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SPECIFICATION forming part of Letters Patent No.619,1 19, dated February 7, 1899.
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To all whom & muy concern.: |

Beit known that I, HIUGH J. BARRON, a citi-
zen of the United States, residing at the city
of New York, in the county and State of New

York, have invented certain new and useful
Tmprovementsin Apparatusfor Regenerating

Exhaust-Steam, of which the following is a
full, clear, and exact specification. |
My invention relates to improvements in
steam-engines, and has for its object to pro-
vide an apparatus for regenerating exhaust-
steam of the type disclosed in United States

TLetters Patent No. 607,582, granted to me

July 19, 1898; and my presentinvention has
for its object more particularly to provide an
apparatus wherein only a portion of the live
steam need be diverted and employed to
attain the desired result, and thus enable

‘me to more economically reévaporate and re-

utilize the exhaust-steam discharged fromthe
engine and at the same time generate new
steam by contact or association with the live
steam maintained intermediate the boiler or
main generatorand theapparatusorauxiliary
generator. :
- The object above set forth I am enabled
to attain by means of my invention, which
consists in the novel details of construction
and the combination, connection, and ar-
rangement of parts, as hereinafter more fully
described and then pointed out in the claims.
In the accompanying drawings, forming
part of this specification, wherein like letters
of reference indicate like parts, Figure 1 is a
front view showing a boiler and engine and
an apparatus construected according to and
embodying my invention in combination
therewith., Tig. 2 is an enlarged end eleva-
tion of the apparatus disconnected from the
boiler and engine, and Fig. 3 is a top or plan
view thereof.

In said drawings, A designates a boiler ot
ordinary construction, B an engine, and C
the apparatus or auxiliary steam-generator.

D D’ denote eylinders supported in vertical
positions upon a suitable base D=

E, ¥, G, and H denote. pipes arranged in

the order named, beginning at the top of the

~eylinders DD’ and communicating therewith,

5o

and E' I G’ II' and E2, F?, G2, and IH* denote
valves arranged in the pipes E, F, G, and 1,
adjacent to the cylinders D D', respectively,

stems, to the ends of which are respectively
secured levers &' f' g’ I/ e* f* g* I~ ,

I denotesthe main steam-pipe, leading from
the boiler A to the engine I3, having a pres-
sure-reducing valve I', arranged therein.
From said main steam-pipe I intermediate
the boiler A and thereducing-valvel’, extends

an inlet-pipe I?, which is connected between

‘the cylinders D D’ to the pipe F.

J denotes the outlet- pipe, which is con-
nected at one end to the pipe G, connecting
the cylinders D and D', and at its other end
tothe main steam-pipe I, intermediate the re-
ducing-valve I' and the engine I5. |
- K denotes the exhaust-steam pipe leading
from the engine B and connected between
the e¢ylinders D and D' to the pipe K, said
exhanst-pipe K having an outlet K’ therein,
a diaphragm K?* connected thereto, and a
connecting-section KX® uniting the same with
the reducing-valve I' of the pipe I, whereby
a nniform pressure is maintained in the re-
ceptacles D D', and L the condensation and
vapor pipe,which is connected to an exhauster
L', and L? denotes a pipe connected to the
exhauster 1" and the pipe J.

1.3 denotes a branch pipe leading from the
condensation and vapor pipe L to the suction
part of the forward cylinder of the pump O,
as seen in Kig. 1.

M M’ denote brackets the ends of which are
secured to the eylinders D D', the bracket M
being secured between the sets of valves K
E2 and F' F? and the bracket M’ between the
sets G’ G* and I’ H® TUpon the outer sur-
faces of said brackets M M’, about midway

of the distance between the cylinders D D,

are provided studs m m/, upon which are
mounted wrist-plates N N’, respectively, the
wrist-plate N being provided with a long de-
pending bent arm n and the wrist-plate N’
provided with a shorter depending arm n/,
and upon the rear sides, adjacent to their
peripheries, said wrist-plates N N’ are pro-
vided with pins 7 4, respectively, and j 7 de-
note links having their outer ends pivotally
secured to the ends of the valve-stem levers
and their inner ends similarly secured to the
wrist-plates N N’ by the pins ¢ 2'.

O denotes a duplex direct-acting steam-

| pump provided with a bracket &, upon which

| said valves having outwardly - projecting
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are pivotally supported the levers P P, the |

lower ends of which levers are 1espeet1vely
connected to the piston-rods o o' of the pump,
and adjacent to one end of the pump O are
provided bearings Q Q, within which is sup-

ported a rock-shaft R, having a loose sleeve |
"R’ thereon.

Upon the roek-sha,ft R is fixed

~ one end of the lever S, the other end of which

N { o

18 connected by a link T with the arm »n of
the wrist-plate N, and fixed also upon said
rock-shatt R is one end of a lever U, the

outer end of which is connected by a link V |
with the upper end of the lever P of the |
pump O, and upon the sleeve R’ is fixed one

end of the lever S', having its other end con-
nected by a link T with the arm 7' of the
wrist-plate N’; and U’ denotes a lever having
one end fixed upon the sleeve R’ and its other

- .end-connected by a link V' to the upper end
20

of the lever P’ of the pump O.

To one cylinder of the pump O is connected
the hot-water-supply pipe O, which is con-
nected with the valves F’ F*? and has a branch

section O% provided with a valve p and con-

nected to the boiler A. 02 denotes a loop-
section arranged in the pipe O’, which com- |

muanicates with a heater W, prowded in the

“boiler, and ¢ denotes a valve arranged in the
‘pipe o} intermediate the ends of the loop-
- 30?:

section. O° for causing the water to pass
through said loop-secuon To the other cyl-

- inder of the pump O is connected the cold-

35.

water-supply pipe X, which is connected to

the valves K’ E?, whereby cold water is ad-
mitted to the cylmders D D’ for the purpose
of reducing the temperature of any steam

- which may remain therein before or simulta-

- 40

“neously with the admission of ethaust steam

to said eylinders D D'.

The operation. of the apparatus 1s. as fol-
lows: If we assume the apparatus C to be in

‘the position indicated at Fig. 1 and the cyl-
inder D' to contain exhaust-st,eam the live

steam from the boiler, with a pressure, for ex-
ample,of one hundred and twenty-five pounds,
will be conducted from the boiler through the

- main steam-pipe I, and after passing throu gh

55
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- Same.

the reducin ﬂ'-va,lve I' be supplied to the en-
gine at, say, a uniform or constant pressure
of one hundred pounds. At the same time,
however, the excess of steam or a portlon
thereof mamtmned in that section of the pipe
I intermediate the boiler and the reducing-
valve I' will be diverted and conducted to the

to sa,ld valve F? by the pipe O’, convert the
same into steam, and thence pass into the cyl-
inder D' and unite with the exhaust-steam
contained therein, and thereby regenerate the
The reﬂenemted exhau%t-steam with
a. pressure of a,bout one hundred and five
pounds, will thence pass out of the cylinder D’
by way of the valve G? pipe G, pipe J, and into

‘the main—~steam- -pipe 1, intermediate the re-

ducmg valvel’, and unite with the steam pass-
ing therethrough and to the engine. At the

E? H? of the. cylinder D'.

| engine B.

2 - ' | 619,119

same time the exhaust-steam from the engine
will be returned to the cylinder D through
the exhaust-steam pipe K, pipe E, and valve
E’, and at about the same time or shorbly be-
fore the admission of the exhaust-steam to
sald cylinder D a charge of cold water will be
admitted to said eylinder by the valve K’ from
the supply-pipe X and upon entering the
same be sprayed therein by suitable means,
and thereby sufficiently reduce the tempera-
ture of any high-pressure steam which may
have 1emamed therein from the previous op-

-eration, and thus avoid excessive back pres-
sure a,nd facilitate the admission of exhaust-

steam to sald cylinder D at the reversal of
the valves. The condensation,if there be any,
or any hot or cold water which may remain
unevaporated in said cylinder will be con-

‘ducted therefrom by the valve II' and pipe H
to the hot-water cylinder of the pump O, and
thence again supplied partly to said cy 11ndels

D D’ by the pipe O’ and to the boiler by the

‘branch pipe O% and simultaneously therewith
‘uncondensed vapor remaining in said cylin-
der will be taken by the exhauster L in suf-
ficient quantity to maintain a normal back
pressure in the apparatus, which vapor thus
withdrawn will thence be forced through the
pipe L? into the section of the main steam-
pipel intermediate the reducing-valve I'and
the engine.
period or stage of operation steam under high

It will be observed that at this

pressure will besupplied totheengine B bythe

‘main steam-pipe I, pipe I, cylinder D', and
piped, while exhaust-steam will be conducted
through the main exhaust-pipe K, pipe K, and
1into the ¢ylinder D, and the unevaporated

hot and cold water and condensation, if there

‘be any, conducted from the apparatus by the
pipe L and pump O and recirculated and the
‘uncondensed vapor taken by the exhauster

L' and supplied to the engine. As soon as

‘the operation above desenbed has taken place
‘the wrist-plates N N’ will be par tially rotated
‘by the action of the steam-pump O, commu-
nicated thereto by the inter medlate mechan-
‘ism, comprising the levers S 8§, links V V',
;levers U U’, and links T T, and cause the
valves I? G* of the cylinder D’ and the valves
E' I’ of the cylinder D to close, and open the

valves F' G’ of the cylinder D and the valves
. Hereupon steam
from the boiler will pass through the main

steam-pipe I, pipe I? pipe F, valve F’, and
cylinder D’ by the pipe I?, pipe F, and valve | i
'F2 absorb a charge of hot water conducted

into the cylinder D and in so doing receive

at the valve I’ a charge of hot water from the
pipe O', absorb and convert the same into

steam, and thereupon unite with the exhaust-

steam contained in said cylinder D and re-
‘generate the same, and thence pass out of said

cylinder D through the pipe G, valve G, pipe
J, and through the main steam-pipe I to the
The exhaust-steam now being re-

-turned from the engine to the cylinder D’
through the exhaust-pipe K, pipe E, and valve
E*, and at about the same time or shortly be-
| fore the exhaust-steam enters the cylinder D',
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B, as hereinbefore described.
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a dhal'gé of cold water is taken from the pipe |

X at the valve E? and sprayed within said
cylinder D’ to reduce the temperature of any
live steam which may have remained therein
from the previous cycle of operation, and
thereby facilitate the entrance of exhaust-

steam into said cylinder, the hot and cold
water admitted to said cylinder which may
‘remain unevaporated or the condensation, if

there be any, being conducted from the ap-
paratus by the pipe H, pipe L, and recircu-
lated and the uncondensed vapor taken by
the exhauster I’ and supplied to the engine
Immediately
therenpon the valve mechanism will be again
shifted and assume the initial position and

 the operation first above described repeated,

20

‘and so on, the inlet-valves F’ F* being ar-
ranged to close a trifle in advance of the out-

let-valves G’ (3*.  IHowever, the precise man-
ner of operation of the valves must be deter-
mined by actual experiment in each case, and

- I do not wish to limit or confine myself in
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this respeect, nor do I wish to confine myself
to the form of exhauster shown.

sider mere details which may be varied with-
out departing from the spirit of the inven-
tion; but

What I do claim, aud desire to secure by
Letters Patent, is— | | .

1. The combination with a boiler and en-
oine of a main steam-pipeconnecting the same
comprising a section containing steam under
high pressure, and a section containing steam
under relatively low pressure, an apparatus
adapted to receive steam connected thereto,
and means for maintaining said apparatus in
constant communication with the high-pres-
sure section of the main steam-pipe and the
engine.

2. The combination with a boiler and en-

¢ineof amain steam-pipe connecting the same

comprising a section containing steam under
high pressure and a section containing steam
under relatively low pressure, an apparatus
adapted to receive steam connected thereto
comprising a plurality of receptacles, and

means for placing said receptacles alternately
in communication with the high-pressure sec-

tion of the main steam-pipe and the working
side of the engine, and the low-pressure sec-
tion of the main steam-pipe and the exhaust

side of the engine, substantially as specified.

3. The combination with a boiler and en-
oine of a main steam-pipe connecting the same
comprising a section containing steam under
high pressure, and a section containing steam
under relatively low pressure, an apparatus
adapted to receive steam connected thereto,
and means for maintaining a portion of sald
apparatus in constant communication with
the high-pressure section of the main steam-
pipe and the working side of the engine, and

a portion of said apparatus in constant com-

munication with the exhaust side of the en-
gine and the low-pressure section of the main
steam-pipe, substantially as specified.

"These I con- |

4. The combination of a boiler and engine
havingalive-steam-inlet pipe and an exhaust-
pipe with means for taking the exhaust-steam
from the exhaust-pipe, compressing the same,
and delivering the compressed steam to the
live-steam-inlet pipe, substantially as speci-
fied. |

5. The combination of a boiler and an en-
oine having a live-steam-inlet pipe, a reduc-

ing-valve arranged in said inlet-pipe, and an

exhaust-steam pipe in communication with
the live-steam-inlet pipe, with an apparatus
adapted to receive and compress steam ar-
ranged in the exhaust-steam pipe interme-
diate the engine and the section of the live-
steam pipe intermediate the reducing-valve
and the engine, substantially as specified.

6. In an apparatus for the purposes speci-
fied, the combination with a receptacle con-
taining live steam, a source of hot-water sup-
ply and means for conducting said hot water
from its source to said receptacle to be evap-
orated by contact with the live steam therein,
substantially as specified.

7. In an apparatus for the purposes speci-

fied the combination with a receptacle adapt-

ed to receive live steam, a receptacle adapt-
ed to receive exhaust-steam, and means for

/5

30
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95

taking the unevaporated hot water from the

exhaust-steam receptacle and discharging the

sameintothe live-steam receptacle tobeevap-

orated therein by contact with said live

steam, substantially as specified. '

8. The combination with a boiler and en-
gine of a main steam-pipe connecting the same
comprising a section containing steam under
hich pressure and a section containing steam
under relatively low pressure, an apparatus
adapted to receive steam connected thereto
comprising a plurality of receptacles, a part
of said receptacles being normally in com-
munication with the high-pressure section of
the main steam-pipe and the working side of
the engine, and a part of said receptacles nor-

mally in communication with the low-pres-

sure section of the main steam-pipe and the
exhaust side of the engine, and means for re-
versing the order of communication of said
receptacles, substantially as specified.

9. The combination with a boiler and en-
gine of a main steam-pipe connecting thesame

comprising a section containing steam under

high pressure, and a section containing steam
under relatively low pressure, an apparatus

100

105

110

115 .

120

adapied to receive steam comprising a high-

pressure receptacle in communication with
the high-pressure section of the main steam-

pipe and the working side of the engine, and

2 low-pressure receptacle in communication
with the low-pressure section of the main
steam-pipe and the exhaust side of the en-
oine, valve mechanism forreversing the order
of communication of said receptacles, and

means for operating said valve mechanism,

substantially as specified. o

10. The combination with a boiler and en-
| gine of a main steam-pipe connecting thesame.

Ueltlap L
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~comprising a section containing steam under | tion of the main steam -pipe and having

10O
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high pressure and a section containing steam

under relatively low pressure, an apparatus

adapted to receive steam connected thereto

~comprising a plurality of receptacles, valve

mechanism for alternately placing said . re-

ceptacles in communication with the high-

pressure section of the main steam-pipe and
the engine, and the low-pressure section of

the main steam-pipe and’ engine, cold and hot

water supply pipes common to said recepta-
cles, means for discharging the said cold and

“hot water into said receptacles and means for

exhausting the unevaporated water and un-

-condensable vaporin said cylinders, substan-

tially as specified. o
11. The combination with a boiler and en-

gine of a main live-steam pipe connecting

the same, having a reducing-valve arranged

therein, an apparatus adapted to receive
-steam comprising a plurality of connected re-.

ceptacles, having live-steam -inlet valves,
live-steam-outlet valves, exhaust-steam-inlet
valves, and discharge-valves, a. live-steam-
inlet pipe communicating with the main live-
steam pipe intermediate the boiler and re-

ducing-valve and the live-steam-inlet valves,.

a live-steam-outlet pipe communicating with
the main live-steam pipe intermediate the re-

ducing-valve and engine, and the live-steam--
- outlet valves, an exhaust-steam-inlet pipe

- communicating with the engine and the ex-

haust-steam -inlet valves, and a discharge-

- pipe having a branch section communicating

35

40

inlet valves and the boiler, a-pump connect-
ed to said branch section, and a branch sec-
tion communicating with the live-steam-out-
let pipe provided with an apparatus for ex-
hausting the uncondensable vapor from the

receptacles and foreing the same intothe live-

steam-outlet pipe, and a cold-water-supply

" pipe connected to the exhaust-steam-inlet

50.

55

valvesand a pump, substantially as specified.

12. In an apparatus for the purposes speci-
fied the combination with a main steam-pipe
having a reducing-valve arranged therein, of
a plurality of receptacles, a live-steam-inlet
pipe, a live-steam-outlet pipe, an exhaust-
steam -inlet pipe having a valve arranged
therein connected to the reducing-valve in
the main steam-pipe, and a discharge-pipe

having a branch connected to the live-steam- -

outlet pipe, said pipes having branch sections
connected to sald receptacles, a cold-water-
supply pipe having a branch section and con-
nected to the exhaust-steam-inlet pipe, a hot-

- water-supply pipe connected to the discharge-

6o

pipe aforesaid and the live-steam-inlet pipe,
valves arranged in said pipes adjacent to the

receptacles, and means for shifting said

valves, substantially as specified.
18. The combination with a main steam-

pipe having areducing-valve arranged there-
in, of an apparatus for the purposes specified
.comprising two receptacles, a live-steam-in-

.branch sections each connected toone of said
receptacles, valves arranged in said branch
‘sections, a live-steam-outlet pipe connected

‘to thelow-pressure section of the main steam-
‘pipe and having branch sections provided
.with valves and connected to said recepta-

cles, an exhaust-steam-inlet pipe having a

[

| valve therein connected to the reducing-
valve In the main steam-pipe, and having
‘branch sections provided with valvesand con-

nected to said receptacles, a cold-water-sup-

ply pipe having branch section connected to
-sald valves, and a discharge-pipe having
_branch section provided with valves and con- .
‘nected to said receptacles, a branch connect-

ed to thelive-steam-outlet pipe, and a branch

‘hot-water pipe having branch sections and
connected to the valves of the live-steam-in-
let pipe; the valves in the live-steam inlet
‘and outlet branch pipes and the exhaust and
discharge branch pipes being provided with
Jevers, brackets secured to said receptacles
‘Intermediate the uppermost and lowermost
| sets of valves, wrist-plates mounted upon
said brackets having links conneected thereto
‘and to theendsof the valve-levers, and means
forpartially rotatingsaid wrist-plates to open
| the valves in the live-steam inlet and ouftlet
I" pipes of one receptacle and the valves of the

‘exhaust and discharge branch pipes of the
'-.' other receptacle, and closing the remaining
|

with the discharge-valves and thelive-steam- |

valves of both receptacles, substantially as
specified. -

14, An apparatus for .the purposes speci-

fied comprising the main steam-pipe I having

‘the pressure-reducing valve I', receptacles D,
D', pipes E, I, &, Hconnecting the same pro-
vided with valves E', E* F', F?, G/, G, H/,

. . ! £ N T A B
H?, having levers ¢, €*, ', % ¢', g% h', h?, re-

‘spectively, a live-steam-inlet pipe I° connect-
ed to high-pressure section of the pipe I and
the pipe F, a live-steam-outlet pipe J con-
-nected to the low-pressure section of the pipe
1, an exhaust-steam-inlet pipe K having a
valve K’ therein, a connection K2 uniting the
same with the reducing-valve I' in the pipe I,
sald pipe K being connected to the pipe K, a
‘discharge-pipe L connected to the pipe H hav-
ing a branch 1.2 provided with an exhauster
| L' and connected to the live-steam -outlet
pipe J, and another branch L3 connected to
one cylinder of a pump, a hot-water-supply
pipe O’ communicating with said pump-cyl-
inder and pipe L3, and the valves E’, E? a
.cold - water - supply pipe X communicating
with the other cylinder of the pump O and
the valves F’', F*, brackets M, M’ secured to
said receptacles D, D’ wrist-plates N, N’
‘mounted thereon, provided with arms n, n’,

respectively, links 7, 7, having their inner

let pipe connected to the high-pressure sec- | upper ends with the arms n, n' of the wrist-
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ends secured to said wrist-plates M, M’ and
their outer ends to the valve-stem levers &',
e, ', 4 g, g% B, h? and the shaft R and’
sleeve R’ having respectively fixed thereon
the levers S, 8§’ links T, T connecting their
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plates N, N’, levers U, U’, and levers P, P’ | and State of New York, this 19th day of Sep-_
~ having their lower ends connected to the pis- | tember, 1398.

ton-rods of the pump O, and their upper ends

connected to the upper ends of the levers U, | | IIUGH J. BARRON.
5 U’ by the links V, V' respectively, substan- Witnesses: | |
tially as specified. ' | GUSTAVE DIETERICH,

Signed at the city of New York,in thecounty | JOHN KEHLENBECK.
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