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To all whom it may concern: 
Beit known that I, AUGUSTE CAMILLEED 

"MOND RATEAU, a citizen of the United States, 
residing at Paris, France, have invented a cer 
tain new and useful Improvement in Steam 
Regenerative Accumulators, of which the fol 
lowing is a full, clear, concise, and exact de 
scription, reference being had to the accom 
panying drawings, forming a part of this 
spécification. 
Myinvention relates to steam-regenerative. 

accumulators of such a type, for example, 
as that illustrated in my reissued Letters Pat 
ent No. 12,295, dated December 27, 1904, 
though the invention need not be restricted 
precisely to the apparatus disclosed in said 
patent. This type of apparatus comprises a 
vessel containing liquid as a heat-carrier, 
piping for directing steam into the liquid, a 
discharge duct or opening for substantially 
reventing the liquid from exceeding a given 
evel by permitting the excess of liquid to 
flow away from the vessel, and a steam-escape 
valve preventing the pressure within the ves 

25 sel from exceeding a predetermined limit, 
said vessel having an outlet above the level of 
the liquid for conveying steam from the ves 
sel. În apparatus of this class as hitherto 
constructed there is danger of the pressure 
within the accumulator forcing the liquid 
(water) back through the pipe that conveys. 
the steam to be regenerated, which may occa 
sion great damage, particularly where the 
steam to be regenerated is supplied from 
the exhaust of an engine, as is usually the 
case. Obviously, the backflow of water 
through this pipe that supplies the steam to 
be regenerated to the cylinder of the engine 
would cause great inconvenience, if not mate 
rial harmful results, as will be apparent to 
those skilled in the art. Such results are 
likely to happen when the engine stops, for 
then the pressure within the vessel of the ac 
cumulator is not sufficiently counteracted by 

45 any pressure remaining in the pipe that Sup 
lies the exhaust-steam to the regenerator. 
uch result may also be occasioned when the 

engine pumps from the pipe, leading to the 
accumulator after the steam operating the 
engine has been cut off and before the engine 
has stopped, in which case the tendency of 

plemented by the pumping action of the en 
gine. . 

My invention resides in providing means 
for preventing the backflow of the water when 
the exhaust-pressure is removed or so reduced 
as to otherwise cause a backflow of the water. 
This result has been accomplished by means 
of a check-valve specifically claimed in my 
application, Serial No. 248,189, filed March 3, 
1905, the invention, however, being broadly 
claimed in my present application, or by 
means of valves regulated by steam-pressure. 
Where steam-pressure-controlled valves are 
employed, I preferably provide a shunt or 
by-pass between the pipe that conveys the 
exhaust-steam to the vessel of the accumula 
tor, in which by-pass there is included a 
valve that is so adjusted that when the pres 
sure of the exhaust-steam is not below a pre 
determined value said valve will be closed; 
but when the pressure due to the exhaust 
steam within R pipe is sufficiently reduced 
or is absent or when there is the pumping 
action heretofore specified the pressure : 
the vessel of the accumulator will be effective 
upon the valve to unseat the valve, and 
thereby permit steam to pass through the 
said by-pass into the exhaust-steam-supply 
pipe, whereupon sufficient pressure is estab 
lished within the said pipe to prevent the 
backflow of water. I do not wish to be lim 
ited, however, to the source of supplemental 
pressure from which pressure is supplied to 
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the pipe that conveys the exhaust-steam to 
the accumulator, as in practice it may be de 
sirable to eliminate the by-pass between the 

: pipe that conveys the exhaust-steam to the 
vessel of the accumulator and substitute for 
this by-pass a pipe leading to a supplemental 
source of pressure distinct from that afforded 
by the steam within the vessel of the accumu 
lator, which supplemental source of pressure 
(that is, supplemental with respect to the 
pressure afforded by the exhaust-steam) may 
even be the boiler that supplies the steam to 
operate the engine from which the exhaust is 
passed to the accumulator. 
... I will explain my invention more fully by 
reference to the accompanying drawings, in 
which - . 
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l Figure lis a view in sectional elevation 
the steam within the accumulator to force the diagrammatically indicating the preferred 
water back through the supply-pipe is sup- embodiment of the invention. Fig. 2 is a 
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view in sectional elevation of a modification to prevent such backflow of said liquid. In 65 
Fig. 3 is another view in 

sectional elevation of another modification 
of my invention specifically claimed in my copending application. 

ike parts are indicated by similar charac 
ters of reference throughout the different 
figures. - 
The vessel a of the accumulator is that in 

which the exhaust-steam is regenerated, this 
vessel a being designed to contain liquid b, 
which is prevented from exceeding a prede 
termined level by means of the discharge 
ductor opening c, that projects within a vessel 
d, which communicates with the vessel a 
through pipes e and f, located above and be 
low the level that is desired for the liquid b, 
respectively, a float-valve g opening and 
closing the communication between the 
ipes c and the vessel d, according to the 
evel of the liquid in the vessels a, and d. 
Piping h affords communication between the 
supply, of steam that is to be regenerated, 
Such as the exhaust-piping of an engine, the 
? h directing steam into the liquid, for which purpose said pipe may be provided 
with a horizontal perforated extension i, ex 
tending GER the length of the ves 
sel a, as indicated in Figs. 1 and 3, or which 
may terminate at the wall of the vessel aim 
mediately adjacent to the pipingh, for with 
either construction the steam is led into the 
water from said piping h, the water serving 
to operate upon the steam thus admitted 
hitherto in a manner now well understood by 
those skilled in the art and explained in my 
aforesaid patent, which operation need not 
here be specifically described. An outlet k 
is provided above that leyel of the liquid b to 
which said liquid desirably is limited, so that 
the regenerated steam may be conveyed 
from said vessel without carrying with it the 
water of the vessel, whereby such regener 
ated steam may be effectively adapted to 
operate steam-driven motors or engines. In 
view of the fact that the steam within the 
vessel a may fluctuate widely in pressure 
and in order that the regenerated steam may 
be supplied to the load it is to operate at a 
pressure not exceeding a given limit a E. or steam-escape valve l is employed, which 
valve is only unseated when the pressure in 
the vessel a exceeds the limit for which the 
said valve is set to accomplish the result de 
sired. . . 

In order that the pressure within the ves 
sel a may not force ? liquid b back through 
the piping h and in order that the engine 
that may be connected with said piping h may not pump said liquid through the pipe 
after the operating-steam has been cut-off 
from the engine and before the said engine is brought to a stop, I provide the apparatus 
shown in Fig. 1 or Fig.2 or Fig. 3, that serves 

Fig. 1 this supplemental apparatus resides in 
a. ? m, that includes as a component 
part t 
or shunt being connected between the vessel 
a at a point above the liquid b and the piping 
h. The valve 0 within the valve-chamber n, 
is so weighted or balanced that it will not 
open when the pressure within the piping h, 
due to the exhaust or low-pressure steam. 
flowing therein, is at or above a predeter 
mined value, such low-pressure steam exert 
ing pressure upon the upper side of the valve 
o, while the steam within the vessel a exerts 
pressure upon the lower side of said valve, 
said latter pressure, under conditions just 
mentioned, then not serving to effect the ele 
vation of the valve. When, however, for 
any reason the pressure of the steam upon 
the upper side of the valveo is below the pre 
determined value, the pressure of the steam 
within the vessel a will effect an elevation of 
the valve 0, whereupon steam is admitted 
from the said vessel to the pipingh at a point 
above the level of the liquid b, so that the 
liquid in the said vessel is prevented from 
rising within the piping h. The pressure in 
the vessel a may fluctuate, in which case the 
lower limit placed for the steam-pressure 
within the piping li, may correspondingly 
fluctuate. Obviously the level of the liquid 
b may fluctuate within certain limits in the 
operation of the accumulator. 

In Fig.2 a valve p is interposed between a 
supplemental source of steam-pressure q and 
the pipingh. I speak of the source of steam 
pressure as being 'supplemental,' by which 
term I mean that it is supplemental with re 
spect to the source of low-pressure steam 
that supplies the pipingh. The valve p is so 
set that when the pressure in the piping his 
below a predetermined value said valve will 
open to admit steam from the source q, the 
steam admitted from this source being of 
sufficiently high pressure to restore the pres 
sure within the piping h or provide sufficient 
pressure within said piping to prevent the 
steam within the vessel a from forcing the 
water b back through said piping and to pre 
vent any pumping action of the engine from 
drawing this water. 

In Fig. 3 there is not provided any means 
for supplying steam to the piping h in the 
manner indicated in Figs. 1 and 2, but said 
piping is provided with a valver, desirably a 
float-valve, that is subject to the pressure 
from the steam within the pipingh normally 
to maintain said valve from its seat, where 
upon the said steam may be passed through 
the valve-opening into the vessel a, but 
which valve is subject to the pressure of the 
steam from the interior of the vessel a when 
the pressure in the piping h has been suffi 
ciently reduced, so that the said valve is 

hereof a valve-chamber n, this by-pass 
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seated to prevent the water from flowing 
back through the piping, the vehicle through 
which the pressure within the vessel a is ex 
erted upon the said valve to seat the same on 
the conditions last specified being the liquid 
or the water b. I do not wish to be limited 
to the connection of the by-pass connected 
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SC??e of my invention. 
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with the vessel a, as any connection that will 
make the valve in said by-pass subject to re 
generated steam-pressure comes within 

is obvious that many changes may be 
made in the apparatus of my invention with 
out departing from the spirit thereof, and I 
do not, therefore, wish to be limited to the 
precise construction shown; but, 

Having thus described my invention, I 
claim as new, and desire to secure by Letters 
Patent, the following: 

1. In a steam-regenerative accumulator in 
combination, a vessel containing liquid as a 
heat-carrier, piping for directing steam into 
the liquid, a duct or opening for substantially 
maintaining the liquid at a given level, a 
steam-escape valve, said vessel having an 
outlet above said level for conveying steam 
from said vessel, a by-pass between a portion 
of the accumulator containing regenerated 
steam and said piping, and a valve in said by-pass subject to regenerated-steam pres 
sure and pressure of steam within said pip 
ing to check backflow of liquid through said 
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Pl???h??? . . 2. In a steam-regenerative accumulator in 
combination, a vessel containing liquid as a 
heat-carrier, piping for directing steam into 
the liquid, a duct or opening for substantially 
maintaining the liquid at a given level, a 
steam-escape valve, said vessel having an 
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outlet above said level for conveying steam 
from said vessel, a by-pass between a portion 
of the accumulator containing regenerated 
steam and said piping, and a valve in said 
? for admitting regenerated steam to 

piping, to check the backflow of liquid said through said piping. 
3 In a steam-regenerative accumulator in 

combination, a vessel containing liquid as a 
heat carrier, piping for directing steam into 
the liquid, a ductor i opening for substan 
tially maintaining the liquid at a given level, 
a steam escape valve, said vessel having an 

55 

outlet above said level for conveying steam 
from said vessel, and a valve between said 
piping and a source of steam-pressure, and 
subject to pressure of steam in said pipin 
and said source to check the backflow of liqui 
th???????? said piping. . .. - - 4. 4. În a steam-regenerative accumulator 
in combination, a vessel containing liquid as 
aheat-carrier, piping for directing steam into the liquid, a ductor opening for Substan 
tially maintaining the liquid at a given level, 

the . 

outlet above said level for conveying steam 
from said vessel, and a valve between said 
piping and a source of steam-pressure to 
check the backflow of liquid through said 
piping. . . . - 

5. In a steam-regenerative accumulator 
in combination, a vessel containing liquid 
as a heat-carrier, piping for directing steam 
into the liquid, a ductor opening 
stantially maintaining the liquid at a given 
level, a steam-escape valve, said vessel hav 
ing an outlet above said level for conveying 
steam from said vessel, and a valve subject to 
regenerated-steam pressure and to pressure 
of steam within said piping and serving to 
check backflow of said liquid through the 
piping. 

6. În a steam-regenerative accumulator 
in combination, a vessel containing liquid as 
a heat-carrier, piping for directing steam into 
the liquid, a duct or openingfor substantially 
maintaining the liquid at a given level, a 
steam-escape valve, said vessel having an out 
let above said level for conveying steam from 
said vessel, and a valve subject to regener 
ated-steam pressure serving to check back 
flow of said liquid through the piping. - 

7. In a steam-regenerative accumulator 
in combination, a vessel containing liquid as 
a heat-carrier, piping for directing steam into 
the liquid, a by-pass between a portion of 
the accumulator containing regenerated 
steam and said piping, and a valve in said by-pass, subject to regenerated-steam pres 
sure and 
to check 
ing. 

8. In a steam-regenerative accumulator-in 
combination, a vessel containing liquid as a 

of steam within said piping 
ackflow of liquid through said pip 

heat-carrier, piping for directing steam into 
the liquid, a by-pass between a portion of the 
accumulator containing regenerated steam 
and said piping, and a valve in said bypass for admitting regenerated steam to said pip 
ing to check the backflow of liquid through 
said piping. 

9. In a steam-regenerative accumulator in 
combination, a vessel containing liquid as a 
heat-carrier, piping for directing steam into : 
the liquid, and a valve between said piping 
and a source of steam-pressure and subject 
to pressure of steam in said piping and said 
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source to check the backflow of liquid 
through said piping. 

10. In a steam-regenerative accumulator 
in combination, a vessel containing liquid as 
a heat-carrier, piping for directing steam into 
?????????????????”???’ a valve between said piping 
and a source of steam-pressure to check the 
backflow of liquid through said piping. 

11. In a steam-regenerative accumulator 
in combination, a vessel containing liquid as 
aheat-carrier, piping for directing steam into 

a steam-escape valve, said vessel having an the liquid, and a valve subject to regenerated 
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