water, a steam header extending hori-
zontally below the surface of the water, a series
of distributor pipes directed upwardly from both
sides of said steam header adapted to discharge
steam into the water, and injector nozzles con-
nected to the discharge ends of said distributor
pipes, each injector nozzle comprising a central
discharge nozzle and a surrounding cone, said
cone being spaced from said discharge nozzle and
providing therewith an annular space through
which water is drawn by the force of discharging
steam, said cone decreasing in diameter in the
direction of flow therethrough.

3. A steam accumulator comprising a tank
adapted to contain a liquid, a steam header in
said tank, distributor pipes directed upwardly
from said steam header, and baffle plates each
having one portion extending at an angle to an-~
other portion the top of one baffle plate being lo-
cated between the steam header and one side of
the tank and the top of another bafile plate being
located between the header and the other side of
the tank.

4, A steam accumulator comprising a tank
adapted to contain water, a steam header in said
tank, distributor pipes extending from said
header, baflle plates in the lower part of the tank
on opposite sides of the said header, and injector
nozzles on the distributor pipes directed over the
tops of the baffle plates to set up a circulation
of water around the baffle plates by the injector
action of the discharging steam.

5..A steam accumulator comprising a tank
adapted to contain water, a steam header in said
tank, distributor pipes directed divergingly up-
ward from both sides of the lower portion of said
steam header adapted to discharge steam into
the water, horizontal deflector plates extending
from both sides of the upper portion of the steam
header-and bafile plates immersed in the water
and supported in the lower portion of the tank
on each side of the steam header, each bafiie plate
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having one portion extending at an angle to an~ 20

other portion.
CHARLES V. McINTIRE.



