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To all whom it may concern: i

- Be. it known that I, AUGUSTE O K.
RATEAT, citizen of F I‘renee residing at Paris,
France, have invented a certain new and use-
ful Improvement in Exhaust-Regenerator
Systems, being a division of my application

Semel No 239,166, filed December 31; 1904,

of which the followmg is a full, clear, conelse

~ and exact description, reference bemg had to
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the accompanying dr ewmﬂ's formmg a pert
of this specification.

My invention relates to motors employmg
ﬂulds preferably supplied to the engine or
motors at different points, and preferably,
though not necessarily, at different pressures
derlved from different sources. One source

may be regenerated exhaust Steem the other |

source may be a source of steem of higher
pressure, as the boiler steam, which I employ
to eupplement the lower pressure steam, in
order that the deficiency thereof Whlch mey

vary, may be supplied.

My invention has been em ployed i 11’1 con-

nection with steam turbines, though 1t 18 not
to be limited to this use, end in practicing

my invention, I employ Velves one regulat-
ing the eppheatron of the low pressure steam

to the engine and the other the application of
~ the th‘h pressure steam in conjunction with |

Whleh valves, I employ a valve regulating
apparatus whereby more or less of steam

from each soure& may be e,drmtted to the

engine.
- My invention hee as an 1mp0rtent object

‘the control of the valves governing the ad-

mission of high and low pressure operating

flmd or steam through the agency of operat-

ing steam or fluid, and the invention has been

found of pertleuler service'in that class of

power-producing mechanism where steam is

admitted from the low pressure source to the
low pressure motor or engine element and

wherein steam is admitied from the high
pressure source to the high pressure element
of the motor or engine.

I have very sueeeesﬁllly employed the ap-
paratus of my invention in connection with

‘steam regenerative accumulators or regen-

erators, such, for example, as are set forth in
my Patent No. 679 242, dated April 12, 1901.
I have employed J velve—reo'uletmw meens

| low pressure

: hevmg common influence upon the valves
fontrolhng the admission of the high and
steam, which valve regula,tmg

means has been. arrenﬂ'ed to be within the in-

from the steam accumulator, whereby proper

regulation of the low and hlgh pressure valves
may be effecied to regulate the requisite ap-.

plication of steam to the engine, so that all

possible steam of the low pressure source
will be utilized in the turbme or engine and

the high pressure steam is called upon only to
supply a deficiency in the low pressure steam.

I do not wish to be limited, however, to the

source of steam that is employed for con-
trolling the valve -regulating means. By
means of my invention, it is not necessary to

have two sources that supply steam in steady
70

fluxes. Ihave preferably employed two dis-
tinct. engine elements, to one of which the

low pressure opere,tmg steam or fluid is ad-
mitted, and to the other of which the high
‘pressure steam is admitted, but I do not wish

to be limited to the premse way in which the

low pressure and the high pressure steam are

09

fluence of the low pressure steam admitied =

60

65
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admitted to the compos:tte engine or engine

adapted for deuble pressures the,t I ]“ave
practlced
In the preferred embodlment of my inven-

80

tlon there has been employed a piston rod or |

plunger attached to piston mechanism,which

‘piston mechanism is preferably constently

under the influence of the low pressure stean

and of spring mechanism, the spring mech-

anism acting upon the plston mechanismi in -

one dlreetlon while the low pressure steam
acts upon said piston mechanism in the- op-

posite direction, these opposing forces, when

operating, normelly serving to maintan the

piston mechanism m a given position, where-

by the valves may be eub]ect to the control
of a speed regulator or'governor to maintain
the proper epeed of the engine. By means

‘of my invention, this same governing agency
is also permltted to have the proper control
‘of the speed irrespective of the positions the

piston mechanism may assume through the

influence of the low pressure steam and the
spring mechanism acting thereupon.
‘governing mechanism preferebly secures for
| each cheno*e m 1its condition of eperetlon 3]

The
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‘similar change .in the adj ustment of the | structure illustrated fully in Fig.
valves, while the valve reguletmg mechan-

the steam prefer-
ably effects a differential or unlike a,d]ust—'

G
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30
ures.
~ The mventlon he"ﬂng been shown in con- -

gine or turbine.-

1sm that i1s controlled by

ment of the valves.

I will explain my mfrent1on more fu]ly by

reference to the accompanying drawing

showing one application and embodlment of

the mventlon In ‘which—

Figure 1 is a view somewheﬁ structural and
- somewhat dlagremmetm, illustrating the ap-
plication of my invention to a steam engine |

or turbine whose energy is supplied from a

steam accumulator or regenerator ‘and also

from a source of higher pressure, as the
boiler, from which the steam accumulator

indirectly receives its steam, which has pre--

viously been used, for example 1n an engine.
Fig. 2 1s a plan view of a portion of the ap-

paratus illustrated in Fig. 1, excepting that
-the ball governor 1s swung at right-angles to

Fig. 3 is a de-

es of valve
structures that may be employe in control-

the position.shown in Fig. 1.
tail view showing one of many t

lng the admission of steam 1nto the steam en-

Fig. 4 is a view somewhat
diagrammatic, ﬂlustra.tmg a modification of

the apparatus shown m Figs. 1 and 2.
~ Like parts are mdlea,ted by similar charac--

ters of reference throughout the dlﬁ'erent ﬁb-

 nection with a steam regenerator or accumu-

35

lator, I have diagrammatically indicated va-
rious elements that enter into such system '

 The initial source of steam pressure is the

40

o0

- pressure than that supplied from the accu-

60

85

aforesaid
45

boﬂer a that furnishes live steam to an en- |

gine b that may be emdployed for performing
any suitable work, and which use is immate-

rial in connection with my present invention,
the exhaust of which engine is received in a |

steam Tregenerative accumulator c, such as

has been 1illustrated, for exa,mple in my |

The steam from the
steam regenerators, such as ¢, is frequently

patent.

used in ‘the operation of steam engines as

turbines, to which end, there is employed a

valve mecha,msm sueh for example, as that

indicated in Fig. 3, ‘that controls the entry
of the steam from the steam accumulator to

the low pressure element d of the steam en-
oine or turbine. A valve mechanism' e,
preferably similar to the’ valve mechanism
shown in Fig. 3, is employed for eontrolling
the admission of steam which is at a higher

mulator ¢, which steam, at such increased

pressure, may, for exemple be received from |
the boiler a, this steam, at increased pres-

sure, being thus live steem though I do not
wish to.be limited to the pertleuler source

from which the steem at hlgh [pressure 1S

recelved.

As a description of one of the valve struec-
tures will answer as a description of both, the

there i IS

,IS n an e

991,371"

3 will only
be specifically explemed The casing f de-

| fines a steam chamber from the upper part of

which a bell—eheged element ¢ is degended

which bell-shaped element is provided with 2
series of ports A that communicate with the

'S Eece about said element ¢, in which space
t

70

e steam from the source of supply is re-

ceived. Within the bell—sha.ped element
rovided a reciprocating valve ele-
ment 2 that has a vertical flange portion £

that serves, when in a depressed position, to

seal the ]i)orte h. When this valve element 4
evated position, the flange or piston
portion % is uncovered from .the ports &,

wheréby steam may find passage 1nto the

channel m. . Openings-/ are provided in the
| plunger or iston & so that the steam admit-
the ports 2 may surround said

ted” throu

piston an balance the same. ‘There may be

| any suitable form of connection established

| stems p and

a
el o i =l il
L

: I

'pressure steam.
1s located a piston u?; interposed between

‘between the low and high pressure control-

ling steam valves; I have indicated a pipe »

‘conveylng low pressure steam to the low

Eressure motor element and a pipe o for

‘bringing high pressure steam to the high

The valve

pressure motor . element, d’.
q of the low ‘and high pres ure

valves are articulated to. the bell-cranks r
and s respectively, which bell-cranks are

fixed upon shafte to which are also fixed bell-

cranks 7 and ¢/, which latter links are flexi-
‘bly connected with links 7% and §* that are
_pwoted or-linked together at their adjacent
It will be seen that the stems p, ¢
‘work in stationary guides that are shown at

ends.

their lower ends. connecting rod £ is also

linked to the links 72 and s? where the latter
are joined. The bell crank lever ¢ having a

fixed axis of rotation at its elbow has one of
its arms linked to the connecting rod ¢ and

the other of its arms in engagement with a

collar # that forms a part of a well known

75
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ball governor # and which is dlagremmatlc—‘ |

ally indicated 1n connection with the engine

or turbine. It will be apparent that this ball

governor and the link mechanism that I have

110

described in connection with it serve to roek |

the arms r and s as the speed of the engine

changes, so that the valves controllmg the

115

low and high_pressure steam will be simul-

taneously controlled to maintain the speed of
the engine. The governing mechanism that
has thus been particularly described is sup-

plemented by a pressure governor which is

desirahly regulated by the low pressure
steam. This pressure governor in
illustrated in t e Torm of a cylinder «, to the

bottom of w]:uch is led a 'steam passage u

that leads preferably directly from the pipe.

immediately leading from the steam accumu-
lator, so as direct] to be subject to the low
ithin this cylinder there

which and the cap u? of the cylinder is a coil-

120
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may

“thus determined.

891,871

spring u¢. The low pressure steem 18 admit-

ted below the piston, and, in conjunction .

with the s
pos1t10n 0
The piston is provided with a piston rod

Frmg ebeve serves to define the

that may be pivoted thereto somewhat in the
manner of the p1sten end rod construetion of |-

The other end of
plsten rod 'uf‘ 1S shown connected with
ements 7, s* and ¢ Where these elements

the Brotherhood engine.
this
the e

are joined, all of which ‘elements, together

Wlth the element 43, thus have 4 common

axis of rotation.

cessive, the piston w* will rise aﬂ'emsf the
force of the spring u¢, whereby the ka r’ will
be moved in 2 eounter—cleekw1se direction

and . the link s’ will be.moved i in a clockwise
-dlrectlen wherebv the links » and s are re-.

peetlvely moved in counter-clockwise and
ockwise directions, whereby the low pres-

'sure valve permits the flow of more low pres-
sure steam and the high pressure valve per-
mits the flow of less high. pressure steam,
When, however, the Iow pressure steam de- |
ereases in pressure, the spring u® effects de-
pi1ston u*" causing a clockwise
movement of the arm ¢’ end the link » and ;
,counter—cleekwrse movement of the arm s’
and the link s, thereby reducmg the flow ef; -'
low pressure stesm and increasing the ﬂow of
pressure steam, Whel‘eby the said engine

ave the re qu1s1te amount of energy ap-
plied thereto to secure its effective operation. |
I have immediately above described .some Deeember 31st, 1904, I have
specﬂ]c positions or conditions of the throt- -
tles or inlet valves for the high and low pres-
Itis ebweus that under certain
circumstances the low pressture. valve may be |
altogether closed and the high pressure valve -
opened. and under other circumstances that

the high pressure valye may be altogether |

pression of the

hlgh

sure steam

closed and the low pressure valve opened 1t

will be thus seen<that I.have provlded auto-

matically operated. threttles which, In asso-

. ciation with. the. speed governor, WIH enable
the engine. to- teke care of. vervlng ]eeds at

re mslte speed.. -

It will also be seen thet I have prewded an
unproved power. generetmg system including '
two sources of operating
;sdspted to be epere,,.ed by ﬂuld recelved

flud,

|||||

from these sources, valves eentrollmg the

the plston within the eyhnder -

Where the pressure from
the low pressure source of steamn becomes ex-

an. engine

passage of said. ﬂuld from said engine, meeh-—l
anism eontrolled by Operatmg ﬁuld (pret'er- |
ably received from the low pressure source)
for effecting opening action upon one valve |
as it has closing action upon the other valve, |
whereby the reletwe positions of said valves
are determined, and a speed governor simul-
taneously e\ertmg opening or closing e,ctlen;.;~
~~ upon said valves whose Telative. p0s1t10ns are
In the specific embodi-

‘méent of the invention which I have practiced | valves controlling the passage of fluid from

1

with link connections fz/——— Yy

and 3.
‘g division of the aforesaid application I
broadly claim the system containing the re-
generator herein illustrated and speelﬁcallv-
1_elelm the apparatus shown in Fig. 4

{ an engine operated by steam

from the source ¢ altegether as long as there
is sufficient fluid receivable from said source,
but when the fluid supplied from the source ¢
is deficient, the quantity required will be

made up frorn the source @. supphed through

the p 1pe 0. |
In Kig. 4 T have 1llustreted one of many
Other forms of my invention. In this con-

struction, I have empleyed two dash—pots
instead of one, as shown in Fig. 1, the pistons
v whereof are shown etteehed to the pipe w

and within cases x—a’, whleh are provided
‘which control
respectwely the low and hrgh pressure valves.
The pipe w has attached thereto a flexible

“duct z commumcatmg w1th the source of low
pressure . steam.

The "p

ﬁe w is connected
with a connecting rod ¢ w

ich is provided for

the same purpose as the connecting rod £ in
‘The pipe

the arrangement shown in Fig. 1.

70

80

85

w serves to admit steam between the pistons

v and their casings, springs. being upon the
other side of the said pistons.

A reciproca-
tion of the pipe w will cause movement of the
links y-—y" for purposes of speed regulation.

90

Momen of the links y—y’ independent of the

pipe w is effected upon variation in the pres-
| sure of the steam behind the pistons, as has
| been explemed and will be understood

I use the terms* ‘hlﬂ'h pressure” and low
pressure ‘herein in- thelr relative sense,

;Ineenlng tha,t one pressure 18 hlgher the,n the_ |
other..

In mV appheatmn Serml Ne 239166 ﬁled
emﬁcellv
clsnned appe,ra,tus 1llustra,ted in Kigs. 1,

In my present applieation, whrch is

99

100

100

It will be seen that I have preduced an

epperatus that works to: partleular advan-

‘tage in connection with operaiing ﬂuld of
“different pressures supplled to the engine or

110

turbine construction at such drﬂerent pres-

| sures, but I do not. w1sh to be hmlted to-the

appheatwn of fluid at different pr essures.

It is obvious. that many changes may be

mede in the apparatus.of my 1111*'ent1011 with-

out depm ting from the spirit thereof, and. I -

de net ther efme w1sh to be limited to the

premse embedrments of my invention, but

‘Having, thus described my. mvenimn T

claim as new. and desne to secure ln Leiter p

Petent —

110

10 A svstem for preducmtr pewer mclud—

1110‘ a beﬂer equipment for. supplvmfr steam,

said eqmpment a steam regenerative ac-
cumulator supphed from said engine, an
engine receiving steam from said accumu-

urnished. frem -.

125

lator and equlpment at different points, - -

the engine. erl be operated. by ﬂurd recewed -.md aceumulater and eqmpment to the lat- 130
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891,371

ter engine, and valve operating mechanism [ said equipment, a steam regenerative accu-

operating said valves and operated by fluid

received from one of said sources.

2. A system for producing power includ-
ing a boiler equipment for supplying steam,
an engine operated by steam furnished from
sald equipment, a steam regenerative ac-
cumulator supplied from said engine, an
engine receiving steam from said accurhu-
lator and equipment at different points,

valves controlling the passage of fluid from

sald accumulator and equipment to the lat-
ter engine, and valve operating mechanism
operating sald valves and operated by fluid
recelved from said accumulator.

. 3. A system for producing power includ-
Ing a boiler equipment for supplying steam,
an engine operated by.steam furnished from
sald equipment, a steam regenerative ac-
cumulator supplied from said engine, an
engine receiving steam from said accumu-
lator and equipment at different points, a
valve controlling the flow of steam from one
of said sources to the engine, and valve op-
erating mechanism governing said valve and
operated by fluid received from the-other
source. - SRRNRINRS
4. A system for producing. power includ-

ing a boiler equipment for supplying steam,

an engine operated by steam furnished from

-said equipment, a steam regenerative ac-
cumulator supplied from said engine, an.
engine receiving steam from sald accumu-.

lator and equipment at different points, a
valve controlling the flow of steam from

~said equipment to the engine, and valve op-
erating mechanism - governing said valve
and operated by fluid received from the ac-

cumulator. |

5. A system for produciﬁg | _p’mvéf 'in-(ilil:id—

- .- Ing a boiler equipment for supplying steam,

55
60

65

an engine operated by steam furnished from
sald equipment, a ‘steam regenerative ac-

cumulator supplied from said engine, an |
engine recelving steam from said accumu-
lator and equipment, valves controlling the.
passage of fluid from saild accumulator and’
equipment to the latter engine, and valve

operating mechanism operating said valves
and operated by fluid received: from one of
sald sources : TN

- 6. A system for producing power including
a.boiler equipment for supp}ying steam, an

engine operated. by steam furnished from.
| the.other source. - - . o0y o oo
112, A system for producing power includ- - .
1ng-a-boiler equipment forsupplying: steam,

said equipment, a stéam regenerative -accu-
mulator supplied from said engine, .an engine

receiving steam from said accumulator and '|
equipment, valyes controlling the passage of
fhuid from: said accumulator. and equipment; |
to the latter engine, .and:valve operating |
.mechamsm operating |

a
ated by fluid ljéceixte__gifronisaiclf acciumulator.

- 7., A system for producing power including -
a -boiler eqliipment, for supplying steam;:an.
engine operated by steam . f{urnished -from:

e . I
- L T L]

said valves. _,a,nd.:f oper- !

t:

| operating .imechanism.; governing said. val

mulator supplied from said engine, an engine

recelving steam from said accumulator and

equipment, a valve controlling the flow of
steain from one of sald sources to the engine,
and valve operating mechanism governing
sald valve and operated by fluid received
from the other source. - N

8. A system for producing power including
a boiler equipment for Suppﬁfing steam, an
engine operated by steam furnished from

‘sald equipment, a steam regenerative accu-

mulator supplied from said engine, an engine
recelving steam from said accumulator and
equipment, a valve controlling the flow of
steam from sald equipment to the engine,
and valve operating mechanism' governin

said valve and .0pera,ted,l by fluid receivec

from the accumulator. =~ =
9. A system for producing })ower including
a boiler equipment for supp

sald equipment, a steam regenerative accu-
mulator supplied from said engine, a steam
turbine receiving steam from said accumu-
lator and equipment at different points,
valves controlling the passage of fluid from
sald accumulator a,ndp equipment to the
steam turbine, and valve operating mechan-
1sm operating sald valves and operated by
fluid received from one of said sources. '

10. A system for producing power includ-

ing a boiler equipment for supplying steam,

an engine operated by steam furnished from

‘sald equipment, a steam regenerative accu-

ying steam, an .
engine operated by steam furnished from .

70

75

80

85

90

05

100

mulator supplied from said engine, a steam -

turbine receiving steam from said accumu-

lator -and equipment at “different  points,

valves controlling the (Fassage of fluid from
' sald accumulator an
{ steam turbine, and valve operating mech- -

equipment to the

109

anism operating said valves and operated:by .

fluid received from said accumulator.

11. A system for producing power includ-

ng a boiler equipment for supplying steam,

an engine operated by steam furnished from
sald-equipment, a steam regenerative accu-

mulator supplied from said engine, a steam
turbine recelving steam from said accumu-
lator .and equipment at different points, a

valve controlling the flow of steam from one -

of said sources: to-the steam :turbine, and

110

115

valve -operating mechanism governing said"

valve and-operated by fluid: received from

[ [ ] ; r .. 1

L
'

an:engine operated by.steam. furnished from

i said..equipment;, a steam: Tegenerative accu

mulator supplied.fron said-enging, ‘a‘steam

tiirbine receiving, steam ‘from-said: acetinius °
lator. and. equipment: at: different points; 4
valve controiling the flow of steam from:said

equipment to .the steam turbine, and-valve
ve

LA !
L

120

k"
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and operated by fluid received from the ac-

cumulator.

13. A system for producing power includ-
ing a boiler equipment for sui]iy“ll)lying steam,
an engine operated by steam furnished from
sald équipment, a steam regenerative accu-
mulator supplied from said engine, a steam
turbine receiving steam from sald accumu-
lator and equipment, valves controlling the
passage of fluid from said accumulator and
equipment to the steam turbine, and valve
operating mechanism operating said valves
and operated by fluid received from one of
sald sources. - .

14. A system for producing power includ-
Ing a boiler equipment for supplying steam,

- an engine operated by steam furnished from

20

20

30

said equipment, a steam regenerative accu-
mulator supplied from said engine, a steam
turbine receiving steam from said accumu-
lator and equipment, valves controlling the
passage of %
equipment to the steam turbine, and valve
operating mechanism operating said valve
and operated by fluid received from said ac-
cumulator. D |

15. A systéem for producing power includ-
ing a boiler equipment for supplying steam,
an engine operated by steam furnished from
sald equipment, a steam regenerative accu-

mulator supplied from said engine, a steam.

turbine receiving steam from said -accumu-
lator and equipment, a valve controlling the
tflow of steam from one of said sources to the

uid from said accumulator and

k

o

steam turbine, and valve operating mechan-
ism governing said valve and operated by
fluid received from the other source.

- 16. A system for producing power includ-
Ing a boiler equipment for supplying steam,
an engine operated by steam furnished from
salid equipment, a steam regenerative accu-
mulator supplied from said engine, a steam
turbine receiving steam from said accumu-
lator and equipment, a valve controlling the
flow of steam from said equipment to the
steam turbine, and valve operating mechan-

iIsm governing sald valve and operated by

fluid received from the accumulator.
17. A system for producing power includ-

‘ing a boiler equipment for supplying steam,
“an engine operated by steam furnished from

sald equipment, a steam regenerative accu-
mulator supplied from said engine, and a
second engine, sald second engine receiving
steam irom sald accumulator at one point
and steam from said boiler equipment at an-

other point, a pipe w, a flexible duct z for.

conveying steam thereto, pistons v » attached

to pipe w, cases x ' for the pistons, and link

connections ¥ 4" adapted to control the low
and high pressure valves. '

In witness whereof, I hereunto subscribe

my name this twenty-second day of August
A D., 1905. ,
| AUGUSTE CAMILLE EDMOND RATEAU,
Witnesses: -'
- JACK BAKER, _
Hanson C. Coxe.

35

40

45

90

55

60



	Drawings
	Front Page
	Specification
	Claims

